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Largest Precision Testing Machine 


By A. H. Emery, Jr. 


SYNOPSIS—The largest precision testing machine in 
the world has just been erected at the National Bureau of 
Standards, Washington, D.C. It is an “Emery” machine 
with a load capacity in tension of 1,150,000 Ib. and in 
compression of 2,300,000 Ib. 
3 
The Bureau of Standards at Washington, D. C., Dr. 8. 
W. Stratton, Director, will soon begin using the large 
Emery testing machine designed and built by A. H. 
Emery, of Stamford, Conn., and calibrated by him at his 
laboratory at Glenbrook. 

This machine is for testing specimens in either ten- 
sion or compression and has a capacity in tension of 
1,150,000 lb. on specimens of any length up to 34 ft. 
4 in. after straining, and a capacity in compression of 
2,300,000 lb. on specimens of any length up to 33 ft. 
134 in. between platforms 36 in. in diameter. The ma- 
chine is of the horizontal type and consists essentially of 
a straining press mounted on wheels and a weighing 
end resting on a bed, with the press and weighing ends 
connected by two screws. In Fig. 1 it is shown as erected 
in place in Washington. 





The press is double acting, driven by hydraulic accumu- 
lators, and the load transmitted to the specimen from 
the press is carried through the specimen to hydraulic 
supports at the weighing end of the machine. These 
supports are their chambers in an 
“Emery” scale, where the load is accurately weighed, as 


connected to 


will be described later. 

In Fig. 2 is shown a general plan of the whole instal- 
lation, the machine itself running the length of the 
large room, with the press at the left and the weighing 
end at the right. The near the 
wall of the room so that the operator there can see a 
long specimen by turning slightly, or a short one by look- 
ing into a mirror. This scale case also contains the two 
valves which control the flow of the oil to the two sides 
of the press. 

Besides the scale case, 
which contains all the 
essary for the operation of the whole system, connecting 
the pump to any of the accumulators, or connecting either 


scale stands south 


at the right is a control block 
valves and safety valves nec- 


end of the press, through the valves in the scale case, 
to any of the accumulators, to the pump or to the cistern. 
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The pipes from the scale case to the machine run 
in trenches under the floor, across the east end of the 
room into the pipes under the weighing end of the 
machine, there becoming telescopic with two draw pipes 
to connect with the press. The pipes from the control 
block go in trenches to the room containing the pump, 
accumulators, ete. 

A second testing machine of the same style, but of 
230,000 Ib. capacity for tension or compression, is lo- 
cated in a corresponding room across the corridor and 
is driven by the same pump and accumulator system, 
the pipes going across under the corridor. This machine 
‘was illustrated and described in the AmMericAN MACHIN- 
ist, Vol. 36, page 394, and can be partially seen in Fig. 1. 

Oil is used throughout the system, and a supply is con- 
which is 42 in. inside diameter 
is made of ;-in. sheet 
34-in. steel. This head 


tained in the cistern, 
by about 8 ft. high inside. It 
steel welded to a dished head of 
stands on four about 2 ft. long, bringing the top 
of the cistern about 10 ft. above the floor. The oil enters 
and is withdrawn through a pipe at the side, and in the 
cistern below this pipe are several perforated plates 
to allow any sediment to settle out and be kept out of 
circulation, while above the pipe is a series of baffle 
plates to keep the oil from churning and trapping air. 

The pipe from the cistern runs to the control block 
mentioned, with a branch pipe leading to the pump 
and another branch pipe leading over the small testing 
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be driven at 85 r.p.m., at which speed it will deliver 
814 gal. per minute with 3170 lb. per sq.in. pressure. 
If delivering against 300 lb. per sq.in. head it can be 
run at 50 per cent. increase of speed. 

The pump is driven by a Westinghouse “S-K” motor, 
220 volts, 650 r.p.m., 20 hp., connected to the pump by 
a 22-hp. Morse chain. This power plant is shown in 
Fig. 3. 

ACCUMULATORS 


Tue THREE 


Three accumulators are provided, one for high pres- 
sure, 2500 lb. per sq.in., for the small testing machine 
only; one for low pressure 280 lb. per sq.in., for both 
machines, and a compound accumulator of special de- 











Fic. 3. Power EquipMENT FOR THE TESTING MACHINES 
sign for the large machine. This latter accumulator is 
capable of delivering liquid at either of three pressures 
3170, 2160, or 1280 Ib. per sq.in. 

The construction of this accumulator is best seen in 
Fig. 4. It consists essentially of an outer casing 17 
which is fastened to the two heads 11 and 9, the upper 
one 9 being long enough to provide guiding for the ram, 
and carrying a packing 28. Fastened to the lower head 
there is also an inner tube 20 provided witha packing 32 
at its upper end. The ram 18 is annular and its exterior 
slides in the head 9 and the interior slides on the tube 
20. The moving head 15 is fastened to the upper end 
of this ram and this upper head in turn carries the 
weights. 

From this construction it will readily be seen that if 
the pipe leading to the outer annular portion is connected 
to the cistern, all the weights are carried on the liquid 
in the interior of the annular ram 18 of a diameter 
of 7 in., and as the weights and the ram weigh 122,000 
Ibs., a pressure of about 3170 lb. per sq.in. is given. 

If this inner area is connected to the cistern and the 
load carried by the liquid under the annular portion of 
the ram, the weights are carried on the difference be- 


as desired, 
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Fig. 4. 


tween the area of an 11-in. and a 7-in. diameter, giving 
about 2160 Ib. per sq.in. 
to the cistern the weights are carried on the combined 


If neither pipe is connected 


areas vr the area of the exterior diameter of. the ram, 
which is 11 in. and this corresponds to a pressure of 
about 1280 Ib. per sq.in. The valves in the 
block are so arranged that a change in the pressure being 
used can be made without interrupting the test for more 
than a few seconds. 

The rod 22 carries a valve 24 and when the accumu- 
lator is full this valve reaches its seat near the upper 
end of 20; the pressure from the pump is then exerted 


control 





a oe 
eee one Lows 
V4 a 








Section on Weights 


CONSTRUCTION OF THE COMPOUND ACCUMULATOR 


only on the small area, and the pump and the accumu- 

lator safety valves will open and no damage be done 

to the accumulator if the pump continues running. 
The rod 23 


function in the operation of the accumulator. 


is simply an assembling rod and has no 
The air 
in the annular space around the plunger 18 gradually 
escapes through the packing 28, and that within the ram 
can be let out by opening one of the plugs 49. By removy- 
ing these plugs the screws 52 can be reached with a 
screwdriver and the packing 32 tightened. 

The line engraving, Fig. 5, shows the low-pressure 


accumulator, which consists of a tube 7 with a lower 
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4 AMERICAN 
head 8 and an upper end 6 to carry the packing 16 and a 
bronze guiding sleeve 18. The piston is 14 in. in di- 
ameter and is made of chilled cast iron, ground and 
polished; it carries a head 11 from which are hung 
‘he annular weights. A shoulder on the lower end of 
the piston stops its travel when the accumulator is 
full. Safety valves in the control block allow the liquid 
to go to the cistern if the pump continues running after 
the accumulator piston stops rising. The weights, in- 
cluding the plunger, weigh 42,000 lb., giving about 280 

per sq.in. with an available supply of 22,940 cu.in. 

All the piping except a small part which carries cis- 
tern pressure only, of cold-drawn steel tube with 
elbows, unions, etc., 


is 
of bronze, all joints being made by 
screwing the — into bronze pieces, the end of the pipe 
being beveled at 31 deg. and the seat at 30 deg. The 
seats in the unions are made with the same difference of 
All the piping and joints were tested to 3500 Ib. 
5000 |b. 


angle. 


per sq.in. or per sq.in. 


Tue Contrro.t BiLock 


The control block at the side of the scale case is seen in 
Fig. 6 and has 9 pipes leading into it. It contains 
11 valves and 6 safety valves, two of which can be opened 
by hand. The 9 pipes lead, respectively, to the tension 
and compression sides of the main press through the 
the scale case; to the two acting areas of the 
high-pressure accumulator described; to the low-pres- 
sure accumulator, to the cistern, to the accumulator 
of the small testing machine, to the pump and to the 
tension side of the large press. 

In the illustration three dead plugs are shown in the 
right-hand end of the block; two of these are in the holes 
where the pipes to the press will go when the installation 
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is completed. The safety valves are introduced in the 
passages leading to the pump, to the accumulator of the 
smal] testing machine, to the low-pressure accumulator, 
to each side of the high-pressure accumulator, and to 
the tension side of the press. Those leading to the high- 
pressure accumulator can be opened by hand to operate 
the accumulator as described. 





Emery TESTING MACHINE ConTROL BLOCK 


Fra. 6. 

The springs for these safety valves are in the cases 
seen projecting from the control block. A safety valve 
is introduced into the piping leading directly to the 
tension side of the press so that should the valves to 
the tension side of the press be closed and high-pressure 
liquid be admitted to the compression side of the press, 
it would not run the pressure unduly high on the tension 
side and overstrain the cylinder. 
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This control block enables the operator to connect 
the pump to any one of the accumulators, to the cistern, 
to either side of the press of the testing machine, or the 
press to any one of the accumulators or to the cistern. 
The valves in the scale case, see Fig. 12, are introduced to 
allow the operator to control the flow of liquid to both 
sides of the press, and they are compound, the lower hand- 
wheel operates a large valve which is used when a large 
amount of liquid is needed, while the upper wheel con- 
trols a small inner valve so that when only a small 
amount of liquid is needed the large valve is closed 
and the small one only is used. 


GENERAL CONSTRUCTION 


The engraving, Fig. 7, shows a plan and side eleva- 
tion of both the press and scale ends of the machine as- 
sembled. The foundation for this machine consists 
of two 24-in. girder beams running the whole length 
of the room, set in concrete. To these are bolted the 
cast-iron bedplates on which the machine itself rests. 
Thesa bedplates were cast in 20-ft. lengths and were 
accurately planed. They were then very carefully lev- 
eled up and the concrete was put in, after which a wooden 
floor was laid between the portions which form the 
tracks. The construction of the press of this machine 
is readily seen from the illustrations. Fig. 8 shows 
the press end of the machine from the other side. 

The cylinder is a steel casting with a 321-in. bore, 
the piston being a steel forging with a stem 22 in. in 
diameter, so that for compression loads the liquid acts 
on approximately 800 sq.in. and for tension loads on 
approximately 420 sq.in.; or with the same maximum 
pressure of liquid the press can give nearly twice the 
loads for compression that it can for tension, which is 
usually desirable. 


» 
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A wedge-jaw holder for gripping specimens is attached 
to the outer end of the piston rod, and this is carried 
on a truck formed of the crosshead and wheels. Fig. 
6, which shows the control block, also shows the end 
of the wedge-jaw specimen holder. 

In testing with compression loads the thrust cn the 
platform may not be central on account of the yielding 
of the specimen, and when a specimen such as a block 
of stone or concrete is breaking there may be a large 
lateral or vertical component of the load. To take care 
of this the truck projects downward between the tracks 
and so transmits side loads to the bed. It has bronze 
shoes bearing on the upper faces of the beds, with gibs 
projecting out under the flange of the beds. 

The wheels carrying the crosshead are of such diam- 
eter that the shoes and gibs just clear the bed, but 
any considerable load will spring their axles enough to 
cause either the shoes or the gibs to bear heavily against 
the bed. The press fits in between the sides of the bed 
to hold it in line therewith and is similarly provided 
with shoes and gibs to prevent vertical motion. Near 
each end of the cylinder, above and below, are wings 
which surround the screws and between each pair of 
wings is a nut. To reduce the friction and wear, the 
weight of each nut is carried on spring-supported rollers 
as shown. 

These nuts not only transmit the loads from the press 
to the screws but are used to move the press along the 
bed to any desired position. This is done by means of 
the motor and gearing shown. To overcome any trouble 
that might occur from a difference of lead in the two 
screws, the worms in this gearing are mounted on the ver- 


tical shaft so that they can slide along the shaft on 
splines and are held by springs. If one nut drives 


than the other 


harder 


its worm will slide on the shaft 
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so that this nut does not rotate as fast as the other nut 
until the pressure of the nuts is equalized. These screws 
are 12 in. in diameter by 50 ft. long and are threaded 
for a length of 30 ft. The cutting of them is described 
in an article in Vol. 37, page 335. 

As the weight of a portion of the screws has to be car- 
ried by the press and slide on the tops of the threads, 
the wings of the press are provided with bronze bushings 
which are made in halves and can be removed without 
disturbing anything else. Whenever the press is trav- 
ersed by the nuts, the weight of the screws should be 
carried on strut pieces. Fig. 1 shows one of the projec- 
tions from the bed which carry the pieces supporting 
the lower screw, and it also shows one of the struts which 
transmits the weight of the upper screw to the lower 
screw. The upper strut, of course, cannot be used while 
the specimen is being tested, and at that time the bush- 
ing on top of the crosshead will have to carry considerable 
weight. It is made so that the resulting wear can be 
readily taken up. 


Tue Gripper Dies ror TENSION SPECIMENS 


For holding tension specimens gripper dies are pro- 


Vol. 38, No. 1 





When testing, the valves at the holder presses (see 
Figs. 1 and 10) can be left open, and the holder presses 
will then have the same pressure as is acting on the 
tension side of the main press, and the jaws will follow 
up the specimens with a pressure proportionate with the 
load. 

For compression tests, platforms are provided which 
fasten over the ends of the tension holders. One of these 
platforms is provided with a spherical seat and is shown 
assembled with the scale end of the machine in Fig. 10. 

The scale end of the machine consists of a heavy ver- 
tical beam supported on a supplementary bed and fast- 
ened to the main screws by round nuts, only one of 
which shows in the photograph. A hollow rectangu- 
lar frame surrounds the main beam with a space of 9 in. 
between its ends and the flat faces of the beam. This 
frame is called a yoke and receives all the loads, whether 
tension or compression, that are applied to the speci- 
men by the press. 

This yoke is supported on three thin stay plates, two at 
the forward end and one at the rear, which allow it to 
move elastically longitudinally of the machine but hold 
it from vertical and lateral motion. The cross strains 








Fic. 8. EMery TrestiING MACHINE. VIEW oF Press EnpD 
vided at each end of the machine, one pair being 
carried in the head at the end of the piston rod as 
mentioned, and the other pair being carried in a similar 
head at the other end of the machine. The construction 
of these holders is shown in Fig. 9. The jaws 4-H are 
cylindrical on ‘the outside and slide in inclined seats in 
the heads 1-H and 2-H, which are nickel-steel castings. 
Kach pair of jaws is forced ahead to seize the specimen 
by a piston 9-//7, of a hydraulic press. 
vided to draw in the piston and open the jaws. 

This holder press is operated by first closing the valve 


Springs are pro- 


in the scale case, which controls the flow to the com- 
pression side of the press, opening the valves at the con- 
trol block to the desired accumulator or cistern, thus 
connecting it to the tension side of the main press. The 
action of the holder press is then controlled by the valves 
at the holder. The piston of the main press can be 
driven in either direction while operating the holder 


presses. 
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at the end next the specimen may be very heavy when 
testing in compression ; to take these a “gridiron” is pro- 
vided which allows an elastic longitudinal motion of the 
yoke but fixes it firmly against cross motion. Thus we 
have the yoke free to move elastically longitudinally 
of the machine but firmly held against all other motion. 

The bed which carries the main beam extends down 
between the side of the bed and is firmly gibbed down, 
but is free to slide endwise except for the friction and 
the resistance offered by the recoil springs at the sides. 
This construction allows the whole machine to move 
under the shocks of recoil and to be returned to its nor- 
mal position by the springs. 

The neccessity for this will be seen by supposing 
that a tension specimen 30 ft. long breaks under a load 
of 1,150,000 lb. At this time about 546 in. of the screws 
are loaded to an average of about 6000 Ib. per sq.in. and 
are, therefore, compressed 0.115 in. and have 66,125 
inch-pounds of work stored up, which is suddenly re- 
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leased when the specimen breaks, an equal or greater 
amount being released from the specimen. 

To remove the backlash and to reduce the stretch of 
the screws the nuts at the front of this beam are tight- 
ened when the machine is under full compression load, 
the screws then being fully loaded in tension. Between 
the main beam and the crossheads are hydraulic supports 
9 in. thick which receive the full load on the specimen 
except that used in elastically bending the stay plates. 
This latter amount is carefully determined and allowed 
for in the rating of the machine. 

All the compression loads are received on the two hy- 
draulic supports 22 between the main beam and the for- 
ward crosshead of the yoke and the tension loads on the 
single hydraulic support 23 between the main beam and 
the rear crosshead. By turning the screws at the sides 
of the rear crosshead, springs are made to bring either 
one of the crossheads into contact with its hydraulic 
support so that working conditions will be obtained 
before any load is put upon the specimen. Two supports 
are needed for compression, as the load will not always 
be central. 


CONSTRUCTION OF THE HYDRAULIC SUPPORTS 


All the supports are similar and the construction can 
best be seen from Fig. 11. They consist essentially of a 
base 1, a column 2, a casing ring 3, and a bridge ring 9, 
covered by a diaphragm 10. This diaphragm prevents 
the oil, which fills the space between it and the base, 
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As loads are put upon the Support to force it to close, 
hydraulic pressure is created which is communicated to 
the chamber through the pipe and tends to open the 
chamber. The force which will be required to keep 


the chamber from opening, or the tendency of the cham- 


ber to open, will have the same ratio to the load upon 
the support that the acting area of the chamber has to 
the acting area of the support. In other words this 
chamber and support form an hydraulic lever with a 
reduction equivalent to the ratio of the acting area of the 
support to the acting area of the chamber. 

THE WEIGHING SCALE 

In the machine under discussion this ratio is 50 to 1 
so that one-fiftieth of the load on the specimen is exerted 
by the chamber. This chamber is put into a scale where 
its tendency to open can be measured or weighed. As 
there are three supports in the machine, one for tension 
and two for compression, there are three chambers in 
the scale, each connected hydraulically to its support. 
This scale is shown in Fig. 12, but its general construc- 
tion and action can better be seen from Fig. 13, which is a 
diagrammatic drawing of the essential parts. 

This scale is of the Emery plate fulcrum type, inclosed 
in a mahogany case with a plate glass door (removed) 
which does not need to be opened to operate the weights. 
At the lower right-hand end of the scale is a very heavy 
stiff steel casting. A smal! portion of it can be seen 
in the photograph. This casting carries the fixed ful- 
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Fig. 9. 


from leaking out through the joints between the bridge 
ring and casing ring and between the bridge ring and 
column. This construction is more clearly shown in the 
small view where the bridge ring and diaphragm are 
shown to a larger scale. 

The function of this bridge ring is to allow a consider- 
able motion (say 0.01) between the base and column 
without unduly bending the brass diaphragm; it also 
holds the column central with the base. The details of 
the chamber are also clearly shown on this same illus- 
tration and it has the same general construction, but 
differs in details from the support. It has a base 1 and 
a column 2, a casing ring 3 and a diaphragm 10. It does 
not have any bridge ring but has a fixing plate 6 which 
holds the column in place. The casing ring 3 is pro- 
vided with an inwardly projecting annular lip the thick- 
ness of which is adjusted in connection with the cali- 
bration of the scale. Ihe support and chamber are filled 


with oil and hydraulically connected by a pipe as shown. 


HOLDERS FOR 


TENSION SPECIMENS 


crum of the first lever and also acts as an abutment for 
the chambers to work against. One of the chambers 
and one of the pipes are readily seen in the photograph. 
The three chambers have their bases bolted against 
this casting and their columns resting upon the load 
column, which in turn rests on the first lever through 
its fulerum 2. 

This load column and the fulcrums 1 and 2 are clearly 
shown in both illustrations. As explained, the ratios of 
the acting area of the supports and chambers are 50 to 1, 
so that, neglecting for the present the elastic resistance ‘ 
of the stay plates, one-fiftieth of the load on the speci- 
men is exerted by the chamber against its housing and 
against the load column, giving a load upon fulcrum 2. 
One-twentieth of this load is transmitted through ful- 
crum 3 to the vertical member or yokt at the left. The 
upper end of this yoke can be seen in the photograph, 
which also shows the second lever and fulcrum 5. 

The second lever and the action of the needle, as well 
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Fic. 11. Construction or THE HyprRaULic SUPPORTS 
as the scale pans on which the weights are placed, are 
clearly shown in the line engraving, while the weights 
themselves are clearly seen in the halftone. The weights, 
when off the pans, are carried on stepped conical rods 
which are moved up and down by the handles shown, 
and as they move down the weights are transferred from 
these rods to the weight pans. These handles also ope- 
rate the indicators, which show at all times how many 
weights are on the scale, and when the needle shows the 
scale is balanced the indicators show the load on the 
specimen. 

The sliding weights on the upper bar are moved 
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by rods which project through the end of the case and 
are used to balance the scale at the start of a test, and 
small sliding weights on the lower bar, moved in the same 
way, are used when very accurate weighing is required. 
The value of the smallest pan weight is 100 Ib. at the 
specimen, while the small sliding weight moves 10 in. 
for this amount, so that a single pound can easily be 
obtained. 

The geges shown are connected to the two sides of the 
main press and are graduated in total pounds on the ram. 
By taking the difference of the loads as shown by these 
two gages the load on the specimen can be approximately 


obtained. This does not take into account the packing 
friction. The two cuplex throttling valves mentioned 


are also shown clearly in this illustration. The method 
of calibrating this machine will be presented in a subse- 
quent article. 

The total weight of the machine proper, with the scale, 
is about 296,000 lb., while the two accumulators with the 
pump, piping, etc., weigh 185,000 lb. additional. ‘The 
greater part of the material for the machine proper was 
furnished by the Bethlehem Steel Co., Bethlehem, Penn. 
The work of finishing the parts, except the scale, was done 
at the plant of the Fore River Shipbuilding Co., Quincey, 
Mass. The scale was built at Mr. Emery’s laboratory, 
Glenbrook, Conn. 
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Cylindrical Grinding as a Young Man’s Trade 
By Rosert J. SPENCE 


From past experience in machine shops I find that the 
cylindrical grinding field has been avoided by men who 
are anxious to have their boys learn’a steady, well paying, 
machine-shop trade. 

The mechanic in the shop, wishing to choose a trade 
for his boy, gives cylindrical grinding barely a thought 
because he is skeptical of grinding in its relation to 
health. He clings to the popular fallacy that a cloud of 
emery dust is constantly hovering around a grinder, ready 
to settle on the lungs of the unsuspecting operator. 

He retains this old tradition even though he sees that 
a stream of water is constantly flowing on the work being 
ground. He may be sensible in other things mechanical, 
yet be so saturated with ancient and modern miscon- 
ceptions of grinding that he cannot reason out the simple 
fact that dust cannot rise when thoroughly drenched 
with water. For this reason alone he passes by cylindrical 
grinding when seeking a trade for his son. 

The non-mechanic, with a grown-up boy to the fore, 
cannot be blamed for assuming the same attitude toward 
grinding as his mechanical neighbor does. He associates 
grinding with dust, dirt, disease, danger and deafening 
noise. The high wage paid a first-class grinder hand he 
believes to be due to a proportionate amount of risk run, 
and places him in the same class with the steeple-jack 
and parachute jumper. 

Therefore, for 2 nonexistent reason each avoids making 
his boy a grinding specialist, but rather apprentices or 
contracts him to a firm for a number of years to become 
a machine-shop generalist. And he does this knowing 
that this is an age of specialists in all lines of work. 


CYLINDRICAL GRINDING Is QuIcKLY LEARNED 


To learn a trade in a machine shop a boy must spend 
from three to four years at low pay. He must then work 
a few years longer as a journeyman, at an indifferent 
wage, before coming into his own. In learning cylindrical 
grinding two years is all that is necessary and many to 
my knowledge have become proficient operators, able to 
command high wages, in less time. No stated period of 
apprenticeship is set. It all depends on the ability of the 
boy. The wage paid while learning is fair. 

The cylindrical grinding operator does not have to buy 
an expensive kit of tools. Generally $15 covers the cost 
of his adequate equipment. One hundred dollars invested 
in tools by the lathe, planer, maps, or miller operator 
is seldom sufficient. 

The older men in the grinding business still consider, 
and still operate, the grinder as a polishing machine and 
not as a stock remover. Regardless of the missionary 
work that has been done by makers of modern grinding 
machines, they still hold tenaciously to this old idea and 
are not adapting themselves to the new condition. This 
leaves the field clear to a young man free from any musty 
notions. 

Manufacturers are beginning to realize the truth of 
this and are demanding young men surcharged with 
modern methods. And the demand is very much ahead 
of the supply. 

The young man can always attract attention to himself 





AMERICAN MACHINIST 9 


from those higher up by aiding in revolutionizing the 
shop custom in the machining of the work preparatory 
to grinding. Very few shops in the country realize the 
full depth of meaning in -that oft-repeated slogan: 
“Rough-turn and finish-grind.” The young uptodate 
grinder hand who introduces it into a shop is sure to 
make a lasting impression. 

As grinding is the last operation before the work 
becomes a finished product, a sense of responsibility must 
always be with the grinder operator. In spoiling a piece 
of work he destroys material and the time and labor 
of the various machine operators before him. 

It is for properiy fulfilling the duties of this responsible 
position that he is paid the higher wage, and through 
meeting and accepting responsibility the young man 
matures. For it is only through a proper realization of 
the seriousness of our responsibilities that any of us 
truly grow. 


cA 
ee 


Milling Machine Data 


By J. J. W. Kenan 


The table shown was compiled from actual measure- 
ment of the various machines tabulated, and will be 
found of great value when making jigs and fixtures in 
the drawing office. 



































NUMBER AND NAME 
OF MACHINE 





No.l Kempsmith (Horizontal) | 19" | 2§"| 10" 2§"| 23° 


| No.2 Brown & Sharpe (Horizonte! ) 19” | 34 *| 
"| 38° lng 4 34" 
Ne 2 Cincinnati (Horizontal) | 20° | 35” 10°] 2% 
[No.3 Brown & Sharpe(rorizontal) | 20°| 52 \mdi 22"| 34"! 


No.2 Heavy Brown & | Sharpetor) | 19 


en me 
. 


als 
i \z 
No 4 Browna Sharpe (Horizontal) | 20° lo 6"; 3" | 4° 

t aT z ~—at at 
Nod Heavy Brown & Sharpe (Hor) | 20° | 64 19"| 3§°| 54°} 

















[N04 Cincinnati (Horizontal) | 20"| 7” [168]48"| | Fy tn | 

No. 5 Brown & Sharpe(Horizonte!)| 20° | 7% | 18"| 3° [a she ry 24" | 
No.2 Brown & Sharpe (Vertical) | | | 2 log! 23" 24°| rs ith { r 3 i uf. 20" 
Na Becker (vertica!) [ 2a” od" 7” | lea 2h gia ITY 10" | 195" 
[No.5 Becker (Vertical) ~ | glia’ 34” | sa” rel ravacy ry 13'| 205" 
No. 4 Becker (Horizontal) | ay | 58° ‘rl 4 44°| 4" 144") ry rat 

Ine i I "Cincinnati (Horizontal) | 73 184 ry iD ED . 2% leh" fé +ihi. i 
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Stress and Deflection of Shafts 


By A. SCHEIN 


SYNOPSIS—Ina previous article* under the same title, 
the methods employed in determining the stresses and de- 
flections of shafts with two supports were discussed. This 
article concerns shafts with three supports. 


In calculating the stresses and deflections of the shaft 
of a motor generator set supported on three bearings, the 
method of procedure is to assume first that the shaft is 
supported only on two end bearings, for which condition 
the deflections is to be determined, Figs. 1, 2, 3, 4, 5. Next 
it is assumed that the shaft is supported only at the center 
bearing, and deflection again obtained, Figs. 6, 7, 8, 9 
and 10. 

Determining the elasticity of the shaft, the reactions at 
each of the bearings can then be figured, Fig. 11. With 
the reactions of the bearings found, the bending-moment 
diagram of the whole set can be plotted, Figs. 12 and 13, 




















FIG. 5 
THE SHAFT SUPPORTED ON 


and finally the deflection at any given point of the shaft 
is calculated, Figs. 14, 15, 16, 17, 18. 

In Fig. 1 the shaft is drawn to the scale of 1 to 10 or 
S = 10, the location of the loads and principal dimen- 
When working out the problems, Figs. 
2, 3, 4 and 5, we neglect the center bearing as noted above 
and assume that the shaft is supported on the two outer 
bearings, R, and R,,. 

On the weight vector polygon, Fig. 2, we plet down the 
weight 2700 Ib., 2200 Ib., ete., to the scale 2000 Ib. = 1 
in. or W = 2000. The pole distance is taken at a dis- 
tance of 7 in. or h = 7. The bending moment diagram 
shown in Fig. 3 is next drawn, the reactions R, and R, 
being obtained from Fig. 2 in a similar manner to that 
described in the previous article. 


sions being given. 


The reduced areas of each element of the bending mo- 
ment diagram, Fig. 3, obtained from Table 1 are plotted 
on the vertical line of Fig. 4, the scale used being 2 sq.in. 
= lin. or A=2. The pole is taken at a distance H = 
81% in. The figure is completed by joining the lines with 
the pole Q. 


*This article appeared in Vol. 37, page 1007. \ 


The deflection curve shown in Fig. 5 is drawn as in the 
previous article, marking the ordinate ), under the cen- 
ter bearing. 


ASSUMING THE SHAFT WITH ONE BEARING 


We next draw a horizontal line, Fig. 6, and mark the 
various loads acting upon it. We now assume that the 
shaft is supported on the center bearing and proceed on 
this assumption. 

For Fig. 7 we plot the weights on the vertical line BB 
to the same scale as Fig. 2 or W = 2000 and h = 7. 
From the horizontal line AA’ the loads to the left of 
the central bearing are plotted down, beginning from the 
extreme left or op = 2700 lb., pg = 2200 lb. The loads 
to the rjght of the center bearing are then plotted upward 
beginning from the extreme right, or of = 500 |b., ts = 
1800 lb. and sr = 1300 Ib. 
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Two Enp BEARINGS 
Number I maz. 
of the Area in I of Various a= Reduced 
Area Sq.in Shaft Elements Iz Area 
30.68 
1 0.028 3.976 30.63 775 0.028 X7.75=0.217 
3.976 
30.68 7a 
2 0.0776 16.01 = =1.91 0.0776X1.91=0.148 
16.01 
30.68 
72 30.6 = 72 =0. 47: 
3 0.47 30.68 30 68 1 0.472 Xl 0.472 
30.68 
4 1.3 30.68 yon 13 Xl =1.3 
30.68 
30.68 
5 82 : 8 = 82 = s2 
5 . 18 30.68 30 68 1 1.1 x1 1.18 
. J 30.68 J x “ x 
6 0.485 12.57 12 —=2.45 0.485 X2.45=1.185 
~ of 
2 30.68 " 3 7 : 
7 0.485 12.57 i2 = =2.45 0.485 X2.45=1.185 
«.of 
30.68 
8 1.05 20.13 a 737! 53 1.05 X1.53=1.61 
30.68 
). 87 2 ‘ =1. 5 0.87 1.53 =1.3: 
9 0.87 »0.13 30 13 1.53 = > 33 
30.68 - . 
: , =1. 5s 0.33 1.53 =0. 50! 
10 0.33 20.13 13 1.53 3 x >. > 
7 0.087 16.01 oo 91 0.037 X1.91 =0.0707 
, 
30.68 “i oo ee * 
12 0.075 3.976 0-9 =7.75 0.075 X7.75=0.58 
3.976 


TABLE 1—REDUCED AREAS 
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We next draw the horizontal line a’ h, Fig. 8, and 
make ab parallel pO and bc parallel gO. Beginning from 
h make hg parallel Ot, gf parallel Os, and fd paral- 
lel Or. 

The area abce is the bending moment area for the 
loads on the left, and the area hedfg for the loads on the 
right of the center bearing. The maximum bending mo- 
ment ordinate for the left-side loads is L = ce and for the 
right-side loads is L = de. ‘The distance cd shows that 
the shaft has a greater momentum on the side toward &, ; 
connect c and d with a’ ; extend a’c and a’d and make B 
at a distance equal to A from R,. 

Then B is the unbalancing load. In other words, at 
R,, we have to apply a force B upward, in order to keep 
the shaft in a horizontal position. Obtain the bending 
moment areas the same as in the previous cases. From 
Table 2 we plot the reduced areas upward on the ver- 
tical line, Fig. 9, the bending moments being negative. 
Use the same scales for A and h/ as used in Fig. 4. 

We next draw the deflection curve, Fig. 10, in the same 
manner as Fig. 5. The shaft is supported on the center 
bearing and forms a curved line between the acting loads 
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straight, or ok is to be the continuation of lo. Connect 
R, and R,. Mark D, under the bearing R,. On a vertical 
line BB, Fig. 11, make af = R, and fb = R,, using the 
same scale as in Fig. 2. 

(In case the bending moments to the right of a vertical 
line through the center bearing are greater than those to 
the left, make af = R, and fb = R,.) Make ac of conven- 
ient length and complete the rectangle. Make de equal 
the unbalancing length B, Fig. 8. Connect e with a and 
d with f. At g on the extended line ac plot the de- 
flections up; where gh = D, (deflection from Fig. 5) and 
hk = D, (deflection from Fig. 10). Connect O (where 
Og is any length) with & and extend the line to /, which 
is on the same level as bd. From / drop a vertical line 
in. Connect O with / and extend it up to m. Draw a 
horizontal line from m to intersect ae at p. Through the 
point p draw a vertical line. Then gp = R, = 4400 lb.; 
pr = R, = 2200 |b.; rs = R, = 1900 lb. This assumes 
that the three bearings are on the same level. 

We next draw the horizontal line DD, Fig. 12, which 
represents the shaft; locate the loads in the same direc- 
From Fig. 11 we get 


tions as they are actually acting. 











o and n. From o to & the shaft is to be considered the reactions which are acting up, and from Fig. 1 the 
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Tue SHartr SupporvTepD ON CENTER BEARING 





Number I of Var- I maz 
of the Area in ious Shaft Reduced 
Area Sq.in. Elements Iz Area 
30.68 
: 30.68 th = 
13 0.1 30.68 30 68 1 
14 0.25 30.68 a a =0.25 
” 30.68 — 
5 0.4 30.68 = = =() 4 
us 30.68 2 
16 0.552 30.68 2.S 0.552 
Daw ‘ ———= = We 
= ‘ 30.68 
? 30.68 ‘ F . = 
17 0.68 12.57 ia By 72-45 «(0.68 X2.45 =1.66 
«.v8 
30.68 - ss P 
18 0.605 12.57 i557 72-45 0.605 X 2.45 =1.48 
«of 
30.68 opey 
19 0.505 20.13 1.53 0.505X1.53 =0.77 
20.13 
30.68 
35 20.1% mews oe] HE 0.435 53 =0 665 
20 0.435 13 50 13 1.53 435 «1.53 5 
9 505 ‘ ‘ 30.48 5 0.505 53 =0.77 
1 0.505 20.13 5 13 =1 53 505 &1.53 = 77 
30.68 
22 0.11 20.13 os > =1.53 0.11 X1.53=1.685 
30.68 _ 
23 0.028 16.1 ié 1 =1.91 0.028 *1.91 =0.0533 
7] 
30.68 
24 0.096 3.97 or =7.75  0.006X7.75 =0.743 


REDUCED AREAS 


TABLE 2. 


Joads which are acting down. The bending moment dia- 


gram is completed after Fig. 13 has been drawn. 
To OBTAIN THE FINAL DEFLECTION 


For the final deflection scale, the values for W, h, A 
and 7 are taken the same as for Figs. 13, 14, 15, 16 and 
17, and, therefore, we are not limited to the previous 
scales. 

Draw a horizontal line AA. 
a, plot the weights to scale 1000 Ib. 


Beginning with the point 
= 1 in. or W = 
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THE DEFLECTION OF SHAFT AT 


lb., od = 2200 lb.; de = R, = 4400 lb.; ef = 1300 lb.; 
fg =1800 Ib; gh = R, = 1900 lb., and ha = 500 Ib. 
(The weights or forces are plotted in the same directions 
as they are acting.) The first and the last points in plot- 
ting these forces must be on the horizontal AA as the 
sum of the forces is equal to the sum of the reactions. 

On the line AA, O is placed at a distance of 74% in. or 
h= %% in. Complete the bending moment diagram in 
Fig. 12 by drawing the line J’ parallel to J; //’ parallel 
to IJ and so on up to V/I' to VII. Note that under 
the load 500 lb. the bending moment is zero or the line 
V'/7’ must intersect the line DD at this point. 

The reduced areas are plotted from Table 3 in the same 


manner as Figs. 4 and 9 and are shown in Fig. 14, the 
scale used being 0.5 sq.in. = 1 in. or A = 0.5. Plot the 
areas 1,2,3. . . . 11, from Fig. 12, for the part of 


the shaft between R, and R,. Positive areas are plotted 


down, negative areas up; the areas above DD being nega- 
tive and those below, positive. The pole distance is here 
6 in. or H = 6 


The diagram, Fig. 15, is similar to Fig. 14, the areas 
(=) tn] 5S 
taken being those between the reactions R, and the last 
load. Seale for A and H the same as in Fig. 14. 
The deflection curve, Fig. 16 is drawn from the vector 
polygon, Fig. 14. The deflection curve, Fig. 17, is drawn 


from Fig. 15 in a manner similar to Fig. 16. The curve, 
Fig. 18, is a combination of the two curves, Figs. 16 
and 17%. The deflection scale for Fig. 18 is 
a El mar. 
SSWhAH 
Where 
E = Modulus of elasticity = 30,000,000, 
I max. = Max. moment of inertia of shaft, 
S = Scale of shaft = 10, 
W = Scale of vector polygon = 1000 (Fig. 13), 
h = Arbitrary length of vector polygon = 74% 
(Fig. 13), 
A Scale of vertical ordinates 0.5 (Fig. 14 
and 15), 
H = Arbitrary distance (Figs. 14 and 15), 


? 30,000,000 x 30.68 
Scale = = 4] 


103 & 1000 74 x 0.5 X 6 
0.58 
Deflection at D, = a = 0.0141 in. 
: 0.35 : 
Deflection at D, = re = 0.00855 in. 
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The bending stress is calculated the same as in the pre- | 


vious article. 


h to be the same as used 
From the previous statement, it is evident that if the 
center bearing is lowered to the amount of D,, Fig. 5, 


Number 
of the 
Area 


1 


13 


14 


15 


16 


17 


19 


Area in 
Sq.in. 


0.026 


0.103 


0.016 


0.163 


0.036 


0.067 


0.06 


TABLE 3. 


I of Various 


Shaft 
Element 
3.976 
16.01 
30.68 


30.68 


30.68 


3.976 
3.976 


3.976 


Fig. 
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then the center bearing is entirely relieved of all load 
and the whole load is distributed on the two outside bear- 
ings. On the other hand if the central bearing is raised 
above the end bearings by an amount of D,, Fig. 10, it 
will take the whole load, and will entirely relieve the end 
bearings. 

At intermediate positions (all on the same level) the 
load will be distributed over the bearings as shown in 
Fig. 11. Therefore, the proportion carried by the cen- 
tral bearing depends entirely upon its height relative to 
the others. 

For many cases it is necessary to lower the center bear- 
ing to a certain extent, in order to diminish the bearing 
pressure. Applying to our own case we might assume 
that the center bearing is to be lowered about 0.06 in. 
The method applied will be as follows: 

Determine the deflection scale of Fig. 5 (same scale is 
also for Fig. 10). 

EImaz. 


Deflection scale = 
A S*whaH 


Where 

E = Modulus of elasticity = 30,000,000, 
Il max = Max. moment of inertia of shaft, 

S = Scale of shaft = 10, 


W = Scale of vector polygon = 2000 (Fig. 2), 


h = Arbitrary distance of vector polygon = 7 
(Fig. 2), 
A = Scale of vertical ordinates = 2 (Fig. 4), 
H = Arbitrary distance = 8.5 (Fig. 4), 
30,000,000 30.68 . 
Scale = x = 3.87 


Kx 200K 7K 2x85 


Make in Fig. 11, ht = 0.06 & 3.87 = 0.231 in (as 
the center bearing is lowered 0.06 in. and the deflection 
scale is 3.87). Extend the line Ot to U. Then ae is bi- 
sected in V and finally WV is R, = 3450 lb.; R, = 2650 
lb.; R, = 2400 Ib. 

The sizes of the bearings are: The center bearing is 
4x12 in. The end bearings are 3x9 in., and the bearing 
pressure is: 


103 


2650 


R, = 7x97 98 Jb. per sq.in. 
3450 ‘ 

R, = ix kB" i2 lb. per sq.in. 
2400 

R, = x97 89 1b. per sq.in. 


If the revised stresses and deflections are desired, then 
in Fig. 12, assume the new reactions, and work out the 
rest of the figures and calculations. 


Thread Rolling on a Four Spindle Automatic 
By E. A. Preston 


Some of the readers of the AMERICAN MACHINIST may 
be interested in the way we are making the small cap 
Fig. 1, used on the top of spark-plug porcelains. 

This piece is made from 14-in. brass rod, and in order 
to finish it completely on the automatic the thread has 
to be rolled. We form to 0.143 in., which is about 
0.004 in. below standard size and leaves the thread a 
little flat. This makes a better job and the roll stands 
up longer. The cutoff tool post is planed out to take 
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a roughing form tool as well as the regular cutoff tool 
and is spaced to bring the next piece right when stock 
is fed to the stop. 
THE Support 

The hardened and ground support used while the 
thread is being rolled in second position, is made as fol- 
lows: A cold-rolled steel body A, Fig. 2, fits the tool- 
holder, with the hardened support B. The coil spring C 
is used to keep the cone D) against the small balls in the 
cone E, which is a drive fit on B. The bushing F holds 
the spring in place. The nut @ screws to a shoulder on 
the support and prevents D striking the shoulder. The 
guide H is for the rod K, which is used to knock any 
piece from the end of the support should the piece break. 

The support is operated by the rod K striking against 
a piece fastened to the back end of the machine when 
the tools are backed away from the work. The spring ZL 
withdraws K as the tools advance again and is held in 
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THREAD ROLLING ON A FouR-SPINDLE AUTOMATIC 

place by the collar M. The collar N strikes the end of 
the bushing H and prevents K from falling out of B, 
which is made a running fit in A and F and is pressed 
back into A as the slide advances. The coil spring C 
returns B to its original position when the slide returns, 


G striking against FP. 


THE REAMER 

The reamer used is made of carbon steel held in a 
bushing in the tool-holder in the third position of the 
tool slide. A fork made of machine steel is fastened to 
the top of the machine and straddles the reamer, so that 
when the slide returns the form will strip off any piece 
that breaks on the reamer, thus preventing it from break- 
ing the tool when cutting the next piece. 

The tool post, Fig. 3, was designed to carry both form- 
ing tool and thread roll, one working above the other. 
The roll passes over the formed piece and past the cutter 
a few thousandths, so that each piece will be the same 
diameter. Adjustment of the thread roll can be obtained 
by means of the setscrews A. The post is made of cast 
iron and the forming tool and thread roll of carbon steel. 
The thread roll is drawn to a light blue, which makes 
it soft enough so that when starting on the roll the work 
does not chip off. The pin runs in a hardened-stee! bush- 
ing, thus preventing wear. 
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Special Tools in a Pennsylvania Shop 


By Ropert MAWson 


SYNOPSIS—Some interesting drilling-machine heads 
Using some old-time machines with slight 
modifications to perform modern operations. A novel 
die-sinking attachment and some of its uses. A well 
designed and durable grinding machine wheel guard. 


and drill jigs. 


3 

The Driggs-Seabury Ordnance Corp., Sharon, Penn., 
has many tools of interest. Some of these were used dur- 
ing its gun-making period and are noy, with slight modi- 
fications, being used for automobile building. 

The machine, Fig. 1, shows the milling of connecting 
The rod is held in the fixture, the ends to be 
milled resting on the ears A, the screws B holding the 


rods. 


The screw C holds the rods secure against 
The cutters D are mount- 


rods secure. 
the side strains of the cutters. 
ed on the arbor, distance collars giving the correct 
spacing of the rods’ surfaces. 

Drilling both holes of two connecting rods at once is 
illustrated in Fig. 2. The rods are placed in the fixture 
A, which in turn slides into position on machined ways, 
and the plate B, which carries the 
clamped over the rods. 


guide bushings, 
This plate is located by means of 
the fitting pins (, which have springs to carry the plate. 
The spindles are driven by means of the studs D through 
a slot in the gear housing. Duplicate fixtures are pro- 
vided to be filled with forgings by the machine operator 
during the drilling operation, thus making the drilling 
of the rods a continuous operation. 


A Two-sPINDLE DritLinc HeEap P 


The attachment of a special two-spindle drilling head 
to a radial-arm drilling machine is illustrated in Fig. 3. 
The auxiliary spindle A is driven by means of a train of 
gears from the machine spindle B. This train of gears 
can be adjusted to give various centers for the drilling 
The jig © is for drilling both holes of a 
connecting rod in one operation. 


operations. 





The bushings D are made with a cup end, which 
centers the boss of the connecting rods, thus bringing the 
drilled hole in the center of the boss. The pin spanner 
EF is used for screwing down the bushings in the jig. 
The bushings are made with a good length of bearing, 
being parallel with each other. 

Boring a large casting in a large boring machine is 
shown in Fig. 4. The sub-base A is made with a center 
plug, enabling the operator to turn a casting around 
90 or 180 deg. when fastened down. With this style of 
fixture, castings such as transmission cases can be ma- 
chined with holes at right angles to each other. 


thus insuring the holes 


GRINDING CAMSHAFTS 


The halftones, Figs. 5 and 6, show the grinding of 
Fig. 54s a view of the machine with the 
camshaft being ground. The camshaft is held in the 
chuck A, Fig. 6, by means of the shaft flange. The 


camshafts. 





Fie. 3. A Two-sprnpLeE Drittinae Heap 
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The turning tools are carried in the tool post which 
is of rigid construction. This construction is necessary, 
owing to the overhang of the tool, so that the cheeks of 
the shaft will not strike against the tool post. 


BROACHING THE AUTOMOBILE GEARS 


The machine, Fig. 8, is one of the oldest in the shop. 
It was used for rifling guns. The machine has not been 
changed very much, the attachments A being about 
the only addition. This addition is the gripper for 
pulling the broaches. Gears are placed against the 
angle plate, and since the machine is provided with 
two sets of heads, one can be broaching while the other 
is roughing. A number of transmission gears are shown 
at B, and the various broaches used at C. The machine 
is operated by a screw and carrier nut in a manner 
similar to the modern broaching machine. 





SoME DIE-SINKING OPERATIONS 
Fic. 4. A Bortina OPERATION 


A method of milling out the die for a crankshaft is 
contour of the cam surfaces is obtained by means of the shown in Fig. 9. The die block A is placed on the miller 
master cams B and the follower plate C. This follower table after the shape to be milled out is laid off. 
is held against the master cam, and as the camshaft re- The special machine attachment is driven from the 
volves the shaft is forced against the revolving grinding vertical miller spindle B. At the lower end of the 
wheel and the same contour is obtained on the cam of spindle are two bevel gears; one can be seen at C. One of 
the shaft as on the master cam. these gears is fastened to the vertical spindle B, and 

A method of turning the throws on crankshafts is the other is fastened to a horizontal shaft D. On this 








+ 


bi 

















Fic. 5. GRINDING THE CAMSHAFTS 


shown in Fig. 7. The shaft is swung on the plate A, 
which is made with the distance from the center of the 
tailstock to the center where the shaft end is sup- 
ported, equal to the throw of the crankshaft. 








Fic. 7%. TURNING THE CRANKSHAFT 8. BROACHING THE GEARS 
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Fig. 9. SINKING FOR A CRANKSHAFT DIE 

shaft is attached the gear #, which meshes and drives 
the cutter F. These cutters are made of various sizes 
and shapes to cover the various die-sinking opera- 
tions desired. The cutter can be fed in a vertical and 
horizontal direction by the handwheels G. 

The view, Fig. 10, shows another similar die-sinking 
The forging A to be machined is held in a 
vise jaw on the miller. The cutter is driven in a man- 
ner similar to the one described in Fig. 9. The plate 
B is made with slots-so that various sizes of cutters may 
be used. These slots give the various center distances 
of the cutter C and the driving gear D. 


attachment. 




















ia. 11 A GRINDING-MACHINE GUARD 
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Fie. 10. A Die-SINKING OPERATION 


A GRINDING-MACHINE GUARD 


The grinding machine, Fig. 11, is fitted with a strong 
and well designed wheel guard. The guard A is made 
of plate, and is fastened to a flange on the grinding- 
wheel shaft. The guard covers both sides of the wheel, 
bolts passing through the side and a distance piece. The 
guard reaches down to the floor, and an opening B 
is provided to remove dust and metal particles. 

3 
Sheet and Strip Steel Designation 
By C. F. ScrIBNER 


In the pressroom of a factory producing a_ large 
amount of sheet-metal work, it was found that much 
trouble and frequently costly errors resulted from not 
having some uniform method for designating sheet and 
strip steel for different purposes. 

Steel was required, having three grades of surface, best, 
good and fair; and of various degrees of dutility in each 


Ductility or Stiffness 


Half Hard 
Quarter Hard and 
Extra Soft Hard Bend Bend One Flat 
Surface Soft Drawing Two Ways Way 
Best... AB BB CB DB EB 
Good. AG BG CG DG EG 
Fair. AF BF CF DF 
TABLE OF COLD-ROLLED STRIP OR SHEET STEEL 
grade, soft drawing, quarter hard and half hard, to 


which it was thought best to add extra soft and hard 
and flat so as to complete the table shown. 

Drawings for the various parts made from sheet metal 
thereafter carried the designation of the kind of steel to 
use, and the raw-material stores keeper was charged with 
keeping the different material in its proper place. After 
the introduction of this system a ynoticeable reduction 
was made in waste parts in the pressroom, as proper ex- 
periments were made to determine the correct grade of 
material to use for any specific purpose. 
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The Use of Motor Drives for Shops 


By A. G. PopcKr* 


SYNOPSIS—The advisability of using individual motor 
drives for machine tools. The case of a railroad repair 
shop taken as an example. Sizes of motors to be used 
for the various machine tools, hoists and foundry. 

co 

The question of electrifying machine shops is one in 
which all shop managers and superintendents, central 
station solicitors and consulting engineérs, are inter- 
ested at the present time. By its means they are in- 
creasing their operating efficiency. It is, however, diffi- 
cult to convince some of the managements of older shops 
that economy can be produced in this way. 

It is here proposed to bring out the points to be con- 
sidered in making up a report to convince a manage- 
ment to approve the required appropriation to carry out 
the economies that can be produced. The procedure in 
the case of a railway repair shop will be discussed, be- 
cause this type of shop fulfills all the requirements of the 
average metal-working establishment. 

A railroad repair shop is the heart of the motive 
power department of a railroad organization. On its 
layout and the efficiency of its equipment depends the 
time locomotives and cars are out of service, awaiting 
or undergoing repairs. At the present time, a large num- 
ber of the older railroad shops are poorly equipped, be- 
cause in the past a railroad shop was considered more of 
a side issue than a basis upon which the earning capacity 
of its rolling stock depended. 

Superintendents of motive power and master mechan- 
ics all realize that their shops could be greatly improved, 
but it takes much time to prove to their management 
the necessity of authorizing an appropriation covering the 
expense to make the necessary changes, because the man- 
agement does not realize the great importance of this 
department. 

To get the appropriations, the superintendents or 
master mechanics must submit a detailed report show- 
ing the amount of money needed and good reasons for 
its use must be given. A master mechanic or shop su- 
perintendent should, therefore, have sufficient data to 
enable him to make a preliminary report to show his 
management what improvements can be made, what they 
mean in dollars and cents saved in operating cost and 
how much it will cost to produce these savings. 

All railroad shops differ in general layout, but the 
machines constituting the equipment of the various de- 
partments are about the same in all shops, because the 
same class of work is done in all. Equipment of the va- 
rious departments will be considered in the following. 
Let us first consider some general points applicable to a 
shop as a whole. 

LocoMOTIVE EARNINGS 

An analysis of figures given in the Interstate Com- 
merce Commission’s report on revenues and those given 
in the “Pocket List of Railroad Officials,” on the number 
of locomotives, shows that the average gross monthly 
revenue per locomotive is from $3000 to $4000. In other 
words, the monthly earning capacity of a locomotive is 
represented by this figure, or the possibility of earning 


*Tndustrial electrical engineer, Westinghouse Electric & 
Mfg. Co. 


over $100 per day is lost every day a locomotive is out of 
service. 

An analysis will show that the two fundamental opera- 
tions in a shop are: Moving the materials to be workea 
with or upon, and working upon the materials. Power is 
required to do both. Therefore, economy in the applica- 
tion of power will result in economy in shop operation. 
It is important to understand the difference between ap- 
plying power and producing power. A shop that spends 
least for its horsepower per year is not the most effi- 
cient shop. A shop may produce power at a very low 
rate and lose thousands of dollars in production in its 
machine shop due to the slowing down of a line shaft- 
ing driven by an engine that is not obtaining sufficient 
steam to operate it, because a large steam hammer in 
the blacksmith shop is doing heavy work. 

Proper power application means that power be applied 
in such a way that each machine can be placed and oper- 
ated to its best advantage at its best efficiency. The 
following outline covers the requirements of an efficient 
shop: 

Proper routing system, or handling work between oper- 
ations, involving: (a) Location of machines; (6) mov- 
ing of materials to and from machines with overhead 
cranes, industrial railways, trucks, jib cranes, or by 
hand. 

Proper handling of materials at the machines: (a) 
Putting work in or removing work from machine with 
main crane, jib crane, or by hand; (0) performing the 


work. 1. Proper speeds, feeds, etc. 2. Facilities for 
adjusting tools. 3. Proper records of details of oper- 
ation. 


Proper lighting, ventilation, heating and sanitary con- 
ditions. 

To summarize, power must be so applied that repairs 
are made at a minimum total Experience has 
shown that electric power is the most flexible form in 
which power can be transmitted. Hence the efficiency 
of a shop depends largely on the proper application of 
electric power. Points to be considered in the application 
of electric power to shop equipment will be considered 
under the equipment of the various departments of the 
shop. 

Before power can be applied, it must be generated or 
purchased. A central power plant located on the grounds 
of the shop can supply power or it can usually be pur- 
chased from a central station, which in most cases offers 
it at a low rate when required in large quantities es- 
pecially if it builds up its “day load.” The power re- 
quired by a railroad shop is an ideal load for this purpose, 
and hence central stations will usually quote railroad 
shops an attractive figure. 

How to proceed in determining whether to generate 
power or purchase it depends on local conditions. At the 
present time the following conditions regarding power 
are encountered: Shops completely driven by steam en- 
gines. Shops partially driven by steam engines and elec- 
tric motors. Shops driven by electric motors equipped 
as group or individual drives or both. 

The conditions met with in shops driven completely 
by steam engines are: Long steam pipe lines to supply 


cost. 
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Lathes. 
Engine Lathes: 
Horsepower 
Swing Average Heavy Type of Motor 
Inches work work 
12 or less } 2 A. B, or C. 
14 i— 1 2-3 
16 1-2 2-3 
18 2 3 3-5 
20-22 3 73-10 
24-27 5 73-10 
30 5 - 7} 73-10 
32-36 73-10 10 -15 
38-42 10 -15 15 -20 
48-54 15 -—20 20 -25 
60-84 20-25 25-— 30 
Turret 1-3 3 - 73 A, B, or C. 
Axle lathes: 
Single. . tas 5- 74-10 A, B, cr C. 
Double. 10-15 -—20 
Locomotive axle... 25 
Wheel Lathes: 
Type of Tailstock 
Horsepower Motor Motor 
horsepower 
48-in. car wheel. . 15-20 A, B, or C. 5 
51-60 driving whecl 15-20 5 
79-84... 25-30 5 
90 30-40 5-7} 
100 oes 40-50 5-7} 
Quartering attachment 3-5 
Cylinder Lathes: 
Size, Inches Horsepower Type of Motor 
40 15 A, B, or C 
48 15 
40 heavy 20 ; 
Toolroom lathes. . j—2 A, B, or C. 
Buffing Lathes: 
Wheels 
No Diameter Horsepower Tyne of 
Motor 
2 6 3-3 B or C 
2 10 1 -2 
2 12 2-3 
2 14 3 -5 


For brass tubing and other specia! work, use double the abeve hp. 
Boring Machines 


Vertical Boring and Turning Mills: 


Size Horsepower Type of 
Average Heavy Motor 
36-42 in 5 - 7} 7}-10 A, B, or C.) 
50-in. . 7} 7}-10 
60-84 in 7}-10 10-15 
7-9 ft... 10-15 ) 
10-12 ft 10 -15 | . 
14-16 ft. 15 -20 | 30-40 
16-25 ft. 20 -28 | 
Horizontal! Boring, Drilling and Milling Motors. 
Size of Spindle Horsepower for Type of 
in Inches Single Spindle Motor 
34x44 5 74 A, B, or C. _ 
4}x5} 73-10 
54x64 10 -15 


For double spindle, use double the horsepower 


Cylinder Boring Machines: 


Diameter Max. Bor- 
of Spindle ing Diameter Horse- Type of 
in Inches in Inches power Motor 
4 20 74 A, B, or C. 
6 30 10 
8 40 15 


Miscellaneous: 
Locomotive-rod boring machine 73-10 A, B, or C. 
Car-box boring machine 
Sizes of boxes— 


6x12-in.. > 73 A, B, or C, 
er 5 - 7 A, B, or C. 
Car-wheel bores 10 -15 A, B, or C. 
Planers 
Distance 
_ Width Under Rail Type of 
in Inches in Inches Horsepower Motor 
22 22 3 A*, B*, or C. 
4 24 3- 5 
27 27 3- 5 
30 30 5~ 7} 
36 36 10- 15 
42 42 15-20 
48 4X 15-20 
54 5A 20-95 
60 an IN-2A 
72 72 20-30 
R4 R4 an 
100 100 40 


Note:—Normal length of bed in feet is about } the width in inches. 


Frog and Switch Planers: 


36x12 30 A*, B*, or C. 
36x36 an 
48x36 30 


* Direct-current motors should be compound wound 


Table 1. Motors Recommended to operate Machine Shopiand Wheel Shop 
Equipment 
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Rotary Planers: 
Diameter of Cutter 
in Inches Horsepower 
24 5 
30 7} 
36-— 42 10 
48-— 54 15 
60 20 
72 25 
S4 30 
96-100 40 
Shapers. 
Horsepower 
Single Head 
12-16-in. stroke... .. 2 
Bs chal Binet 2-3 
20-—24-in. . . 3-5 
nf as 5-74 
Traverse-head shaper: 
A 7} 
24-in... 3 10 
Draw-cut shaper...... 74-10 & 15 
Crank Slotters. 
Stroke 
in Inches Horsepower 
6 3 
8 3-5 
10 5 
12 5 
14 5 - 7} 
16 7} 
18 74-10 
20 10 -15 
24 10 -15 
30 10 -15 


Millers 
Plain Millers: 


~— Feed, Crossfeed, Vertical Feed, 
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Type of Motor 
A, B, or C. 


Type of 
Motor 


A, B, or C. 


Type of 
Motor 


A, B, or C. 


Horse- Type of 


nches Inches Inches power Motor 
34 10 20 74 A, B, or C. 
42 12 20 10 
50 12 21 15 


Universal Millers: 


No. Horsepower ‘Type of Motor 
1 1-2 A, B, or C. 
1} 1-2 
2 3-5 
3 5 - 73 
4 73-10 
5 10 -15 
Vertical Slabbing Machines: Horsepower Type of Motor 
24-in. width of work....... 7} A, B, or C. 
32-36-in. width of work... .. 10 
42-in. width of work........ 15 


Vertical Milling: 


Height Under Work Horsepower 


Type-of Motor 


Inches 
12 5 A, B, or C. 
14 74 
18 10 
20 15 
24 20 
Horizontal Slab Millers: 
Width Between Horsepower Type of 
Housings, Inches Average Heavy otor 
24 74-10 10-15 A, B, or C. 
30 73-10 10-15 
36 10-15 20-25 
60 25 50-60 
72 25 75 
Grinders 
Grinding Machines (Grinding Shafts, etc.) : 
Diameter Length Horsepower 
eel _ Works Average Heavy Type of 
in Inches in Inches Work Work Motor 
10 50 5 7 A, B, or C. 
0 72 5 7 
10 96 5 7 
10 120 5 7 7 
14 72 10 15 
18 120 10 15 
18 144 10 15 
18 168 10 15 
Emery Wheels, Grinders, etc. 
Wheels ‘ Type of 
No Size Horsepower Motor 
Inches 
2 6 4-1 B or C. 
2 10 2 
2 12 3 
2 18 5 -7} 
2 24 74-10 
2 26 74-10 


Miscellaneous Grinders: 


Wet tool grinders. 

Flexible swinging, grinding and polishing 
machine. . 

Angle-cock grinder... . 

Piston-rod grinder 

Twist-drill grinder... . 

Automatic tool grinder. 

Car-wheel grinder. .... * 


Horsepower Type of Motor 


2-3 


B or C 


B or C,' 
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Drilling Machines 


Horsepower Type of 
Motor 
Sensitive drills up to }-in. 4-} A, B, or C. 
In inches: 
12-20 upright... 1 
24-28 upright. 2 
20-32 upright. 3 
36-40 upright. 5 
50-60 upright 5-74 
Horsepower Type of 
Radial Drills Heavy Average Motor 
3-ft. arm....... 3 1-2 A, B, or C. 
4-ft. arm....... 2 5-7 2-3 
5-, 6 and 7-ft. arm. 5-7 3-5 
8-9 and 10-ft. arm. 74-10 5-74 


Multiple-Spindle Drills 


Size of Drills 
in Inches Up to Horsepower Type of Motor 
ss 6-10 spindle 3 A, B, or C. 
a 6-10 5 
- 6-10 73 
— 6-10 10 
ao | 6-10 10-15 
2 4 7 
2 6 10 
2 8 15 
Arch Bar Drills 
2 6 10 
2 s 15 
Rail Drilling 
2 "3 or 4 10 
Mud Ring Drills 
Number Spindles Size Horsepower 
4 2-in 73 
ti 2-in 10 
Gear Cutters 
Size 
in Inches Horsepower Type of Motor 
36x 9 2-3 A, B, or C. 
48x10 3 5 
30x12 5-7 
60x12 §-7 
72x14 74-10 
64x20 10 -15 


Saws, Cold and Cutoff 
Size of Saw 


in Inches Horsepower Type of Motor 

20 3 A, B, or C. 
26 5 
32 74 
36 10-15 
42 20 

* 48 25 

Hacksaws—} hp 


Presses, Hydrostatic Wheel 


Size Horsepower Type of Motor 
100 tons 5 BorC 
200 tons 74 
300 tons 74 
400 tons 10 
600 tons 15 


TABLE 1—(Continued)—MOTORS RECOMMENDED TO OPERATE 
MACHINE-SHOP AND WHEEL SHOP EQUIPMENT 


Engineers to attend the various engines. 


the engines. 
Produc- 


Heavy belt or rope drives between buildings. 
tion handicapped by the drop in speed of steam engines 
due to drop in steam pressure. Production handicapped 
by the low speeds due to an overloaded engine. Poor 
steam economy of the simple noncondensing engines 
usually used. A large percentage of steam used for heat- 
ing, blowing out locomotive boilers, and steam hammers. 

It is the latter fact which accounts for the large num- 
ber of steam engines operating line shafting in shops 
still in service. The argument in this case is that it 
is necessary to have steam for the purposes mentioned. 
It, therefore, is difficult to figure that it is cheaper to re- 
place the old engines and use electrical motors, when the 
cost of power only is considered. But it must be re- 
membered that power is really one of the least important 
items of operating cost, being usually 2 per cent. of the 
total operating expense of the shop. It is production 
which determines the time a locomotive is out of service 
that should be figured when comparing an old steam drive 
with a modern electric motor drive. 
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SHoPs WITH COMBINED STEAM AND ELeEctTrRIC DRIVE 


The more important shops, or usually the shops 
farthest from the boiler room where steam condensation 
is greatest, are motor driven first. The electric power is 
sometimes supplied by a central station but usually by an 
electric power plant which also furnishes electric energy 
for lighting. In cases like this it is necessary to show 
why it is advantageous to equip the complete shop with 
electric motors. The existing electric plant is usually 
loaded to its full capacity and it is necessary to install 
additional equipment. The question of using central sta- 
tion power, or increasing the size of the plant, then comes 
up. The points to be considered are in this case: Pres- 
ent cost of producing pewer; cost of producing power 
with an increased plant; cost of power if purchased. 

These same questions arise in plants that are com- 
pletely driven with electric motors, the existing power 
plant usually consisting of belt driven, or reciprocating 
engine, direct-connected sets. These, as well as the boiler 
plant, are overloaded, and it is necessary to increase the 
shop, which requires additional electric power. The 
data which must be used in cases like this are as follows: 

For present operation: Cost of coal consumed per 
year—separate that for power and other purposes; cost 
of water; oil, etc.; Labor—Engineers, 
firemen, electricians, helpers; fixed charges on existing 
equipment. 

The above data should be tabulated. The same data 
should be tabulated for the proposed installation with 
the following additional charges: Fixed charges on pro- 
posed investment (15 per cent. of investment including 
interest and depreciation ) ; the salvage value of old equip- 
ments should be deducted from the investment; cost of 
purchased power per year. 

To estimate the cost of purchased power, or to estimate 
the cost of an isolated plant and its cost of producing 
power, it is necessary to know the conditions of the shop 
load. This can be determined from the shop equipment. 

A railroad repair shop consists of the locomotive and 
car departments. These consist of the following <ivi- 
used for either or both, as indicated : 


cost of waste, 


sions; 


Name of shop Department 


Machine 
Blacksmith 

Boiler 

Bolt department 
Flue department 
Locomotive erection 
Planing mill 


Locomotive and car 
Locomotive and car 
Locomotive 
Locomotive and car 
Locomotive 
Locomotive 
Locomotive and car 


Freight car Car 
Passenger coach and paint Car 
Upholstering Car 
Storehouses Locomotive and car 
Foundry Locomotive and car 


Scrap department Locomotive and car 


THE MACHINE AND WHEEL SHOPs 


The machine shop is equipped to do general machine 
work to construct and repair parts of locomotives and 
cars. A portion of the machine shop is equipped to turn 
wheels and is called the wheel department. The gen- 
eral machine shop is equipped with the following: Lathes, 
boring machines, planers, shapers, slotters, millers, grind- 
ers, drills, gear cutters, cutoff cold-saw, hacksaw and 
toolroom equipment. 

The wheel department is usually located near the ma- 
chine shop and is equipped with the following: Wheel 
lathes, axle lathes, wheel press, wheel quartering ma- 
chines and wheel grinders. 

Table 1 shows the size of motérs-recommended to oper- 
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Bulldozers or Forming or Bending Machines 
Width Head Movement Type of 
in Inches in Inches Horsepower Motor 
29 14 5 B* or C 
34 16 74 
39 16 10 
45 18 15 
63 20 20 
Bulldozers 


Size Motor 


Ajax Manufactur- Required 
Size Machine ing Co. in hp. 
No. 3 5 
No. 4 74 
No. 5 10 
No. 6 15 
No. 7 30 
No. 9 40 
No. 12 50 


The No. 7 is the most frequently used in this class of work. 
Size Motor 
Williams White Required 
& Co. 


Size of Machine in hp. 
No. 4 10 
No. 5 15 
No. 6 20 
No. 7 25 or 30 
No. 8 40 
No. 9 50 


* Use a compound-wound, direct-current motor. : § 
Use a wound secondary induction motor or a squirrel-cage motor with 
approximately 10 per cent. slip. 


Bolt or Rivet Hot Heading Machines 


Size 

in Inches Horsepower Type of Motor 
1-14 5- 74 A*, bt or Ct 
14-2 10-15 


Upsetting Machines 


Size in Inches Horsepower 


2 74-10 
3 10 -15 
5 15 -20 

20 -30 


Hot Nut Machines. 


Size in inches Horsepower Type of Machine 
- 5 A*, Bt, or Ct 
-1 74-10 
14-2 10 -15 


Eye-bolt Machine—3-5 

* A speed variation is sometimes desired when different sizes are heated on 
the same machine. 

+ Use a compound, direct-current motor to obtain good starting torque. 

¢ Use a wound secondary induction motor or a squirrel-cage motor with ap- 
proximately 10 per cent. slip. 

Punching Machines 
Type of Motor 


Presses for notching sheet iron j 3hp. A, B, or C. 
Punches 
Diameter, Thickness, 
in Inches in Inches Horespower Type of Motor 
1 B* or Ct 
2-3 
2-3 
3-5 
5 
1 $ 5 
1 1 7 
14 1 73-10 
1} 1 10-15 
2 1 10-15 
24 1} 15-25 


Multiple Punch. 
No. Holes Size Plate 
4 }-in. i 
* Direct-current motor should be compound wound 
+t Use wound secondary or squirrel-cage motor with approximately 10 per 
cent. slip on the larger sizes. 


74-10 


Shears. 
Horsepower 
Width of Gap Cut }-in. Cut }-in 
in Inches Iron Iron Type Motor 
an_AQ 3 5 B* or C.t 
50-60 4 74 
72-96 5 10 
Bolt shears can 74 hp. 
Double angle shears...... 10— hp. 
Rotary bevel shears. . 7} hp. 


* T'se comnound-wound motor. ; ’ 
+ '’se wound secondary induction motor or reduction motor with 10 per 


cent. slip 
Plate Shears. 
Size of Metal , 

t 


Cut per Length of Horse- Type 
in Inches Minute Stroke power Motor 
ix 24 35 3 10 B* or Ct 
1x Hy 20 3 15 
2 15 4} 30 
1x 2 20 4 20 
lix 42 15 44 60 
lix 54 18 6 75 
1}x 72 20 | 10 
1}x100 10-12 7 75 


TABLE 2. MOTORS RECOMMENDED TO OPERATE BLACKSMITH 
SHOP EQUIPMENT 
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Lever Shears. 
Size of Metal Cut T 
in Inches Horsepower otor 
1 xl 5 B* or Ct 
1)x1} 7 
2 x2 
6 xl 10 
24x24 
1 x7 15 
2}x2?} 
1)x8 20 
3x34 
4} round 30 
Hammers 
Horsepower Type of Motors 
ow Serer 4-5 B* or C ft 
Ui: «svankbabe 5 -74 


Bliss drop hammers require approximately 1 hp. for every 100 lb. weight 
of hammer head. 


Bradley Hammer 
Size hp. 
EG a a ate oe a 3 
200 Ib... 5 
‘Beaudry Haomee 
Micah saat 4% clea 


* Use a compound-wound, direct-current motor. 
t Use a wound secondary induction motor or a squirrel-cage motor with 
approximately 10 per cent. slip. 
Bolt and Nut Machinery 
Bolt Cutters: : 


Size, Horse- T of 
in Inches power Motor 
a ae 1 pth tt 1-2 A, B, or C. 
‘ 2-3 
2); 34 3-5 
. a 5-74 
RE ee 1,1 2-3 
’ A 3-5 
ES hs a inn 1, 14,2 3-74 
Bolt Pointers: 
14, 24 1-2 BorC 
Nut Tappers: 
4 spindle........ 1,2 3 A, B, or C. 
6 spindle....... 2 3-5 
10 spindle....... 2 5 
Nut Facing or Burring: 
2 3 B or C. 
Pipe Threading and Cutting Off Machines 
Size of Pipe 
in Inches Horsepower Type of Motor 
LE 2 A, B, or C. 
> 3 
3 
1k 3-5 
Hy 3 3-5 
3 -10 5 
4-12 5 
8 -18 7} 
24 10 


TABLE 2—(Continued)-MOTORS RECOMMENDED TO OPERATE 

BLACKSMITH SHOP EQUIPMENT 
ate the tools constituting the machine- and wheel-shop 
equipment. The types of motors to be used are here and 
in the other tables referred to by the symbols A B C. 
Wherever these are modified a note is made at the bottom 
of each table giving the modification. The motors are 
as follows: 


Direct CURRENT 


(A) Use adjustable-speed, shunt-wound motors wher- 
ever it is necesary to obtain a number of speeds. 


(B) Use constant-speed, shunt-wound motors where 
the speeds are obtainable by a gear box or cone pulley 
arrangement or where only one speed is required. 

ALTERNATING CURRENT 
Use where direct current is not available. 
(C) Use a squirrel-cage induction motor. A gear 


box or cone pulley arrangement must be used to obtain 
different speeds. 

The horsepower given for motors is based on average 
practice. Where work is light the horsepower can often 
be reduced, but must be increased where heavy work 1s 
done. It must be remembered that the average power 
required is only from 10-15 per cent. or less of the mo- 
tor rating in cases where individual drive is used ; that is, 
where a 10-hp. motor is employed, the average power 
will be 1 to 1.5 hp. when averaged over the total working 
hours. Thus, to estimate the power consumed by a group 
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. of individually motor driven tools, the horsepower of the 
motors required for these tools can be added; 10 per 
cent. of this will represent the average load in most cases. 
If the aggregate horsepower of the motors in a machine 
shop equipped with individual motor drive is 200, the 
average load will be about 20 hp. 

Where group drive is used, the size of motor required 


Rolls, Bending and Straightening. 


Width, Thickness, Horse- Type of 
in Inches in Inches power Motor 
4 i 5 B* or Ct 
6 & 5 
6 74 
6 15 
8 25 
10 1 35 
10 1 50 
24 1 50 


* Use standard bending roll motor. 
+ Use wound secondary induction motor. 


Plate Planers. 


-y Ss H T f M 
No. Size orse power of Motor 
2 iO i B, or C. 

3 10 

5 20 ft. 15 

6 20 

7 20 

s 20 and 20 

Flue Machines. 
Flue Rattler No. of Flues 
Capacity Horsepower 
250-300 20-30 

Flue Cutter 2-3 
Flue Welder 2-3 


For punches and shears—see Table 2. 
For miscellaneous machine-shop tools—see Table 1. 


TABLE 3. MOTORS RECOMMENDED TO OPERATE BOILER-SHOP 
EQUIPMENT 
Hoist Bridge Trolley 
Capacity Speed Hp. -~e Hp Hp. 
tons ft. per min. t. 
5 25 15 60 20 3 
50 25 
10 30 25 80 25 3 
40 40 
15 20 25 80 25 5 
20 15 25 80 25 5 
<5 10 25 80 25 5 
15 33 
30 14 33 
5 aux. 50 25 80 33 73 
10 aux. 25 25 
50 10 40 
5 aux. 50 25 80 40 74-10 
10 aux. ae 25 


Use series-wound, direct-current motors. 
Use wound secondary type alternating-current motors. 


TABLE 4. MOTORS USUALLY EMPLOYED FOR CRANES AND 
HOISTS. 


to operate the group depends on the length of the main 
shafting to which the tools are connected and the num- 
ber and type of machines connected thereto. In general, 
the friction load of shafting is about 1 hp. for every 30 
ft. of main shafting. This is based on 214- to 3-in. 
shafting, running at 150 to 200 ft. having a bearing every 
8 to 10 ft. It also includes the friction of countershafts 
of the machines connected thereto. 

The motor to operate a group of machine tools can be 
estimated by adding the horsepower of motors recom- 
mended on the table for individual drive and taking 25 
to 30 per cent. of this sum. Thus, if the sum of the 
horsepower is 100, a 25- or 30-hp. motor will run the 
group. The average load on a motor driving the group is 
about 25 to 30 per cent. of its rated load, if the latter is 
figured by the above method. 


Tue BLACKSMITH SHOP 


The blacksmith shop is equipped to take care of black- 
smith and forge work to make repair parts for cars and 
locomotives. This is usually. divided so that the locomo- 


tive and car parts are in separate parts of this shop. 
The equipment consists of bulldozers, forging ma- 
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chines, punches, shears, upsetting machines, hammers, 
forge blowers, exhaust fans, spring rolls, drills, grinders, 
tool grinders and emery wheels. 

The bolt department is often a part of this shop. 

The equipment consists of bolt headers, rivet machines, 
bolt cutters, bolt pointers, nut machines, nut tappers 
and nut-facing or burring machines. 

The pipe department is also part of this shop, in some 
cases, the equipment consisting of pipe threading and 
cutting machines. 

The motors recommended for operating equipment in 
the blacksmith shop are given in Table 2. The bolt- 
cutting and pipe-cutting machinery is also included be- 
cause this is often a part of this shop. The recom- 
mendations for miscellaneous’ machine tools often in- 
stalled in the blacksmith shop are the same as those under 
the machine-shop equipment in Table 1. 

The same rules as those given under a discussion of 
the machine shop regarding the selection of motors and 
estimating electric power consumed for individual and 
group drives are applicable in this case. The load is 
often more intermittent than in the machine shop, which 
reduces the relation of average load to rated load be- 
low 10 per cent. when individual drive is used, and 20 per 
cent. where group drive is used. 


Tue BorLter SHop 


The boiler shop is equipped to take care of repairs 
and for the making of locomotive boilers and tanks. The 
equipment consists of the following: Plate shears, plate 
planers, punchers, bending rolls, drills and reamers, 
riveters (pneumatic), rotary bevel shears, and blowers. 
The flue shop is often part of this shop. The equipment 
consists of flue rattlers, flue cutters and flue welders. 
Traveling and jib cranes are used to handle the work. 

The same general rules for selecting motors and esti- 
mating rated loads given for the machine shop and 
blacksmith shop are applicable. The load is also more 
intermittent than in the machine shop, and the ratio 
of average to rated load can be reduced as explained 
under the discussion of the blacksmith shop. Table 3 
gives the sizes of the motors recommended for the equip- 
ment of this shop. 


LOCOMOTIVE ERECTION SHOP 


In this shop locomotives are dismantled for repairs 
and assembled ready for use. It is equipped with cranes, 
drop pits, miscellaneous machine tools and portable tools. 

The service of al) this machinery is very intermittent 
and the machines individual 
drive should be used. 


scattered; therefore, 
Table 4 shows the motors recom- 


Drop pits require about 30-hp. mo- 


are 


mended for cranes. 
turs, and the recommendations for miscellaneous tools 
are covered by Table 1. The ratio of average to rated 
load can be estimated at about 10 per vent. to figure the 
consumed. 


electrical energy 


THe PLANING MILL 


The planing mill is equipped to make parts for the 


repair or construction of freight cars and passenger 


coaches. The equipment consists of borers, gainers, 


jointers, molders, mortising machines, planers, matchers, 
flooring machines and surfacers. The sanders are of the 


belt, column and arm, combination, disk and drum type. 








22 
Borers....... .5 -7§ bp. Depending on class of work. 
Gainers. 74,10 an 15 Depending on class of work. 
Jointers Capacity 
in Inches Hp. 
8-12 2 
16-24 3 
30-36 5 
Inside Molders: 
Capacity No. of 
in Inches heads Horsepower 
8x4 
10x4 4 15 
10x6 
12x6 2 ‘ 
14x6 4-5 20-30 
15x4 
Outside Molders: 
Capacity No. of 
in Inches Heads Horsepower 
1-2 5 
4x4 34 74 
. 1-2 5 
6x4 344 7} 
8x4 4 10 
10x4 4 15 
12x5 4 20 
14x5 4 20 
12x6 4 20 
14x6 4 20 


Machines.—2-3 and 5 horsepower, depending on class of work 


Mortisi 
Matchers and Flooring "Machines: 


Planers, 


Size in Inches Heads Horsepower 
9x 8 4-5 30 
15x 8 4-5 30 
19x 8 4-5 30 
24x 8 4-5 40 
30x 8 4-5 40 
24x12 4-5 40 
30x12 4-5 40 
Surfacers: 
Size, No. of 
in Inches Heads Horsepower 
ee 1-2 15-20 Heavy work 
owe 2 30 Heavy work 
24x6 ; 
18x6 1 5-74 Light work 
16x6 
24x8 ; 
26x8 1 10 Light work 
30x8 


Sanders Belt: 


Width of Belt, 
in Inches Horsepowa 


6-14 2-3 


18 5 


TABLE 5. MOTORS RECOMMENDED TO 
The saws include band, circular, circular cutoff and cir- 
cular rip saws. There are also timber sizers, shapers 
and tenoning machines. Table 5 gives the horsepower of 
motors recommended to drive these machines. The 
method of determining the average power consumed is 
similar to that explained in the above. 


FOUNDRY 


The foundry is equipped to cast wheels and other parts 
used on cars and locomotives. The equipment consists of 
traveling cranes, jib cranes, traveling hoist, sand sifters, 
molding machines, cupola blower, exhaust fan and motor 
to tilt cupola. 

The pattern shop is equipped to suit the requirements 
of the foundry. It is equipped with general wood-work- 
ing machines. No definite sizes of motors can be recom- 
mended, because the equipment depends entirely upon 
local conditions. In cases where the equipment is known, 
the sizes of electric motors are known and the power con- 
sumed can be estimated by the rules given above. 


Car SHOPS 


There are two general shops, freight car and passenger 
coach. Each is equipped to erect and dismantle cars. 
Electrical equipment is required on the cranes and. the 
motors to move cars. 

The upholstering department and paint shops do not 
require any electrical equipment except fans for the 


AMERICAN MACHINIST 


Vol. 38, No. 1 


Column Arm: 
mane s - Arm, Diameter of 
Disks, in in. Horsepower 
“ 8 3 
Drum: 
Length of Drum, 
in Inches Horsepower 
30 74 
36 10 
42 15 
48 15 
54 20 
60 20 
72 30 
S4 30 
Saws 
Bandsaws: 
Diameter of Wheel, Max. width of 
in Inches Saw, in Inches Horsepower 
30 } 2 
34 4 3 
36-38 ri} 3-5 
40-42 }-1 3-74 
40-42 24 10 
40-42 15 
Circular Cutoff: 
Diameter of Saw, No. of 
in Inches Saws Horsepower 
12-14 1 3 
16 1 5 
16 2 i 
30 1 j 
Circular Rip Saws: 
Diameter of Saw, No. of 
in Inches Saws Horsepower 
14 1 5 
16 1 7} 
24 1 10 
36 1 15 
Timber Sizers: 
Capacity No. of 
in Inches Heads Horsepower 
30x20 4 50 
20x20 4 
30x10 4 40 
20x16 4 
Shapers: 
No. of Spindles Horsepower 
1-2 3-5 
Tenoning Machines: 
Capacity No. of 
in Inches Heads Horsepower 
er: 1 8&5 
5x15 2 5 
23 x 9 2 7} 
4x4 4-8 10-1: 
78 x4 4-8 10-15 


The type of motor used is the squirrel-cage induction motor for alternat- 
ing current and the shunt-wound, direct-current motor. Direct-current motors 
should be inclosed or supplied with gage covers. 


OPERATE PLANING-MILL EQUIPMENT 


heating and ventilating system, and a few small textile 
and weaving machines, 

Turntables and transfer tables to handle the locomo- 
tives and cars should be motor driven for the following 
reasons: Saving in time, producing promptness of ser- 
vice ; low cost of installation, operation and maintenance ; 
ease of power transmission; absence of all energy loss 
while motors are idle; simplicity and accuracy of motor 
control ; reliability and high efficiency of operation ; small 
space required for motor equipment. 

The turntables require about 15- to 25-hp. motors. The 
transfer tables require from 25- to 75-hp. motors. For 
hauling cars on and off the table, a drum and wire rope 
are used. This can be operated by a separate motor of 
10- to 20-hp. capacity, depending on the size of equipment 
to be hauled. The load on the motors operating these 
tables is intermittent, and the average load or power con- 
sumed will be about 10 per cent. of the rated load of the 
motors. 

After the power requirement has been determined, the 
total average load can be estimated. This should be ex- 
pressed in kilowatts.* Knowing the hours operated per 
month or year the kilowatt hours can be determined for 
these periods. The load conditions for an isolated plant 
can also be determined. The maximum load is about 
twice the average load under average conditions in this 
type of shop. 


* 1 kw. = 0.746 hp. 
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Motor Pes Average 
No. Machines connected lip Kw. 
Machine Shop: 
1 3—Radial Drills... } 
4—Vertical boring mills.. 
2—Slotters...... | F 0 
2—Planers..... 30 1 
Centrifugal Separator | 
6—Misceilaneous tools. . 
2 Miscellaneous machines in tin shop 2 1 
3 Shaper. | 
Press. .... 
Gang drill. 
Planer. | 15 6 
Lathe. | ad 
Slotter..... 
Emery wheel. 
Grindstone ... 
4 Drive wheel lathe . 30 3 
5 Radial drill. . 
2 Vertical boring mills. 
eee > 15 5.5 
Cylinder borer. . | 
Planer...... 
6 Radial drill! 3 0.5 
7 Radial drill 3 0.5 
8 Miscellaneous tools. . . 30 22 
9 Miscellaneous tools. . ; 5 2 
10 Miscellaneous tools. 10 3 
11 Miscellaneous tools. ; 10 3 
12 Miscellaneous tools... .. 10 3 
Motor Motor Average 
No. Machines connected Hp. iw 
Blacksmith Shop: 
13 Blower. } 
Header. . 30 15 
Grindstone. . ; | 
Bradley hammer. . 
14 Punch and Shear 3 0.5 
15 Shear.. 5 0.5 
Cog, Seo: 
16 draulic press 
eel lathe | 15 4.5 
Grintstone ; 
Emery wheel. 
Erection Shop: 
17 2—Tool grinders 1 hp. each 
18 Plumber shop. 10 2 
19 Carpenter shop 15 3 
20 Transfer table. 20 9 
rum 5 


The total connected load is 267 a. 
The load will average 85-90 kw. : 
The maximum load wil! average 200 kw. approximately. 


TABLE 6 PROPOSED ELECTRIC DRIVE 


A comparison should then be made between present 
cost and proposed cost with an isolated plant and when 
purchasing power. The following will illustrate the 
method of procedure, by giving figures based on an actual 
case. 

In this shop most of the departments are driven. by 
simple steam engines. The greater portion of steam (70 
per cent.) is used for steam hammers, air compressors 
and heating. The following machines are driven with in- 
duction motors supplied with central station power. The 
size of motor connected and the average load on each 
are given. 





Machine shop 
Motor drives. Hp. R.p.m *Aver. load 
Planer. . 7} 840 0.5 
Planer. . 74 840 0.5 
Planer. . 74 840 0.5 
Slotter.... 73 840 0.5 
Planer. . 73 S840 0.5 
al 20 580 1.0 
Planer. . 20 580 1.0 
Driving-w “— lathe. m4 a4 } 2.0 
Group of millers... .. 10 1120 3.0 
Group turret lathes...... 15 1120 5.0 
ee 10 1120 1.0 
Boiler-shop group. 30 850 6.0 
Car-shop wheel lathe 30 850 1.5 
ye yg drop pit. 30 850 1.0 
Coal h 73 1120 0.5 
Turntable. 7} 1120 0.5 
275 hp. 25.0 


* Aver. over 3000 hr. years. 


Therefore, the load factor is 9 per cent., showing that 
the machines operate very intermittently and are over 
motored. ' 

The yearly cost of central-station power is, by addition 
of monthly bills, $2098; the average cost per kilowatt- 
hour is $0.0275. The hours operated per year are 3000. 

2097.87 


The number of kilowatt-hours per vy is 
i coe 
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we 

The average load is Lh = 25 kw. 
3000 

average load is accounted for in the above table, which 

shows its distribution. 

Two propositions were figured on: 
turbines or engine-driven generators. 
electric power. 

It was necessary to run noncondensing because suffi- 
cient water for condensing purposes was not available. 
Due to lack of floor space the reciprocating, engine- 
driven set was impossible, so the two possible proposi- 
tions remaining under the conditions were generating 
power with a noncondensing turbine or purchasing power. 

Light was obtained through the old type open-are lamps 
and carbon-filament incandescent lamps. Power for these 
was obtained by engine-driven, constant-current arc- 
lighting generators, and constant potential generator, for 
supplying 110 volts for the incandescent lamps. When 
remodeling the plant, tungsten and long-burning, flam- 
ing-are lamps were figured upon. The proposed shop 
drive consisted of the combination of group and indi- 
vidual drives shown in Table 6. 

A complete summary of all data on present operation 
and proposed operation with a steam turbine and when 
purchasing power is given.in the following: 


76,000, This 


Installing steam 
Purchasing all 








Purchasing 
With Central 
Present Turbine Station 
: Equipment Equipment Power 
Steam for hammers, air compressors, 
and heating, pumps, etc. 
Coal. $10,972 $10,972 $10,972 
Water 253 253 253 
Labor. 5,156 5,156 5,156 
Light and power: 
Coal 4,937 1,435 
Water 110 32 
Oil sundries, etc. 1,200 1,200 
Engineer 
Electrician i 2.348 2,348 2,348 
Lamp trimmer 
Labor.... 2,500 2,500 
Present purchased power averages 
$0.0275 per kw.-hr. 2,098 
Proposed purchased power based on 
$0.02 per kw.-hr. 8,260 
Fixed charge on new investment 5,250 ,1600 
Total.. $29,572 $29,146 $28,582 
Saving in maintenance of lamps A 153 1,153 
Total cost per year. $29, 575 27,992 27,436 
Net saving 1,582 2,139 
Investment... .. 35,000 11,000 


Percent. income on investment 4.5 percent. 19.5 per cent 
SUMMARY OF SAVING WHEN USING TURBINE AND WHEN PUR- 
CHASING ALL ELECTRIC POWER, INCLUDING FIXED 
CHARGES ON INVESTMENTS 

This shows that using central-station power is the bet- 
ter investment, returning 19.5 per cent. on the invest- 
ment against 4.5 per cent. if turbine installation is used. 
The fixed charges on the large investment for power-house 
equipment reduce the gain due to the better economy in 
the use of steam if a turbine is used instead of engines 
driving shafting. One 300-kw. turbine will carry the 
load, but it is advisable to have a spare unit to make con- 
tinuity of service absolutely certain. 

From what has been said regarding production, a $24,- 
000 investment in proper shop equipment instead of 
power-house equipment would show large returns by re- 
ducing the shop operating expense. 

If $24,000 were invested in the machine shop alone, 
equipping the boring mills, slotter and drills with ad- 
justable-speed, direct-current motors, and the large plan- 
ers, with reversing- ae motors, the production could 
be easily increased 25 to 30 per cent. in that shop. The 


cost of equipping the tools in the machine shop with in- 
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dividual, adjustable-speed, direct-current motors is as 
follows: 
Motors and control. $7,500 
Mechanical changes... . 2,000 
50-kw. motor-generator set..... 1,500 
Wiring. . 750 
11,750 
Thus $12,000 invested in the machine’ shop would 


bring greater returns than $24,000 invested in power- 
house equipment, due to the greater facilities for doing 
work, thus increasing production, resulting in quicker 
repair work and lower operating expense in the shop. All 
line shafts will be eliminated in this part of the machine 
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shop. All machines in the carpenter shop can be in- 
dividually driven with alternating-current motors to ad- 
vantage, eliminating the usual complicated system of 
belting. 

Considering that the object of the whole shop is to 
get out work quickly and at as low cost as possible, 
money should be invested so that this can be accom- 
plished. The place to invest it is, therefore, in the shop 
equipment and not the power-house equipment, since 
the cost of power is so small an item in the total cast of 
operating the plant, and power can usually be purchased 
to advantage. 


Some Tools in an Idaho Machine Shop 


By F. A. 


SY NOPSIS—This shop builds diamond drills and does 
a great deal of special work. A few machines and tools 
built in the shop for various purposes. 


The halftones illustrate a number of special tools used 
in the shop of the Diamond Drill Contracting Co., Coeur 
d’Alene, Idaho. This company carries on extensive pros- 
pecting operations in different parts of the world and the 
larger part of its shop work is the building and over- 
hauling of diamond drills. As there are few shops in 
this vicinity, a good many outside jobs of one kind or an- 
other are also taken care of at this plant. 

The shop superintendent, C. D. Michener, devotes con- 
siderable time to designing special tools for use in the 
machine shop, and a few of these have been selected as 
subjects for illustration. 


A Home-MADE TuRRET LATHE 


A turret lathe built up in rough-and-ready fashion, very 
largely from such material as could be found around the 
shop, is shown in Fig. 1. The spindle of this machine 
has a 1%-in. hole clear through from end to end and is 
driven by a two-step cone pulley and by back gears at the 
rear of the head, so that either open-belt drive or gear 
speed is available. 

The square turret is mounted upon a carriage which 
is fed by a coarse-pitch screw which passes through the 
hub of a large spur gear A at the end of the bed. The 
large gear is itself driven by other gearing’ from the 


shaft extending the. full length of the bed and de- 
riving its motion from the gear mechanism at the 


in front 
of the head has four positions, giving'as many feed 


front of the head. The tumbler gear handle C 
changes. 

The screw which passes through the nut formed in 
the hub of the gear A at the end of the bed is connected 











Fie. 1. A Turret LATHE 


STANLEY 


by bevel gears with a cross-shaft on the turret slide, on 
the outer end of which is placed a crank handle D. As 
long as this handle is left free the motion of the feed 
causing the turret slide to be fed forward. When, how- 


gears merely rotates the screw and the handle without 
ever, the handle is grasped and held stationary the feed 
screw cannot revdlve, and the nut in the large driving 
gear then causes the screw to feed foward and advance 
the turret along the work. 





Fig. 2. Currine a Large GEAR WHEEL ON THE MILLER 





Fre. 3. A Sprintna OPERATION ON THE PLANER 
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Fie. 4. Bencnu CENTERING MACHINE Fie. 5. Bortna CYLINDERS IN THE LATHE 


This arrangement allows the turret to be brought up ables a regular formed cutter to be applied in the finish- 
to the work by hand by merely turning the crank handle ing process without being injured by the material. This 
and the power feed to be applied at this point by the method of handling gears of various sizes is resorted to 
operator holding the handle to prevent its turning. The quite commonly in this shop. 
instant he releases the handle the feed is again thrown 
out of operation. The turret is adapted for cross feed- ‘ 
ing as clearly shown in the engraving. One of the parts used in the diamond drill manufact- 
ured by this company is a steel quill 12 in. long with a 
bore 2 in. in diameter in which 3 splines are cut from 

The engraving Fig. 2 shows steel casting with bevel- end to end, measuring 3 in. in width by y's in. deep. 
gear teeth on one face and with a finished rim around These three shallow internal cuts are made in the man- 
which spur-gear teeth are to be cut. The work is too ner illustrated in Fig. 3, where one of the quills will be 
large to swing between the centers of the dividing head- seen at EF standing on end on the planer platen. 
and tailstock when placed directly on the table of the In operation the quill is placed as at F in a fixture 
plain miller and so two pairs of raising blocks are utilized on the table of the planer and an index disk @ is at- 
to provide sufficient swing for the gear, and the work is tached by which the quill may be set at three points, 120 
passed over the top of the cutter arbor as represented. deg. apart, the disk being locked by a pin in the fixture 

In stocking out the teeth considerable sand is en- which enters the holes drilled through the disk. The bar 
countered in the casting and so, instead of using a regu- H, carrying the splining tool, is fixed in the tool block 
lar stocking cutter, a fly tool is employed for the first on the planer head and its outer end is passed through 
operation. This fly cutter removes the metal for nearly an opening in brackets on the cast-iron fixture 7, which 
the whole depth of the space between the teeth and en- rests in one of the V’s of the planer bed. This fixture is 


A SPLINING OPERATION ON THE PLANER 


CuttTine A LARGE Spur GEAR ON THE MILLER 














Fic. 6. CHuck HoLper ror THE LATHE Fic. 7 Home-Mape Power Hacksaw 
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planed on the two lower surfaces so as to fit the V with- 
out injuring it, and its weight is sufficient to make it 
unnecessary to add a clamp. 

The outer end of the bar, where it passes through the 
opening in the head of this fixture, rests upon a flat 
spring J, and an eccentric plug and handle K above 
the bar form a means by which the latter may be forced 
down against the spring for the cutting stroke of the 
tool, the eccentric when turned back, relieving the bar 
and allowing the cutter to clear during the return stroke. 
The tool is fed down in the usual fashion by the handle 
on the tool slide of the planer, and at each stroke the 
eccentric plug is turned down to depress the outer end 
of the bar and then swung up to relieve the tool on the 
return. 

A CENTERING APPLIANCE 

The bench machine, Fig. 4, is for centering the ends 
of round stock with a scriber preparatory to using the 
center punch. The application of this device will be ob- 
vious at a glance. The stock is placed upon the roll sup- 
ports A, the scribing point B is set approximately cen- 
tral to the end of the piece and the work is rotated with 
the fingers. The end of the piece having been chalked, 
the scriber if not exactly central, traces a small circle 
on the chalked surface and is then easily readjusted to 
locate the center at once for prick punching. 

' A Cytinper Bortne FIxture 

The fixture in Fig. 5 is used on the saddle of the engine 
lathe for holding cylinders, piping or other cylindrical 
work requiring boring or facing. The brackets attached 
to the saddle are provided with suitable straps at the top 
and with screws at the sides to hold the work securely. 
The bar is run between centers. It is shown in the view as 
held during the operation of changing the work, upon a 
swiveling support, which makes it unnecessary to remove 
it from the lathe. 

A chuck holder is shown in Fig. 6 which consists of 
a C-shaped jaw B adapted to slide on the arm C and hold 
the chuck or faceplate by the rim. When not in use the 
chuck is thus suspended at the rear of the lathe and is 
easily swung around again and placed on the spindle 
when required. 

HoMr-MADE Hacksaws 

A group of hacksaws is shown in Fig. 7. These were 
constructed in this shop. They use 17-in. blades and 
have a 6-in. stroke. The pulley bracket can be slid down 
on its support to keep the belt properly tightened and 
the saw frame is operated in suitable guides so as to work 
smoothly and without vibration. 


Dimensioning Cylindrical Objects 
By H. N. 


While dimension figures and lines are a necessary part 
of a drawing, they always “litter it up” more or less, 
making the drawing less clear, and, therefore, harder to 
read. Furthermore, they detract from its general ap- 
pearance. As a rule, dimension lines and figures should 
be so placed as to obscure the drawing as little as possible, 
and clearly indicate the parts to which they refer. 

The engravings show a part of a steam-engine cylinder. 
All details are omitted except the diameters, this much 
of the cylinder being taken from an actual case. Figs. 
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1, 2 and 3 show the several common methods generally 
employed by draftsmen. Fig. 4 is dimensioned according 
to the plan suggested. - 

In Fig. 1, the several diameters are given upon angu- 
lar diameters on the end view. The objection to this 
method is that it is always hard to tell to which part of 
the drawing each concentric circle refers, without carry- 
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DIMENSIONING CYLINDRICAL OBJECTS 


ing the view across by means of a straight-edge or other 
mechanical means. This is especially true if the drawing 
is complicated. These angular diameters also detract 
from the general appearance of the drawing. - 

The diameters are all given across the axial line of the 
cylinder in Fig. 2. These dimension lines, added to the 
many other lines parallel to them, make the drawing 
less easily read. 

The method shown in Fig. 3, as far as reading the 
drawing is concerned, is no better, if as good, as the one 
in Fig. 1, arfd is superior to it only in appearance. How- 
ever, if the dimensions are put in as in Fig. 4, the draw- 
ing is almost as clear as if no dimensions were upon it, 
and there is no confusion of concentric circles. 

The writing of the abbreviation “dia.” after each 
diameter precludes any misunderstanding. Of course, 
it is understood that if one side of the-circle were cut off, 
or if the two halves were not symmetrical about the cen- 
ter line, this method would not be advised. In the case 
of intricate drawings, the partial use of diameters indi- 
cated this way would be a convenience to the draftsman as 
well as the pattern maker and machinist. 
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The Reception of Shop Visitors 
By Hi SIBLey 


The amount of recent discussion of this subject would 
indicate that it is quite a problem to handle callers to 
both their and your own satisfaction. It is a simple 
enough matter if you will use tact in discriminating upon 
whom you shall bestow effusive greetings, and upon whom 
your cold and stony stare falls. 

It would be unfortunate to send word out to a possible 
customer, waiting in the anteroom, that you were en- 
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In Some Putants Metuops Are EXPLAINED IN FULLER 
DetaIL TO Competitors THAN TO OTHER VISITORS 


tirely too busy to see him and would he please call next 
week. But it would be a still greater calamity to invite 
a plausible looking person into your private office, hand 
him one of those twenty-five cent cigars (which are found 
in any machine-tool, builder’s desk), discuss the kinks 
in the tariff for an hour and then discover that he had 
called to get a twenty-five dollar donation for a new 
church edifice. 

It often happens thus. And occasionally on a busy 
Monday when you are interrupted by a string of callers 
so often that you can’t keep your mind on any connected 
thread of thought, and your patience begins to unravel 
and you are getting irritable, you tecide that when the 
very next caller appears you are going to tell him in no 
unmistakable terms that you have absolutely no time to 
dally with him, no matter what his proposition. 

At this juncture, in walks a quiet party, not quite so 
debonair or so nattily dressed as a salesman, and who no 
doubt is looking for a job, so you glare at him and bark: 
“Well, well, what d’you want ?” when he announces meek- 
ly that he wishes to look at a 42-in. planer, or a boring 
mill, or whatever you happen to make, with a view to 
purchasing. ' 

Hence it is policy to meet all visitors cordially. If 
any are turned away with injured feelings due to an in- 
hospitable reception, they are glad to go out of their way 
to hand you a knock. And this hurts. It is surprising 
how you will form unfavorable impressions of men you 
have never even seen simply from the uncomplimentary 
remarks of traveling men who consider that they have 
been abused by those particular men. 
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Even though he never got an order from them, a sales- 
man is usually just in his appraisal of the other manu- 
facturers he calls on as long as he meets with civil treat- 
ment at their hands; but let a manufacturer or a pur- 
chasing agent offend his dignity by a needlessly insolent 
or surly reception and the salesman will naturally slide 
an extra roller under their reputations at every oppor- 
tunity. It is only human nature and you would do it 
yourself unless you are an exceptional specimen of the 
genus homo. 


Suor Visirors 


But so much for the every-day callers. As for taking 
visitors through a plant to show them methods of manu- 
facture, there seems to be no good reason why a manu- 
facturer should hesitate to do so. If they ask to be shown 
through, vou cannot gracefully refuse and it is on:y vour- 
tesy to offer to take them through if they do not ask it. 

As others have stated, if the visitor happens to be a 
competitor, whatever secrets he may learn he will no 
doubt return the equivalent of in his own ideas. And 
besides your jealously guarded methods might not apply 
effectively in his plant. And even if they did and he 
duplicated every operation in your factory, unless he has 
the originality to work out some clever stunts of his own, 
his competition won’t bother you much. 

The interchange of ideas is the greatest broadening 
factor in any business. Take for instance the automobile 
industry, which is on a remarkably high plane considering 
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Ir a Vistror Asks To Be TAKEN THROUGH YouR PLANT 
You Cannot GraceruLLy Rervse Hm 


the few years it has been in existence. If it had been 
possible for each individual manufacturer to keep his pet 
methods secret, there would be some very useless auto- 
mobiles on the market today. 

One concern might be able to turn out an exceptionally 
high-grade motor by virtue of a special process for grind- 
ing cylinders, crankshafts or valves, which process was 
divulged to no one, but since other manufacturers were 
equally tight with their ideas, this particular concern 
might fall down on the quality of its transmissions simply 
because it knew of no satisfactory way to chamfer gear 
teeth, or harden clutches. Therefore, in order to have 
one good automobile, we would be obliged to take the 
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parts of three or four machines and assemble them into 
another car. This is equally true of other lines. 

It is harder to get permission to go through some 
plants than it is to get into a ‘Turkish harem, and we 
assume from this that they are equally interesting. But 
such cases are rare. In most plants competitors are ac- 
cordec more hospitality, and methods are explained in 
greater detail to them than to casual visitors. It is in- 
deed good advertising. The precautions some manufac- 
turers take to guard their astoundingly ingenious ideas 
are little short of ludicrous. In the case of that estim- 
able lady engaged in the manufacture of cosmetics, re- 
cently brought to light by federal investigators, and who 
sold a pot of face cream for $3 which cost her 9c. to 
manufacture, such precautions might be justifiable. But 
in our case the profits do not approximate such a percent- 
age, and we should have no fear that our established 
business is going to totter and fall simply because a com- 
petitor can plane lathe beds or turn cone pulleys as cheap- 
ly as we can. 

There is a certain manufacturer of high-speed twist 
drills located not so many miles from New York and yet 
quite a little ways from San Francisco in whose plant 
visitors are welcome to nose around everywhere with the 
exception of the tempering room. But as it is necessary 
to go through this room to get to some parts of the plant 
even the most casual visitor, be he butcher or grand cpera 
star by trade, is grasped by the arm and rushed madly 
through lest he carry away with him the goose that 
lays the case-hardened eggs, though the chances are he 
wouldn’t know whether he was in the boiler room or the 
forge department. 


ENTERTAINMENT 


Entertainment, while perhaps coming under a different 
head, has its abuses, too. It is often very much overdone. 
Dealers and buyers alike enjoy being shown a great deal 
of attention, but net whfen it is carried to the verge of 
extravagance. Foreign dealers in particular complain 
that they are entertained so lavishly in this country, that 
even though they are flattered, the impression is unfavor- 
able. Of course, we simple souls of Rockford or Danbury 
or Seneca Falls cannot be blamed for enjoying all the 
pretty lights when we get to New York, because our Main 
Street and our High Street are not at all like Broadway. 
But we do not like to see our hosts, usually our repre- 
sentatives in New York, buy up the town and give it to 
us, for it might mean a call for an additional 5 per cent. 

On the other hand, our Eastern dealers do not care to 
have us spend our hard earned profits in a series of ban- 
quets at the Commercial House when they come out to see 
us, for it looks to them like an advance in prices. Be- 
sides, they would enjoy a fishing trip more for that is 
something they cannot get on Broadway. 

An instance of the impression we give foreigners when 
we entertain them occurred last year, when a South Afri- 
ean dealer was wined and dined and taken to theaters 
from New York to Milwaukee, and about the time he was 
getting pretty much worn out with it all, a friend took 
him for a three-day trip on a house-boat, where he was 
given a pair of overalls and a sweater to don, and in- 
structed to get busy and peel potatoes and help with the 


meals. 
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He welcomed this change in the usual entertainment 
routine, and shortly after he reached home he wrote that 
he might forget all about America, but would always re- 
member that house-boat. An Englishman, well known to 
all the American machine tool builders, remarked, after 
he had been put through the usual paces for two months, 
that if he only had a chance to drop into one of those neat 
little dairy lunches and get a simple meal, he wouldn’t be 
so homesick. 

8 | 
Turning Attachment for Cylinder Dome 
By A. TOWLER 


The halftone shows a lathe attachment used for ma- 
chining the dome in the cylinder for the “Dixie” engines. 
A section of one of the cylinders is shown at A. The 
machining attachment is made with a collar B fastened 
to the nose of the lathe tailstock by means of the two 
setscrews. 

The tool is made with the ring C slightly smaller than 
the bore of the cylinder. Wooden plugs D are fitted 
in the ring. The rod £ is fitted with a starwheel ¥ 
by means of which the cutter head is given its travel, 
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TURNING ATTACHMENT FOR CYLINDER DoME 


a pawl! operates the starwheel. The rod £ is fitted with 
a worm G@ which meshes with a wormwheel turning 
around on the pin H. Attached to this wheel is a single- 
point cutter 7 which is held in position by means of a 
fillister-head screw. A block J is placed to take the 
thrust of the worm G. 

In operation, the cutter is placed at right angles to 
the rod, and the tool is placed inside the cylinder until 
the cutter comes in contact with the dome of the cyl- 
inder. The collar B is fastened to the tailstock and 
the pawl brought into operation with the starwheel. 
The starwheel, turning the rod F and worm G, trans- 
mits motion to the wormwheel. This imparts the cir- 
cular cutting motion to the cutter J, by means of which 
the circular dome is finish-machined. 


The silvering of copper, brass and bronze is easily carried 
out, according to the “Brass World,” by the simple rubbing 
on of the following compound. Al that is required is to mix 
it with a little water, so as to make the compound into a 
paste, and then rub it on the brass, copper or other article by 
means of a soft cloth: Chloride of silver, 1 0oz.; cream of 
tartar, 2 oz.; common salt, 3 oz. The chloride of silver should 
be quite dry and the other two ingredients mixed with it. 
The whole mass must then be ground up in a mortar or by 
other means so that it does not have a granular appearance. 
The paste of the three ingredients thus mixed is kept in a 
dark-colored bottle, away from the light. Light decomposes it. 
To use it in silvering, take a small quantity, just enough for the 
operation to be done and moisten it with water to form a 
paste. Then rub it on the article to be silvered with a soft 
cloth. The silver produced by rubbing on this paste is not 
burnished but is rather dead, and as it is white, this fact ren- 
ders it quite suitable for dial work. The surface of work 
silvered in this manner should always be lacquered, if possible, 
as it protects the silver from both tarnishing and wear. The 
formula given is not new, but has been long known and is 
in daily use in a number of establishments. 
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LETTERS FROM PRACTICAL MEN 





Attaching Paper to Faceplate to 
Hold Thin Work 


We were ordered to finish a disk of brass accurately 
to % thick and 3 in. in diameter. The piece was 
chucked in the usual way and machined very near to 
size, but as there was no hole through it, we could not 










































































CHUCK 


A Paper LATHE 


find any tools or method that would enable us to perfect 
the work. The following method was, therefore, adopted: 

Several truing cuts were taken across the face of the 
small faceplate of the 14-in. lathe. A light circular 
groove, the diameter of the brass piece, was cut on the 
faceplate. Two clamps, A and B, were bolted to the 
plate. A piece of newspaper was dipped in clean water 
and placed carefully, without wrinkles, against the fin- 
ished surface of the faceplate. The brass piece was 
then rested on the ends. of the two clamps and pressed 
hard against the paper by means of a block and the tail 
center. This combination was allowed to remain about 
one ‘hour. 

The moisture and the pressure, acting together with 
the two smooth surfaces apparently expelled all the air. 
and in addition the paper was rusted fast to the faceplate. 
The dead center, block and clamps were removed. The 
lathe was speeded up, and a number of fine cuts were 
taken over the face and edge of the brass, as shown at 
C D. This was, of course, continued until the work 
was satisfactory. A block of wood and the sharp tap of a 
light hammer were required to remove the brass from the 
“paper chuck”. 

F. SEMMENS. 

Philadelphia, Penn. 
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A Built-Up Tap 

This process consists of making the tap of several flat 
disks, forced upon an arbor, or tap body, turned to a 
suitable diameter, the end squared off for the wrench 
and a key dovetailed in, as shown in Fig. 1. Several 
flat disks, varying in thickness from 4, to 3% in., and 
in number from 4 to 12, according to the size of the 
tap, are bored to a light driving fit to suit the tap body, 
then faced off perfectly true with the bore, and a key- 
way cut to fit the key in the tap body. They are then 
forced on the tap, after which they are turned, threaded 
and milled in the usual manner. The disks are then 
taken off the body, and all the burrs removed, after 
which the disks are hardened in oil. After removing 




















FIG.i- THE TAP DETAILS 
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FIG.2- THE TAP COMPLETE 


A Burtt-up Tap 


the scale from the faces and the bore, they are again 
pressed on the body ready for use. 

These taps were of a large diameter and fine thread 
and were found superior to the one-piece tap, as a much 
more even temper could be obtained. 

New Britain, Conn. A. Wricur. 
% 

A Tooth Rounding Maehine 


The halftone shows an old Gleason gear shaper which 
has been converted into an efficient tooth-rounding ma- 
chine by the New Process Raw Hide Co., Syracuse 
N. Y., for use in its own shops. 





A TooTH-RoOUNDING MACHIN® 
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The original indexing mechanism has been retained. 
The gear to be rounded is mounted at A on the end of the 
work arbor. It is backed up by the support B which 
assists in taking the thrust of the hollow mill C mounted 
in the head D. The hollow mill is driven through gears 
from the pulley £#, also actuating a cam which recipro- 
cates it to and from the work. Indexing takes place when 
the hollow mill is in the position shown, that is when it 
is out of engagement with the tooth. 
EK. A. Drxie. 
New York, N. Y. 
3 
Keyway Cutting Attachment for the Drilling 
Machine 


The attachment shown in the line engraving was made 
to be used on a drilling machine for cutting Woodruff 
keyways. The machine table A is fitted with a stud B 
placed in one of the table slots, and held with a nut. A 
knuckle C is made a turning fit' on the stud, the nut D 
tightening on a shoulder of the stud, allowing the 
knuckle to turn. 
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A KEYWAY-CUTTING ATTACHMENT 


It is made with a hole to suit the stock to be machined 
and is provided with a lever £, by means of which the 
stock is fed against the cutter F. The knuckle is split on 
the side where the stock fits, and by means of the 
handle @ the stock can be held in any desired position. 
The cutter is held in the chuck H and driven from the 
machine spindle. 

A. W Massecar. 

Buffalo, N. Y. 

3 
Piercing and Countersinking Punches 


It sometimes occurs in making a set of dies, that an 
operation can be saved by piercing and countersinking 
in one operation. This can be done by countersinking 
the hole in the piercing die with a center reamer of the 
angle required, as in-Fig. 1. The punch is made as in 
Fig.*3. The piercing punch, being made of drill rod, 
is easy to replaee in case of breakage, the forming part of 
the punch being made to fit the countérsink in the die. 

In some cases T have found it better to make the punch 
in one piece. At first sight. it may look as if the die 
would require grinding but I have found in practice that 
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occasional grinding is all that is necessary. Dies of 
this kind have stood up without grinding in operations 
involving several hundred thousand pieces. 
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PIERCING AND COUNTERSINKING PUNCHES 


If, as in finished goods, it is desirable to have a sharp 
corner around the edge of the countersink, this can be 
produced by turning off the flat portion of the die and 
leaving a small bead around the countersink as in Fig. 2. 
This drives the metal into the sharp corner of the punch 
and improves the appearance of the goods, but is only 
necessary on the finished goods. The height and thick- 
ness of the bead are determined by the stock. 

J. C. JONEs. 

Hamilton, Can. 

Tracing from Blueprints 

I find it necessary at times to make an assembly 
tracing, getting the necessary information in part from 
another assembly tracing and making additions accord- 
ing to the detail drawings of the apparatus. This means 
tracing as much as possible from the aforementioned 
finished assembly and scaling and drawing in pencil 
the additional parts, making a complete new assembly 
tracing with the alterations desired. 

It is necessary in most cases to make two or more 
views on the new tracing, such as sectional and outside 
views. If the sectional view be made first, it will be 
very easy to trace the outside view from the section by 
making a blueprint of the section and exposing it ex- 
tra long, then putting the print before washing (do not 
wash it, as it will shrink and be out of scale) under 
the tracing and trace from it. 

This method of using a blueprint before it is washed 
can also be used to advantage when it is necessary to 
make drawings of right and left parts, as is necessary in 
a good many cases. Proceed as follows: 

Make the tracing of the part either right or left and 
blueprint as before, except making the blueprint nega- 
tive and then trace; this will give the opposite as desired. 
This plan, if followed, will save as much as three or 
four hours of a draftsman’s time under the conditions 
stated when working up a complicated drawing. 

H. J. Moyer. 

Philadelphia, Penn. 
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DISCUSSION OF PREVIOUS QUESTION 





The Draftsman from the Technical School 


The subject of drawing in technical schools is one that 
can never be exhausted. Prof. Higbee’s article, Vol. 37, page 
971, is to the point, though it might have been strengthened 
if he had told us more definitely what he thought should be 
done about it. The difficulty which he mentioned, that of 
lack of standardized practice, is one which grows very 
naturally out of the fact that drawing is truly a world-wide 
language. 

Though every ofiice may have its own dialect, and none 
may use this language in its purity, yet all are sufficiently 
intelligible to shop men so that no great difficulty arises even 
where drawings come from all directions and distances. Of 
course, omitted dimensions and out-and-out mistakes come 
from every office to some extent, but that is beside the mark. 

Shop men are apt to look on the disagreement between 
the different draftsmen with complacence and simply say that 
if they can only get half an idea of what is wanted they can 
make it. More machinery has probably been built without 
drawings than with. Too often the justification for drawings 
lies in their being a record of what has been built. 

Seldom are machines sent out of a shop which agree 
with the drawings which were made before they were begun. 
This is so marked that it is well understood that the first 
drawings are only tentative and are issued as a basis for 
changes. Even architectural draftsmen do not wish to de- 
sign details of a building until it is under way. 


PERFECT DRAWINGS DESIRABLE 


Of course, these things are all wrong. The drawings 
should be made and made perfect before a machine is begun. 
Probably they are more nearly perfect in Europe than in 
this country. Why? Because here there are so few men 
for the better jobs that just so soon as a man is found who 
has the imagination to see how his drawings are going to 
look in the solid he is elevated from the drafting room to 
some better job. This leaves it inevitable that our drawing 
rooms shall be filled with men who are either semi-competent 
or else men who are simply stopping there on their way to 
better things. 

If this is the case, as I believe it is, then standardization 
has little to do with college drawing. The experience which 
I have had with “tech” men, both in and out of school leads 
me to feel that their greatest shortcomings lie along the 
lines of lack of imagination and lack of acquaintance with 
machinery as it is designed. 

The cures for these two ailments, I believe, are in descrip- 
tive geometry, for lack of imagination, and free-hand sketch- 
Merely teaching these two 


ing, for lack of acquaintance. 
things as “they are taught in all technical schools is not 
enough. They must be made live subjects. Prof. Church 


systematized descriptive geometry and made of it a subject 
that can be mastered by anyone with a memory. 

His imitators are numbered by the score, myself among 
the number. Some of the figures which I used looked like 
a pile of jack straws and meant as little to myself. The 
most simple practical problem surrounded by the construc- 
tion lines of this system looks like an eagle’s nest. Why 
cannot we get up a rational system of “descript” that will 
look like something and appeal to the natural imagination? 

As for free-hand drawing, if we can only throw away all 
the plaster casts and half the junk that abounds as models, 
and substitute for them samples of the best of modern ma- 
chine details, how much better off our students would be! 
Imagine a drawing room in which might be found even 
wooden patterns of really well designed handwheels, brackets, 
levers, gear arms, machine legs and pedestals. Could a young 
man who had a few hours a week for a year drawing such 
things free hand, fail to acquire their proportions, and can 
a young man draw the scrap that usually adorns the shelves 
of such rooms and get any other than his present ideas of 
proportion? 

If these two things could only be attended to we would 
be in a position to attack some of the problems which Prof. 
Higbee mentions, but until these young men come from col- 
lege with better ideas along these lines it matters little 
whether the execution is good or bad. 


Worcester, Mass. ENTROPY. 


Should Drawings Be Made to Scale? 


In reply to the article under the above title by C. E. 
Thompson, Vol. 37, page 907, I should say decidedly, that they 
should; at least in drawings of new models of machines, and 
especially in the layout of machines and jigs. 

The designer’s eye for proportions of machine parts is 
much superior to his unassisted intellect. Many, perhaps 
most, of the members of a machine are better determined as 
to size and shape by their appearance to the eye than 
by calculation. The difficulty and cost of manufacture are 
also more easily judged when the real shape and proportion 
can be seen at a glance. 

The sizes of the main elements of a machine must, of 
course, be determined by calculation; but in designing new 
machinery many factors other than strength must be kept in 
mind. Vibration of thin members and the difficulty of ma- 
chining them will be apparent when the actual slimness is 
seen in the drawing. 

If layouts are not to scale it will often be found that dif- 
ferent mechanisms on the machine will “interfere”; parts will 
have to be cut away to go in, and perhaps some of the de- 
tails altered. Parts of machines lying at an angle must be 
laboriously calculated, although the angle may not require 
to be accurate to one or two degrees, and the calculation 
coming down to minutes is given as such on the drawing, 
with the result that much time is wasted in the shop ma- 
chining that part to the exact angle. 

Making the drawings to scale is a paying investment if 
they are not thoroughly checked by other men. I always 
check my own drawings with a fraction computer first and 
by scaling afterward, and have discovered many errors with 
the scale. Even in freehand sketches for preliminary ex- 
perimental work I find that it pays to make them approxi- 
mately to scale. 

In this connection I find it valuable to finish my dimen- 
sions with the conventional ” (inch) sign. The omission of 
this sign on dimensions then acts like the ? (query) sign. If 
I am called away from the drawing board while dimensioning 
and have left any incomplete the lack of the ” sign to some 
figures calls attention to the fact. If a large fraction has 
been omitted, scaling the part will show that fact and an 
inquiry is made as to the correct size. 

Brooklyn, N. Y. F. 
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Technical Education 


“Entropy” and his nephew, in Vol. 37, pages 741 and 909, 
seem to possess somewhat of a family spirit in spite of their 
“strained” relations. 

The question of a technical education is surely broad 
enough for any number of different views. I think that it 
is something like a melon vine that we planted near a 
neighbor’s high board fence. Somehow one of the creepers 
went through a knot hole and grew a mighty big melon on 
the other side of the fence. We wanted that melon but 
couldn’t pull it through a two-inch hole and couldn’t climb 
the fence because our neighbor might think we were stealing, 
so we picked our crop on this side and were happy. 

Most of us are on the experience side of the fence. We 
can grow “melons” on this side, cut them and reap the bene- 
fits. Somehow though, some narrow-minded persons have 
built a fence around some subjects and a part (not by any 
means the whole) of our education lies on the other side of 
the fence. 

After the melons this side are picked (our experience 
ripens them), we look around and see t’other one. We 
can’t get “tech” by guessing, etc., and if we climb over to 
the college side of the fence we are likely to get caught 
with a lot of knowledge that we can’t use and that never 
was intended for anyone but the “Prof.” Results justify this 
view. 

A young man working in the shops came to me recently 
and said: / 

“I’m going to college this Fall. 

“Where?” I asked him. 

“Oh, I guess to That's the nearest.” 

“What are you going to take up?” 


What shall T prepare on?” 
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“Civil engineering, I guess. I don’t like the shop and I 
like to be outdoors.” 

You see he is trying to pull his melon through the knot- 
*hole. He is just guessing his future. Do you think a tech- 
nical education will work wonders with him? Maybe, but I 
think he will quit after he is introduced. Besides, he needs 
to learn how to grow and pick melons on the experience side 
first. 

Another little illustration with a point: 

A certain well known man who has for some years con- 
structed bridges and aqueducts in this country and others was 
in one of our large cities recently to keep an appointment 
with a friend. He has worked all the way without the bless- 
ing (?) of a technical education and its titles. 

The appointment was in the reading room of one of the 
engineering clubs. While waiting, a young man came up 
and engaged him in conversation. After a little, the talk 
turned toward technical colleges, and the youngster waxed 
very enthusiastic about the advantage of this brand of edu- 
cation, via college, and told of the wonderful things it had 
done for him and of what he had accomplished in the en- 
gineering field, and the folly of anyone attempting to work 
without “math” and “descript” and then some. Finally he 
said to our friend: 

“Say, old man, you’re from Blank College (mentioning the 
name of one of our prominent “Kindergartens’”’), class of 
Naughty Blank, aren't you?” Our friend shook his head. 

“Naught Two, then.” 

“No” replied our friend, “and the fact is, youngster, that 
I'm in a class by itself without the axioms and fixings that 
you speak of and yet I’ve got twenty-five of your kind work- 
ing under me now.” 

In the silence which followed the friend of the appoint- 
ment came up, and the gentlemen politely excused them- 
selves, leaving a thoughtful young man in their wake. 

I am not trying to make light of a “tech” education, be- 
lieving that it is fine in the place for which it was designed, 
but very few know that place, and still fewer Know it after 
they find it. 

There are still two sides to a question, as “Entropy” sug- 
gests. The right idea is to find your side of the fence and 
grow up. If you must have the “tech” to help you make 
good, why get it. Your experience may be broadened and 
maybe yeu can get what you need without collecting all the 
rubbish that goes with it, the kind of material that experi- 
ence sweeps out of your head the first housecleaning time. 
And if you cannot get the “tech,” why just expand this side 
of the fence and make good anyway. 


New Britain, Conn. Ss. T. BREAM. 
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The Labor Purchasing Agent 


Regarding the editorial in Vol. 37, page 914, concerning the 
labor-purchasing agent, the value of such an executive depends 
almost entirely upon his ability to judge human nature. He 
should possess some technical education as well as experi- 
ence along labor lines. 

No matter how good a judge of human nature a man may 
be, there are some qualities or defects that escape notice on 
a first acquaintance. And if that judge happens to be an 
employment agent he generally decides in favor of, or 
against, the job-seeking individual at the first meeting. 

If his decision is good it is fortunate for the shop. If 
the laborer hired measures up to the shop standards he may 
be retained; if not, he may be let out, or, a place for which 
he is better suited found for him in the shop. 


SUPERFICIAL IMPRESSIONS 


But how about the man who is turned away with the 
“nothing doing” tag attached to him? How is the employ- 
ment agent to know at first sight whether or not a man is 
properly fitted for the place he seeks merely by his first im- 
pression of the man, unless he himself has had some experi- 
ence in that or similar work and knows what an ordinary 
man is capable of learning or performing? 

To possess the qualities which would best fit one for such 
a responsible position as labor agent, one need not be gray- 
haired. He should, however, be considerably more than a 
boy. And yet where a shop or factory boasts of such an 
executive one is quite apt to find him an officious young clerk. 

T have in mind a fairly large factory employing several 
thousand men, whose employment agent is a young man, 
nontechnical, I believe. That youngster is about the most 
disliked individual in the shop. Why? Because he is prac- 
tically monarch of all he employs, and instead of picking 
out what is good fn a laborer he goes out of his way to “get 
the roods” on a man and deprive him of employment. 
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SEVERAL AGENTS ADVISABLE 


Why not several labor agents acting together? Where 
one man is quite apt to err or play the tyrant his actions 
could be tempered by the opinions of his fellow agents. 
Surely three men, say, could better look after the interests 
of several thousand men and do justice to such responsible 
work than could one. They could act as a pardon board, as 
it were, to determine the justice or injustice of complaints 
made against laborers by their foremen or others. 

This committee could also be empowered to employ for 
a short time all men seeking employment, retaining those 
who make good and letting the others go, pointing out to the 
latter their weak points that they may know better for what 
they are fitted. This method might mean a trifling extra 
expense, but it would pay for itself by admitting the best men 
to the factory. 


Moline, Ill. JAMES NEWCOMB. 
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Fixtures for Measuring Tapers 


Regarding Mr. Schmidt’s article on measuring tapers, Vol. 
37, page 947, I would ask why he is so insistent upon an angle 
of 140 deg. for his V-block? It seems to me that, regardless 
of the angle of block, each ball would slip into a point in 
the gage previously occupied by a plane at right angles to 
the axis of the plug, having the same diameter as the largest 
plane through the ball. 

12 (B — C) 
B+C’ 
a= 3 
rect, would depend upon the proposition that any cone, or 
frustum, would lie in a 140-deg. V-trough, and make a con- 


In fact, his equation, taper per foot = if cor- 


tinuous, straight-line contact with each face. This being 
true, I cannot see why a V with any other angle would not 
hold any cone. 

Erie, Penn. PORTER STAFFORD. 


[We have referred this matter to Mr. Schmidt, and in his 
reply he states that though any angle could be used, if the 
angle be too small it ts difficult to use micrometers, and if 
the angle be too large it would not hold the ball conveniently. 
The angle of 140 deg. has been found the most advantageous. 
—Editor.] 
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The Round Belt on the Engine Lathe 


The contribution of Mr. Sterling under the above heading, 
Vol. 37, page 698, has prompted me to give my experience along 
somewhat similar lines. 

For a long time I was continualy replacing the small 
spindles of the pumps attached to the various machine tools 
for suplying lubricant to the cuting tools. 

These spindles were carried on one bearing and stuffing 
box combined, with a small pulley (usually for a l-in. flat 
belt) on the end of the spindle. 

I found that if the gland was compressed enough to pre- 
vent leakage along the spindle a very tight belt was re- 
quired, and in the end I blamed this for the excessive wear 
on the spindles. As an experiment I had grooved pulleys 
to take a %-in. round belt, fitted to a particulagly trouble- 
some case, namely, the wet tool grinder in the toolroom, in 
which the water pasing through the pump soon becomes 
loaded with grit. 

This improvement has already outlasted three spindles 
with the flat-belt type of pulley without showing signs of 
wear, and I have since applied the round belt to all trouble- 
some pumps, thus eliminating the trouble. It is not neces- 
sary for me to explain this, as Mr. Sterling's arguments cover 
the whole ground. 


Belfast, Ireland. F. P. TERRY. 


33 


Work on the erection of the lock gates of the Panama 
Canal is progressing at a rate far greater than anticipated. 
There are 92 leaves to the 46 gates on all of the canal locks, 
and work is advancing on 70 of these. At first it was be- 
lieved that the erecting would present the greatest obstacle 
to completion on contract time, but this has been overcome, 
and the erecting is now going on satisfactorily. Then the 
reaming of rivet holes and the driving of the 5,750,000 rivets 
required were looked upon as the greatest obstacle, but this 
also has been practically overcome. Now the real crux of 
the situation lies in the finishing of the gates, that is the 
swinging into place, planing of the edges so that the leaves 
will fit watertight, and similar work. The gate contractors 
now have a force of over three thousand men at work. over 
four hundred of whom are white, and skilled mechanics. 


January 2, 1913 





AMERICAN MACHINIST 33 


The Permanence of Workmen’s Training” 


By H. 


SYNOPSIS—Emphasis is laid upon the need of training 
workmen under industrial management. Results are 
given showing that this training ts permanent if properly 
done. 

os 

The difficulty of making a satisfactory report on the 
“Present State of the Art of Industrial Management” 
can be thoroughly understood only by those engaged in 
the installation of the new methods. Your committee has 
caught fully the present spirit of the movement now in 
progress, and paragraphs 45 to 58 of its report seem to 
me to be an excelient resumé of the subject. In paragraph 
21, however, we find the following statement: 

Another tendency, less pronounced in character, has as its 
object the improvement of the personal relations between 
employee and employee, and between employee and employer. 

This tendency which is described as being less pro- 
nounced, I believe to be the most important part of the 
whole subject, for until proper relations are established 
between employer and employee, no system of manage- 
ment or training can be permanently successful. 

When the methods described by your committee were 
first presented, many people got the idea that they were 
simply new schgmes for exploiting the employee for the 
benefit of the employer. However false this impression 
may have been, it was undoubtedly widespread, and 
formed a serious obstacle to their introduction. How 
deeply rooted this idea was in the public mind can best 





*Excerpt of discussion before the American Society of 
Mechanical Engineers on report on the “Present State of the 
Art of Industrial Management.” 
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be appreciated by reading the discussions of my paper 
on “The Training of Workmen” presented before the 
society in December, 1908. 

Since that time the prominent writers on the subject 
of management have emphasized the necessity of establish- 
ing proper relations between employer and employee, 
realizing that no scheme that does not recognize this as 
an integral part can be permanent. Unfortunately this 
has not yet been acknowledged by everybody to be a fact. 
Many people value these methods only as new ways of 
controlling workmen for their exclusive benefit, and be- 
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come interested in them only in times of trouble. Finan- 
ciers seem particularly prone to take this view. 

I turn again to paragraph 21, concerning the rela- 
tions between employer and employee. Any scheme for 
the training of workmen, or promoting the “transference 
of skill” if you prefer that term, must, to be ultimately 
successful, carry with it a guarantee on the part of the 
management that the employee shall get his share of the 
product of his increased efficiency or skill. 

Increasing the efficiency of a workman thus differs rad- 
ically from increasing that of a machine, which claims 
no share of the results. If, however, the attempt to in- 
crease the efficiency of the workman is made in such a 
manner as to lead the employer and employlee to feel 
that he is getting what he should from their mutual ef- 
forts, the promotion of efficiency is sure to follow, and 
we have a working basis on which to attempt the so- 
lution of some of our industrial problems. 


IMPORTANCE OF TRAINING WORKMEN 


The implication in the report of your committee that 
the development of methods and the training of work- 
men are functions of the management, has to my mind 
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Fig. 3. WAGES AND PropucTion D1aGRAM ON AUTOMATIC 
SCREW-MACHINE WORK 


not been sufficiently emphasized. The piece-work sys- 
tem as usually operated, and most of the premium and 
bonus systems in general use, do not recognize training 
as a function of management, and may be classed as 
“Individual effort systems.” 

They have undoubtedly accomplished some results 
in the past, but we have now reached the stage in our 
complicated industries where more than individual ef- 
fort is required. Individual effort may be so hampered 
by environment as to make progress impossible, and to 
cause the workman to become so discouraged as to give 
up whatever effort he may be making. ; 

On the other hand, if the management determines 
that a certain degree of efficiency is attainable, accepts 
the responsibility of training workmen up to the point 
necessary to obtain that efficiency, and provides means 
for doing so, we have an entirely different condition. 

The charts will give some idea as to what can be 
accomplished if this responsibility is accepted and prop- 
erly carried out. Before discussing these charts, how- 
ever, I wish to emphasize the fact that this view of the 
subject is so opposed.to that held by most managers, 
superintendents and foremen that it is with great diffi- 
culty that we can get, them to accept it, and the time 
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needed to bring them round to this viewpoint is far 
greater than most people realize. 

There are many reasons for this, and the fact that a 
man does not instantly accept a new proposition, which 
is to his mind revolutionary, should not for one minute 
be held up against him, for a strong man who has been 
successful in following one line of action, justly regards 
an entirely different line as being inferior to the one 
which has brought him his success. 

To illustrate this fact I may say that some of my 
best friends are those who opposed me most strongly 
at first. Time, therefore, is a most important factor in 
carrying out this work, and I therefore commend to your 
special attention paragraph 48 of the report of your 
committee, which emphasizes this point. 

The charts show a daily record of bonus workers, and 
are selected from a large number of similar charts, rep- 
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Fig. 5. WAGES AND Propuction D1aGRaAM ON SMALL 
MISCELLANEOUS MACHINE-SHOP WORK 


resenting hundreds of workers. The main vertical lines 
divide the chart into weeks, the fainter lines into days. 

A blank oblong on any day indicates that she worker 
earned his bonus on that day; a solid oblong that he 
failed to earn a bonus; a cross, that he was on day work, 
and a circle that he was absent. 


PERMANENCE OF THIS TRAINING 


The chart, Fig. 1, is from page 166, “Wages and 
Profits.” I wish to call your attention to the fact that the 
date of this chart is 1909. The work was begun some 
time in the fall of 1908. In January, 1912, the codni- 
tions were as follows: 

Three of these girls were still working on the same 
job, on bonus. One of these three had in the meantime 
left for a few weeks, but came back again. One girl 
had been promoted to a better job. One girl had been 
transferred to other work and had subsequently left. 
The sixth girl was working in January, but left before 
the end of the month. 

One of the obstacles, which by the way we nearly 
always encounter, was that certain people in authority 
having once expressed themselves as not approving of 
these methods, felt it their duty to oppose their intro- 
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duction to as great an extent as possible and use all possi- 
ble arguments against the work. 

Their original arguments having failed. the argu- 
ment that we were overworking the girls was advanced 
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and they insisted on being allowed to put on piecework 
some of this work which was in another building, and 
which had not yet been put on the task and bonus sys- 
tem. Accordingly, on June 19, their piecework was 
started. 

On July 11, the date of this report, 19 out of a total 
of 53 girls in this building had left. In other words, 
almost one-third of the girls who were put on piece- 
work according to the request of the man who had their 
interests most at heart, eft in three weeks. In the case 
of our bonus workers, approximately one-eighth of the 
girls left in 15 weeks. 

In 1904 I put this system into a shop making pack- 
ing boxes. A few weeks ago I got word that it was run- 
ning substantially as it was started and that nearly 
all of the original bonus workers originally employed were 
still there. 

Fig. 2 represents girls making sheets and pillow 
cases. The work of starting the task and bonus was 
done by a man who had been connected with me, but 
who was doing this on his own responsibility. I was 
not personally in touch with this work when it was done. 
First, I wish to call your attention to the fact that the 
factory was shut down on a number of days—Nov. 28 
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(evidently Thanksgiving Day) and then on Christmas 
and on all Wednesdays and Saturdays for the next two 
weeks, . 

You will note that the work started off very well, 
but the rush to get people on bonus on Nov. 30 evidently 
upset things, for immediately we find a number of work- 
ers back on daywork. This was probably due to the 
inability of the task setter to set tasks on new work fast 
enough. 

You will note just before Christmas week the same 
conditions obtained, and after Christmas there was not 
enough work to keep the factory running full. However, 
by the middle of January those that had bonus work 
were beginning to earn their bonus pretty regularly, 
and by Feb. 10 the number of workers was just about 
large enough so that each could be supplied with a full 
amount of work. From that time on the work went 
smoothly. 

I am exhibiting this diagram to show you how easy 
it is to get into trouble by putting people on bonus work 
too fast. The management has its part to play in 
supplying work and teaching workers, and it is perfectly 
evident in this chart that the trouble was not with the 
workers but with the lack of proper balance in the man- 
aging department. 

This, however, it not at all surprising, for when the 
man responsible for the output discovers the advantages 
he can obtain by the task and bonus system he invari- 
ably insists on putting as many people on bonus as 
possible, with the result that he finds he cannot supply 
all the workers properly and that numbers of them 
have to be put back on day work. 

You will ask why the task setter does not explain this 
to the superintendent and make it clear that that is 
the wrong way to do. I can only say that no amount of 
explanation on my part, or that of my representatives, 
seems to have much effect, and we have about come to 
the conclusion that the best way is to let them make 
their mistakes and find out; then the question is settled 
once and for all time. 


A Frew 


Fig. 3 represents a similar condition for work on 
small automatic screw machines. In this case the faint 
line represents the task. The heavy line represents the 
amount of work done. The heavy dashed line represents 
the wages now being received. The faint dashed line 
represents the new wage cost. 

In this particular case the shop was very weH run 
before we undertook to study the work, and the work- 
men were getting very good wages. You will note that 
the increase in production is not quite so high as in the 
former chart, nor is the increase in wages quite so great. 

Fig. + shows a similar condition for large automatic 
machines. Fig. 5 represents the same change for mis- 
cellaneous machine work in a plant manufacturing a 
small article in quantities. 

Comparing all of these diagrams you will note that 
there is a very striking similarity, whether we are doing 
handwork in a mill or automatic lathe work in a ma- 
chine shop. If the management assumes its share of 
the responsibility in preparing the work, seeing that the 
machines are in proper condition, and training the work- 
men, it can get from two to three times as much work 
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done as is usually done; pay 20 to 50 per cent. increase 
in wages, and still save about 40 per cent. in wage cost. 

Of course, you realize that this increase in output 
brings down the overhead expense on every unit of 
product so that the decrease in wage cost is not the only 
important item, indeed it is not even the most important ; 
for, inasmuch as the product is increased in all cases 
to a greater extent than the wages, the overhead ex- 
pense comes down in a greater proportion than the wage 
cost. 


Rates ARE Never Cut 

Fig. 5 shows at once the discrepancy between the 
task set and the amount of work performed in certain 
cases, showing that the workman did a great deal more 
than it was expected. he would do. You ask, naturally, 
how we could overcome this difficulty, for many people 
feel at once that a serious mistake has been made and 
that the tasks should be increased or the rates reduced. 

In reply to this I have to say that these tasks were 
set by a task setter who had not had sufficient experience 
and that he has much improved since the setting of these 
tasks. We, however, do not consider that because -he 
has made an error that it is necessary for us to change 
the rates. As a matter of fact, we rather prefer that 
there should be a few easy tasks so that the workmen 
may have a practical demonstration of the fact that we 
are not going to cut rates and that they need have no 
fear whatever in doing all the work they can and earning 
all the money possible. 

After viewing these charts there will be some com- 
ments that these shops must certainly have been run 
very badly before. As a matter of fact, that is not. so. 
While some of them were perhaps not in the class of 
well run shops, others were not only in this class, but 
high up in the class, 

Before the introduction of these methods the results 
that were achieved were due to the effort the workman 
put into his work, with practically but little direct as- 
sistance from those over him. After the methods were 
installed he was taught the best way of doing the work 
that we could devise, offered a reward for accomplishing 
the desired results in the manner in which he had been 
taught; and the conditions under which he was working 
were so modified that these results could be accomplished 
if the worker had been properly trained. In other words 
these results were not produced by the workman alone 
and unaided. He had the thorough codperation of a 
strong Management. 

Another criticism is that this applies to what might be 
called direct labor and that no account is taken of indi- 
rect labor, such as transportation, clerical work, ete. In 
reply to this criticism I have to say that we find as a rule 
that there has been even less attention given to the proper 
study and planning of indirect labor and that the chance 
for improvement in that line is quite as great, if not 
greater than in the line of direct labor. 

oo 
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Industrial Education in the Shop 
By JAMes Howarp 

Part-time schools for young boys are in vogue in many 

places and are doing much good; but they do not benefit 

the older boys and the men whose age prohibits their ad- 
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mission to these schools. It is suggested that the spare 
time during the noon hour be employed for the instruc- 
tion of these workmen. 

A great many factories now have dining rooms in which 
the men eat their lunches. As a general rule the men 
are through in 20 or 30 minutes; this leaves a good half 
hour before the afternoon work begins, during which time 
they either play cards, talk or read. 

In the practical operation of the proposed scheme to 
employ this spare time for educational purposes, the list 
of subjects might be prepared embracing algebra, geom- 
etry, trigonometry, elementary mechanics, reading of 
blueprints, ete., this list to be posted in a conspicuous 
place with the request that those interested hand in their 
names with the subject or subjects in which instruction is 
desired. The names would help in the formation of classes 
and the development of a suitable curriculum. Instruct- 
ors for these classes could be recruited from the various 
departments, as all shops have men both able and willing 
to do this work. 

There are many men studying along these lines in 
evening schools; a good many more would like similar in- 
struction, but feel that they do not have the time to spare 
for the purpose. The plan outlined should prove quite 
successful as it utilizes time that is practically lost under 
existing conditions. 
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Arthur Appleton has been appointed New York represen- 
tative of the Toledo Bridge & Crane Co., Toledo, Ohio, with 
headquarters at 52 Broadway, succeeding H. C. Drullard, 
resigned. 

H..F. Biggam, until recently superintendent of the Pierce 
Cycle Co., Buffalo, N. Y., resigned in ‘order to accept the 
position of general manager of the F. A. Brownell Motor Co., 
Rochester, N. Y. 

A. P. Waterman, for a number of years superintendent of 
the phonograph department of the Edison Phonograph Works, 
has been appointed general superintendent to succeed Peter 
Weber, resigned. 

Roy D. Hunter has resigned as general sales manager of 
the Sullivan Machinery Co., Chicago, Ill., and will be suc- 
ceeded by Howard T. Walsh, who has been the European 
agent for this company. 

W. V. Houck, for 10 years in charge of the tool and screw 
departments of the Garvin Machine Co., New York City, has 
been appointed chief tool designer with the King Sewing 
Machine Co,, Buffalo, N. Y. 

L. H. Mesker, manager, St. Louis branch of Manning, 
Maxwell & Moore, Inc., has resigned his position and will 
be connected in a similar capacity with the Ferro Machine & 
Foundry Co., Cleveland, Ohio, after Jan. 1. 

Alfred Reeves, vice-president and general manager of the 
United States Motor Co., has been elected to a similar position 
in the Hartford Suspension Co., Jersey City, N. J., and will 
assume his new duties about the first of the year. 

Peter Weber, for 28 years associated with the Edison 
works in West Orange, N. J., and for the past 15 years gen- 
eral superintendent of the phonograph works, resigned on 
the first of January in order to assume financial control 
and active charge of the Sloan & Chace Mfg. Co., Newark, N. J. 

R. T. Hodgkins, for several years manager of the chain- 
block department, Yale & Towne Manufacturing Co., has 
resigned in order to become associated with the Studebaker 
Corporation. Mr. Hodgkins will be succeeded by Charles W. 
Beaver, who has been for many years connected with that 
department. 

3% 

In appreciation of the loyalty and efficient codperation of 
their employees in making the past year a successful one, the 
Union Twist Drill Co. and the L. 8. Starrett Co., Athol, Mass., 
at recent directors’ meetings, voted as a Christmas present 
to every employee, 2 per cent. of their annual pay. 
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EDITORIALS 


Efficiency of Differential Mechanisms 


Differential mechanisms are seldom successful because 
of a feature that is commonly overlooked. This feature 
was first pointed out by Geo. B. Grant, (AMERICAN 
Macuinist, Sept. 10, 1895). Mr. Grant discussed dif- 
ferential gearing only, but the cause of failure of such 
gearing appears to be general and to operate against the 
success of most applications of the differential prin- 
ciple. 

The cause of failure of differential gears as pointed out 
by Mr. Grant is that the teeth operate under a com- 
bination of the heavy pressure of the driven gear and 
the high speed of the driving gear, this combination 
leading to destructive wear and to such low efficiency 
that the mechanical advantage for which differential 
mechanisms are usually designed is not realized. 

If the reader will reflect a moment he will see that 
this combination of heavy pressure and high speed is 
common to all differential mechanisms, of which about the 
only successful example is the differential pulley block. 
The exception of this construction to the general law is 
apparently due to the fact that the bearings, subject to 
the combined heavy load and high speed, are of a type 
which permits them to be made large enough for the 
service. 


oe 
oe 


Broaching 

Just what machine work may be classed as broaching 
and what may not, is, like so many other mechanical 
questions, not so easy to answer as it looks. It is com- 
mon shop practice to class many shop jobs worked out 
with a single-point tool as broaching, whether the work is 
done on a shaper, punch press, keyseater, mandrel press 
or some other machine or device. However, no one ven- 
tures to call -the work of a slotter broaching. 

What then are the boundaries .within which work 
may properly be classed as broached work? Everyone 
admits without argument, that holes finished to certain 
sizes or shapes by the use of tools having a number of 
teeth of increasing size is broaching, no matter whether 
the tools are pushed or pulled through. 

Again, it is evident that a hole finished to size at one 
pass, by means of a single-point tool forced through by 
any means whatever, whether by the ram of a shaper, a 
punch press, a mandrel press or a hammer, is not broach- 
ing. It is either punching or drifting. Neither can the 
working out of a hole or recess, in a number of cuts, by 
means of a single-point tool held in a shaper, punch press 
or other machine, be called broaching. It is slotting. 

A case that is not so clear, perhaps, is the work of a 
keyseater using a multiple-tooth cutter. Where the key- 
seat is finished at one pass with a tool having a num- 
ber of teeth of increasing size, it is broaching. If it 
requires several passes to finish the keyseat with this kind 
of tool, it is still broaching, as the. successive cuts simply 
take the place of the passage of several broaches of in- 


creasing size. However, if the tool has a number of teeth, 
and all are the same cutting length or size, and it is not 
backed by a taper strip to give the effect of increasing 
tooth sizes, it is a saw and not a broach. It might be 
well to state here, that the common file is also in the saw 
class. 

Sometimes in cutting slots or certain shapes to a 
shoulder, it is impossible to use a single broach with a 
number of teeth, and it becomes necessary to employ 
several tools carried in a turret or otherwise, each suc- 
cessive cutter having the proper shape and the correct 
increase in size, to produce finally the finished hole. This 
also is broaching, as the different cutters represent the 
successive teeth of a single broach, which would be em- 
ployed did net the shoulder prevent. 

Almost innumerable examples might be cited, but 
these are sufficient, and taking the various factors into 
consideration, the following definition seems to cover the 
case: Broaching is the working out of holes or slots, or 
the machining of surfaces, by tools having a number of 


‘ successive cutting teeth of increasing size, no matter 


whether these teeth are arranged singly or in multiple. 
= : 
Where Does Responsibility End? 

The lease and royalty system for marketing machines 
has a firm grip in some industries. The greatest example 
is in shoe making, where most of the machines are owned 
by a single machine-building company and leased to the 
shoe manufacturers. There have been some slight at- 
tempts to introduce this system in exploiting special ma- 
chine tools, but thus far these efforts seem to have been 
uniformly unsuccessful. 

This condition was recently deplored by the manager 
of a large machine-tool-building firm. His reason and 
We. sell many of our 
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argument are substantially these : 
machines on a guarantee of production. These guarantees 
we are able to meet; our machines prove satisactory and 
are paid for. But in the greater number of cases, if we 
investigate the use of a machine after a few months we 
find it turning out good work but a less quantity than we 
know it is capable of producing. Our supervision cannot 
be close enough to insure maximum production on all 
kinds of work, and we have no hold of the user to compel 
him to use the machine most effectively. 

Some of the members of our selling organization argue 
that this condition is advantageous, for if the user of a 
machine produces less than it is capable of, he will sooner 
buy a second machine. If he is satisfied with his out- 
put, the salesman says, our position should be to “let 
well enough alone.” But to my mind there is a more 
fundamental reason that should govern such cases. 

If one of our machines is not producing to its maxi- 
mum capacity there is less product being turned out and 
the cost of that product is being increased over the pos- 
sible minimum; that is, production at large is suffering, 
the cost of product is higher than it should be, all of the 
possible advantages in production are not being utilized, 
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and, finally, the accumulated burden reaches the buying 
public. 

If it were possible for us to lease our machines under 
‘restrictions which would give us the power to insist on 
their being used to their maximum capacity and with 
the greatest effectiveness, we could be sure that we had 
done everything.in our power to lessen the cost of the 
product for which our machines are adapted. 

This raises the question of final responsibility or the 
limit of responsibility. How far should a machine builder 
go in making sure that his machines are operated to 
the maximum capacity after they are sold? The usual 
answer will be the one put into the mouth of the sales- 
man by the manager whom we have quoted. If the ma- 
chine is sold, if it reaches its guarantees, if it is satis- 
factory, the incident should be considered closed as far 
as the machine builder is concerned. This is an easy 
argument and will satisfy many. 

But the other idea grips. To the manufacturer who 
feels the pressure of civic responsibility, who takes a 
keen interest in economic conditions around him, the 
thought must come, what can.I do to make the machines 
that I sell produce their utmost? If I can find the an- 
swer to this question I am surely taking a course that 
will benefit all of the users of my machine, probably the 
public at large, and unquestionably myself and my busi- 
hess. 

We are not attempting to answer this question for 
any particular circumstances or even for a hypothetical 
case. But we do believe there is an element of sense and 
justice in it. The wise machine builder is the one who 
takes such an interest in his product that he uses reason- 
able means to insure the successful running of his ma- 
chines in the shops of his customers. We believe that 
Some instances have 
We 


such a course is sound business. 
come to the surface which incline in this direction. 
trust that more will show themselves. 

oo 
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Independent Control of Industrial Schools 


At present there is a merry war in Illinois over the 
question of whether industrial education shall be placed 
under a separate organization from the public-school sys- 
tem or be a part of that system. 

We cannot but believe that while the general principles 
of all education must be the same, there is so great a dif- 
ference in details that the two organizations are not likely 
to mix well. Trade education is as yet new, unorganized 
and unsystematized. Where is it most likely to be or- 
ganized and systematized? As an adjunct or as a unit? 
We can see little or no future for industrial education un- 
less it is handled carefully but forcefully by men who 
know the industries. Such men are not often found on 
public-school boards, because such boards are usually 
political in their makeup. 

There appears to be little objection raised to the prin- 
ciple that the actual teaching of industrial subjects 
should be under teachers skilled in the trades taught. But 
the question comes as to where the division should be 
made. Should there be separate principals for industrial 
schools or should industrial classes be branches of high 
schools? Should there be separate school superintend- 
ents for industrial education, school boards, state boards ? 
Our belief is that, ultimately, the status of industrial ed- 
ucation may become so fixed that such classes may be 


. 


MACHINIST 








Vol. 38, No. 1 


held under high-school..principals if properly supervised 
by experts. But at present we do not consider the fea- 
sibility of true public trade instruction sufficiently proved 
to risk anything but a separate organization from top to 
bottom. In such places as it has been grafted upon the 
public-school system it has been thankful to get what was 
left over as to housing, equipment, teachers and pupils, 
after the old-line schools have had their choice. 

We appeal to public pride, and industrial pride es- 
pecially, to give industrial education a chance to live ; we 
appeal to manufacturers to give their time to serve on 
boards for these schools and make a success. 

3 


Dimensions 


In the response made by Prof. Sweet to the congratula- 
tions showered upon him at the A. 8. M. E. diner given 
in honor of his eightieth birthday, he related the follow- 
ing incident: 

A certain man approached him with the design for a 
machine and spent considerable time in elaborately ex- 
plaining all of its details, features and advantages. Prof. 
Sweet listened patiently, and finally, when the enthu- 
siastic inventor asked for his opinion, remarked that he 
considered it “an excellent design of something that 
ought not to be made.” 

This same thought can be applied with truth to many 
dimensions found on shop drawings. They are excellent 
dimensions for places that ought never to be dimensioned. 

A communication recently received at this office will 
illustrate the point. The writer showed a disk which was 
deeply countersunk at a slight angle, this countersink 
reaching down to a series of recesses near the bottom of 
the opening. The depths and diameters were all given 
except the outer diameter of the countersink where it 
met the face. Furthermore, the angle was given in de- 
grees. The contributor went to the trouble of first de- 
riving a formula to find the outer diameter of this 
countersink and then computed the diameter in inches 
and thousandths. 

The presumption is that this was to be a lathe or bor- 
ing-mill job, and the natural method of production would 
be something like this: First, face the disk to thick- 
ness, then bore the deepest recess to the given depth and 
diameter. Then bore the second recess to its proper depth 
and diameter and set over the compound rest on boring 
bar to the angle indicated, and turn the countersink. 
If all of this is accurately done the piece would be right 
according to the dimensions on the drawing, without any 
reference whatever to the outside diameter, which was so 
laboriously computed, and could not be used. 

Anyone who has handled machine-shop drawings has 
come across numberless cases of unnecessary dimensions. 
Such dimensions are either a practical duplicate of 
others, or else they are put between surfaces or on parts 
which cannot be easily reached for the purpose of meas- 
urement by any of the common shop methods. They 
are put on because the designer fails to think clearly, 
because he is unacquainted with shop ways and 
the use of everyday measuring tools. He fails to put 
himself in place of the machinist who is to do the 
work, and thus realize shop conditions. 

We realize that this is an old subject and one that has 
been frequently emphasized and discussed; but there is 
evidently need to keép everlastingly at it. 
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Vertical Drilling Machine 


The vertical drilling machine shown has been designed 
for toolroom use, in which a high degree of accuracy is 
essential. 

In this machine every bearing is made from damascus 
bronze in the form of bushings, which are machined ready 
for application. Each main bronze-bushed bearing is 

















MACHINE 


Fie. 1. VertTicaAL DRILLING 
provided with a sight-feed oil lubricator of a size to carry 
sufficient lubricant for at least one day’s.run. 
througheut the machine are made of steel. 

The machine is equipped with friction back gears, con+’ 
trolled by the lever placed to the left of the yoke, which 
extends down within easy reach of the operator. This 

«enables an operator to change from direct speed to back 
gear speed without stopping and also to bring the spindle 
to a stop when the clutch is~placed-in neutral position. 
In addition to this a friction quick-return lever, which 


All gears. 


gives the operator complete control of the feed, is fur- 
nished. The friction quick-return is of the expanding- 
ring type, operating inside of a bronze worm gear. 

A positive-geared feed and automatic stop furnish 
four speed changes, which are obtained through the lower 
gear box by the manipulation of only two levers. There 
are eight positive-geared feeds furnished, ranging from 
6 to 38 thousandths. In the automatic stop the worm 
is not disengaged from the worm gear when disengaging 
the power feed. The stop is controlled through a hand 
lever which controls the friction gear and is tripped 
by an adustable collar coming in contact with the trip 
trigger. 

The tapping attachment with which this machine is 
equipped is shown in Fig. 2. It will noted that 


be 
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Fie. 2. Tapping ATTACHMENT FOR VERTICAL DRIULING 
MACHINE 


instead of mounting the gears on the main 
spindle, they are mounted in the form of a jack shaft 
to the left of the spindle, the jack shaft obtaining its 
power from spur gearing attached to the hub of the 
crown gear. The friction gears are mounted loosely on 
the jack shaft and engage a clutch keyed to it which will 
rotate the spindle sleeve in either direction. This con- 
“struction permits the use of an extremely long driving 
* key, in this ease 14 in., and is designed to transmit the 
entite power of the belt to the spindle without cramp- 
ing or binding. 

The table of the machine is of heavy construction with 
both T ané&,straight slots. If degired the machine is 
furnished witha compound—table-with-tongitudinal and 
cross travel actuated by screws with micrometer dials 


reverse 
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reading in thousandths, or with square table. It can 
also be arranged for motor drive mounted on an ex- 
tended sub-base. 

This machine is a recent development of the Superior 
Machine Tool Co., Kokomo, Ind. 


3% 
Rockford Plain Miller 

The halftone shows a single pulley-drive plain miller 
recently developed by the Roekford Milling Machine Co., 
Rockford, Ill. 

The pulley is driven direct from the line shaft at a 
constant speed of 300 r.p.m. An expanding friction ring 
is mounted beside the drive pulley, which is operated 
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through reach rods by two hand levers, one on each side 
of the machine back of the table, so that the machine 
can be started and stopped from either side. 

The change gears mounted inside the column, of 
which there are 11, provide 16 spindle speeds, rang- 
ing from 16 to 360 r.p.m. The spindle runs in phos- 
phor-bronze bearings, and all other shafts are provided 
with Hyatt roller bearings. 

The table is fitted to the saddle with a taper gib to 
take up wear and the saddle is similarly fitted to the 
knee. Through the gears located in the lower part of 
the column 14 feed changes are available. The overhang- 
ing flanged arm support is bolted to the seat of the column 
in a manner designed to reduce vibration and inérease 
rigidity. 

All operating levers are located in the front of the ma- 
chine in addition to which starting and feed levers are 
placed on the back of the machine. 

The oil pump located on the rear of the machine is 
driven through gears from the main drive shaft. The 
bottom part of the column forms an oil reservoir from 
which the oil is pumped to the cutting tools and returned 
through the table to the reservoir, passing through a 
strainer. 

“s 
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A Cold Sawing Machine 


The accompanying illustration shows a rapid produc- 
tion cold-saw cutting-off machine, built by the Espen- 
Lucas Machine Works, Philadelphia, Penn. 

The machine is designed especially for handling all 
odd-shaped forgings, crankshafts and billets, and when 
eyuipped with a 40-in. diameter saw will cut off round 
and square bars up to 12 in. diameter. The drive is 
through a main shaft, phosphor-bronze worm wheel and 
crucible-steel worm, running in oil. The spindle ex- 
tends the entire width of the saw carriage, and the saw 
blade is bolted directly against the driving gear. The 
saw carriage has a feed: of from \% to 6 in. per minute 
through friction plates, controlled by a hand lever, which 
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locks automatically, and by which any change in cutting 
speed may be made while the machine is in operation. 
The saw carriage also has quick-return mechanism, 
which is controlled by the same lever. An automatic 
stop for controlling the carriage is also provided. 
Any type of saw blade can be used on this machine. 

Either compressed air or screw clamps-are furnished, 
depending upon the requirements of the user, for the 
rapid handling of stock, where multiple cuts are to be 
made; machine is equipped with a stock-feed attachment 
of sufficient capacity to handle bars 12 in. in diameter, 
and any length up to 20 feet. 

The usual drip pan, generally located below the saw, 
at the front of the machine, has been eliminated, and a 
reservoir has been substituted, which is placed in the 
concrete foundation, which forms a drain to the reser- 
voir, which is located at a point accessible fromthe rear 
of the machine, so that when necessary, it may be readily 
cleaned out. 

This machine is driven by a 25 horsepower, General 
Electric motor, and Weighs about 30,000 pounds. 

% 
Expanding Reamer 


The halftones show an improved design of expanding 
reamer, recently developed by the Schellenbach-Hunt 
Tool Co., Cincinnati, Ohio. 

The expanding feature is intended to maintain the 
initial size of the reamers, and not to ream undersize or 
oversize holes. The blades expand theirentire length, 
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Fie. 1. ExpanpING REAMER 























Fig. 2. SecTiIonaL View or Expanpina REAMER 
but more at the outer end, where the most wear occurs. 
The body is made of steel and the blades of high-speed 
steel. 

The blades extend beyond the bodies of the reamers 
and outside of the expanding bolt, thus allowing for 
reaming square to the end of a hole or to the face of a 
lathe chuck. They are unevenly spaced and are made : 
tight frictional fit in the bodies and cannot be forced 
back from the set position by end pressure, owing to 
the shoulder on the under side of the blades abutting 
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squarely against the face of the counterbored wall, as 
shown in Fig. 2. 

These reamers are made in a variety of sizes, with the ’ 
expansion ranging from 0.040 to 0.125 in. 


os 
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Motor Driven Grinder 
The halftone shows a new arrangement of motor drive 


applied to their cutter grinders by the Osterlein Machine 
Co., Cincinnati, Ohio. 





as . 


Pig teiage 








Am. MACHINIST 








MOTOR-DRIVEN CUTTER GRINDER 


The motor is mounted as shown, at the rear of the 
base. Four uprights support the overhead works and 
starting box. 
oe 
eo 
Hub Micrometer 
The micrometer shown is a recent product of the L. 5. 
Starrett Co., Athol, Mass., and is particularly adapted for 
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Hus MICROMETER 


measuring the thickness of hubs in wheels and gears. 
This style of micrometer does away with liability of er- 
ror common with the rule or caliper method, inasmuch 
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as the measurement is made direct. The frame is ofiset 
only slightly from the center line of the spindle. By mak- 
ing the frame narrow, it may be easily inserted in holes 
as small as 34 in. diameter. 

The micrometer is provided with speeded thumb-piece 
and ratchet stop, and also locknut for use when the mi- 
crometer is to be used as a 


race 
gage ° 
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Plain Cylindrical Grinder 


The plain cylindrical grinder shown is essentially a 
manufacturing tool, and is of such design as to be well 
suited for handling heavy work. 
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a clutch of the load and fire type contained in the auto- 
matic feed plate, a complete unit in itself, bolted to the 
front of the machine and readily removed at any time. 
The travel being entirely independent of work speed or 
speed of wheel, permits of traversing the work at each 
revolution the full width of the wheel face. 

The headstock slides on the ways of the swivel table 
and is locked in position by means of a large hook-bolt 
sliding in the L-slot. A supporting way directly under 
the work is provided, and the footstock is secured in a 
similar manner. 

The base is of box section and has a three-point bear- 
ing. The machine is equipped with a centrifugal pump 
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Fig. 1. PLAIn CYLINDRICAL GRINDER 

The wheel spindle runs in phosphor-bronze boxes pro- 
vided with means of compensation for wear. It is hard- 
ened, ground and lapped and made from special analysis 
The wheel head is amply proportioned to with- 
stand heavy service, and is held in position upon the ways 
of the wheel slide by force of gravity. The wheel-head 
slide is secured to its supporting pedestal, which ex- 
tends to the floor and is cast integral with the water tank 
and base, by means of bolts and dowel pins. 


steel. 


The automatic crossfeed covers a range varying from 
0.00025 to 0.005 in. at each reversal of the table, and is 
automatically thrown out when the work has been re- 

[t is regulated by a thumb 
machine. 


duced to the required size. 
wheel the front of the 
The swivel table has its bearing on the sliding table, 


pivoting on a hardened and ground central stud, and can 
be set at an angle to the ways, permitting the grinding 
of tapers without throwing the head and footstock cen- 
ters out of alignment. It is graduated to read in degrees 
and taper in inches per foot, adjustment being made by 
a rack and pinion at the table end, direct-reading scales 
indicating the position. When desired to move-the table 
through a greater distance than the graduation marks 
given on the scale, no especial disconnection is neces- 
sary. 

The sliding table has a reciprocating motion on the 
ways of the main, base casting, controlled by adjustable 
dogs operating against the reversing lever, which actuates 


Fic. 2. RiGHT-END VIEW OF GRINDER 
and water-guards. It is a recent product of the Cincin- 
nati Grinder Co., Cincinnati, . Ohio. 
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Portable Shear 

The halftone shows an improved type of portable shear 
recently developed by the Danville Foundry & Machine 
Co., Danville, Penn. 

In general, the machine is similar to the one made 
by this company, and previously described in these col- 
umns. The chief improvement lies in the elimination 
of the high fulcrum formerly used. 
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NEW AND ENLARGED SHOPS 





' METAL WORKING 


NEW ENGLAND STATES 


Fire, Dec. 17, destroyed the plant of the E. McCabe & Co., 
boiler works, Lawrence, Mass. oss, $60,000. 

The D. J. Long Co., manufacturer of elevators and leather- 
working machinery, is building a two-story factory, of wood, 
at its plant in Salem, Mass. 

The contract has been awarded for the garage and factor 
to be built by William J. Hyland, on Dwight St., Springfield, 
Mass. H. L. Sprague is arch. 

The plant of the Wason Mfg. Co., manufacturer of street 
railway cars, Springfield, Mass., was damaged by fire, Dec. 19. 
Loss, $300,000. The concern is a subsidiary of the J. G. Brill 
Co., of Philadelphia, Penn. 

The Quigley Furnace & Foundry Co., of New York and 
Chicago, a subsidiary of the American Locomotive Co., has 
under construction in Brightwood, near Springfield, Mass., a 
158x130-ft. foundry building, to be completed about Jan. 15. 
A machine shop, 75x300 ft., will also be erected. The firm 
produces iron and steel for all industrial requirements and 
does a general foundry and machine-shop business. 

John S. Underwood, pres. of Underwood Typewriter Co., 
Hartford, Conn., has secured factory space in the new Cham- 
ber of Commerce factory building, on Hawthorne St., and 
will equip it for the manufacture of a typewriter adding 
machine. 

The Russell & Ering Mfg. Co., manufacturer of hardware, 
will build a seven-story factory as an addition to its plant 
at New Britain, Conn. 

The Waterbury Buckle Co. is building a_new three-story 
and basement factory, 58x123 ft.. on South Main St., Water- 
bury, Conn. Griggs & Hunt are archs. 


MIDDLE ATLANTIC STATES 


The Lackawanna Steel Co., Buffalo, N. Y., has had plans 
completed to increase the present capacity of its openhearth 
Plant by 150,000 tons. Four additional 60-ton openhearth 
furnaces will be erected at its No. 2 plant. 

The Niagara Machine’ & Tool Co. is erecting a one-story 
steel pattern shop and storage building at its plant on North- 
land Ave., Buffalo, N. Y 

Jacob Mante & Sons, Buffalo, N. Y., will build a one-story 
brick addition to its machine shop, on Kane St. 

The Empire Radiator Co., Buffalo, N. Y., has been _incorpor- 
ated at $1,006,000, and will merge with the Electrolytic Pro- 
ducts Co., now located at Elmwood and Hertel Aves. The plant 
will be enlarged and equipped for the manufacture of auto- 
mobile radiators to be made by a new electrolytic process and 
heating systems for dwellings, offices and public buildings. 
Edward B. Green, D. S. Morgan Bldg., is pres. 

F. A. Bache, Fulton, N. Y., is receiving bids for the con- 
struction of a two-story garage, 120x40 ft. The estimated cost 
is $8000. L. L. Cope, Theatre Bldg., is the arch. 

The Dilts Machine Works, Inc., Fulton, N. Y., recently 
incorporated with at $100,000, will build a machine shop for 
the manufacture of machinery, tools, etc. F. B. Dilts, B. W. 
Bennett, Fulton, and A. B. Page, Oswego, are the directors. 

Burns Bros., 50 Church St., New York, N. Y., have awarded 
contracts for the construction of a four-story garage. The 
cost is $12,000. 

The S. S. White Dental Mfg. Co., Princess Bay, S. L. N. Y., 
has had plans prepared for the construction of a one-story, 
factory, 152x61 ft. The estimated cost is $5000. 

The Taylor Instrument Co., 95 Ames St., Rochester, N. Y., 
has awarded a general contract for the construction of a 
one-story addition, 40x270 ft., to its factory, at $40,000. Leon 
Stern, Chamber of Commerce Bldgz., is the arch. 


Bastian Bros. Co., manufacturer of novelties, 
N. Y., has awarded a contract for the erection of a 


Rochester, 
three- 


story factory addition to its plant. It will be 110x45 ft. 
Crandall & Strobel, 401 Ellwanger & Barry Bldg., are the 
archs. Noted Dec. 12. 


A contract for the construction of a one-story machine 
shop, 61x31 ft., has been awarded by H. W. Chubb, 1040 State 
St., Schenectady, N. Y. 

Fire destroyed the five-story factory building at No. 404-7 
Mulberry St., Newark, N. J., completely demolishing the 
plants of the following occupants: The H. J. Reusch Machine 
Co., machinists; Meyer & Gross Co., jewelry manufacturers; 
Wm. Link Co., jewelry manufacturers; the Mesh Bag Co., 
manufacturers of mesh hand-bags: and the Rivoli Silk Hos- 
iery Co., manufacturers of hosiery. 


u The key-seating plant and shafting mill of the C. Pardee 
Works, Perth Amboy, N. J., manufacturer of steel billets and 
bars, was destroyed by fire, with a loss estimated at $15,000. 
The plant will be immediately rebuilt. 

The Canister Mfg. Co., Phillipsburg, N. J.. manufacturers 
of metal canisters, will build a reinforced-concrete addition 
to its plant, 50x175-ft. The structure will be two-stories high. 


The United New Jersey R.R. & Canal Co., Trenton, N. J., 
will build’ a new two-story structure on its property in 


Monmouth St., for mechanical and machine work. 


It is reported that the Lebanon Valley Iron & Steel Co. 
will erect two additional rolling mills at its plant at East 


Lebanon, Penn., and two at Duncannon, Penn. 

The Freihofer Baking Co., 20th St. and Indiana Ave., Phila- 
delphia, Penn., has had plans prepared by Charles Balderston, 
arch., 411 Walnut St., for a two-story garage, 114x83 ft., 
to cost $35,000. Bids will be received early in the year. 
Noted Oct. 17. 

Dr. George Woodward, North American Bldg., Philadelphia, 
Penn., has had plans prepared for a garage, estimated to 
cost $15,000. Edmund B. Gilchrist, Harrison Bide. is the arch. 

Bids are being received by Giovanni Fioacca, 885 North 
40th St., Philadelphia, Penn., for the construction of a one- 

story garage, 100x43 ft. 

Rolland Ball, Philadelphia, Penn., has been granted a 
iw A for the erection of a garage on Ruth St., near Clear- 
e ° 

Fire, Dec. 20, destroyed the factory of the Loomis Filter 
Co., Sedgely Ave. and 24th St., Philadelphia, Penn. Loss, 
$25,000. 

The two-story brick plant and machinery of the Loomis- 
Manning Filter Co., Sedgley Ave. and 24th St., Philadelphia, 
Penn., was destroyed by fire. The loss is about $25,000. 

Fire, Dec. 12, destroyed the plant of R. D. Nuttall Co., 
manufacturers of gears, McCandless and Harrison Sts., Pitts- 
burgh, Penn. Loss, $1000. 

William R. Laird, Pittsburgh, Penn., has awarded a con- 
tract for the construction of a two-story garage, 150x50 ft 
The estimated cost is $40,000. Thomas Hanna, Keenan Bldg., 
is the arch. Noted Dec. 5. 

The city of Baltimore, Md., will have a municipal garage, 
an appropriation of $4500 for its establishment being included 
in the Building Inspector's account by the Board of Estimate. 


SOUTHERN STATES 


The Tri-State Drilling & Fishing Tool Co., Charleston, 


W. Va., has awarded a contract for the erection of a new 
machine shop. 
Press reports state that the Piedmont & Northern Ry. 


Co, will soon ask bids for construction of a roundhouse and 
shops at Greenville, S. C., for the Greenville, Spartanburg & 
Anderson division of the road. Thomas B. Lee, Charlotte, 
N. C., is chief engr. 

The Birmingham Metal Products Co., Birmingham, Ala., 
manufacturer of metal culverts, pipe, etc., contemplates the 
construction of a plant at Greenville or Spartanburg, 8S. C. 
Estimated cost, $25,000. 

The Jones Motor Co. has 
S. C., for the construction of a 

The Atlanta Mfg. & Supply 
a two-story building, of steel 
approximately $15,000. 
~The Baton Aéro Co. has purchased a site at Thunderbolt, 


»urchased a site at Rock Hill, 
100x50-ft. garage. 


Co., Atlanta, Ga., 
construction. It 


will erect 
will cost 


Ga., for the establishment of an aéroplane factory. Matthew 
A. Baton, Springfield, Mo., is mer. 
The Gadsden Pipe & Fittings Co., Gadsden, Ala.. manu- 


facturers of iron soil pipe and fittings ,will rebuild its plant, 
which was recently destroyed by fire, at a loss of $15,000. 

The Clyde Engineering & Machinery Works has been or- 
ganized at Gulfport, Miss., with $15,000 capital stock, and 
will establish a plant to manufacture machinery. J. C. Rog- 
ers, Robert Wallbillich and W. H. Tippin are interested. 

The Martin Motor Car Co. will soon receive bids for the 
construction of an automobile repair shop at Crowley, La. 

The East Nashville Auto Co., Nashville, Tenn., has awarded 
the contract for a building, to cost $10,000, and bids for 
machinery will be received in January. E. Nicks, 110 Wood- 
ward St., Washington, is mer. 

J. B. Haggin has awarded the contract for the construc- 
tion of a garage to be erected at Lexington, Ky. 

Miller, White & Co., Louisville, Ky., recently incorporated 
with $5000 capital stock, have secured a location at Third 
and Walnut Sts., and are now buying machine tools for the 
equipment of an automobile repair shop 


MIDDLE WEST 
Henrietta M. Klee, Cincinnati, Ohio, has secured a per- 
mit for the erection of a one-story auto repair and service 
station at 635 Rockdole Ave., to cost $10,000. 


The Cleveland Machine & Mfg. Co., Cleveland, Ohio, will 
100x60 ft., to 


erect a foundry and machine shop, one story, 
cost $16,00. E. S. Griffiths-is secy. and gen. mer. 

The Standard Automatic Machine Screw Co., Cleveland, 
Ohio, is asking for bids for the erection of a factory and 


store building, four stories and basement, 86x110 ft. 


The Cleveland Hardware Co., 4508 Lakeside Ave., Cleve- 
land, Ohio, manufacturer of automobile parts, has started 
the construction of another addition to its plant. Charles 
Adams is pres. 

The Dancyger Safety Pin Co., 4707 Detroit Ave., Cleve- 


land, Ohio, has awarded contracts for the erection of a three- 
story, 56x130-ft. manufacturing plant to cost $25,000 

H. W. Hess, Columbus, Ohio, will erec: a one-story garage, 
60x62 ft., to cost $10,000. 
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Fire, Dec. 11, destroyed the plant of the King Foundry, 
Coshocton, Ohio. Loss, $10,000. 

Fire, Dec. 12, destroyed the plant of the American Sewer 
Pipe Co., East Liverpool, Ohio. Loss, $50,000. 

The Niles Tool Works, Hamilton, Ohio, will erect a plant 
at Hamilton. 

The Ravenna Auto Truck Co is building a plant at Ra- 
venna, Ohio, for the manufacture of auto trucks Frank 
Travis is pres. 

The Toledo Machine & Tool Co., Toledo, Ohio, has re- 
ceived bids for the erection of a three-story and basement 
factory building. 

The Chapman Garage, 
story garage, 148x56 ft. 

The Brazil Sheet Metal Mfg. Co., Brazil, 
organized to do a general foundry business. 
pany will install additional equipment. 

The Pittsburgh, Fort Wayne & Chicago R.R. Co. is re- 
peneting and enlarging its machine shop at Fort Wayne, 
Ind. 

The Odell Mfg. Co., Los 
consiruct a factory at Marion, 
safety razors. 

The Pioneer Pole & Shaft Co., Oakland City, Ind. is 
planning the construction of an addition to be used as a 
department for finishing iron parts, 

John Volz, Ann Arbor, Mich., will erect a two-story ga- 
rage, 47x66 ft. 

The Hudson Motor Car Co., Detroit, Mich., announces the 
erection of another addition to its plant. 

The contract for the construction of a_ three-story fac- 
tory at Fifth and Porter Sts., Detroit, Mich., for the Mich- 
S00 —— Register Co., has been awarded. Estimated cost, 
20,000. 

The Walter Machine Co. has awarded the contract for 
the construction of an addition to its plant on Belleview Ave., 
Detroit, Mich. 

A site has been purchased at Grand Rapids, Mich., by the 
Jesiek Boat Co., for the construction of a new plant. 

Cc. E. Williamson, Homer Marsh and Leon Williamson, all 
of Tecumseh, Mich., are planning to erect a garage. 

Burr & Co., Champaign, Ill, are building a new struc- 
tural steel shop and foundry, one story, 120x268 ft. 

Harry Salvat, 4610 Cottage Grove Ave., Chicago, Ill, has 
had plans prepared for the construction of a fireproof garage 
at 5lst St. and Cottage Grove Ave. The new structure will 
have accommodations for 350 electric vehicles. 

The contract for the construction of a_two-story ma- 
chine shop for the Furness Bros. Co., 2719 W. Lake St., Chi- 
cago, Ill., has been awarded. Estimated cost, $7000. 

The Davis Milk Machinery Co., North Chicago, IIll., is 
planning to double the capacity of its plant by the installa- 
tion of additional machinery. 

John Aniol, 2136 Marshall Blvd., Chicago, IIL, is erecting 
a@ one-story garage, 25x60 ft. 

The U. 8S. Tire Co., Chicago, Ill., will erect 16 new factory 
buildings to have a floor space of from 2000 to 130,000 ft. 

The Franklin Mfg. Co., 80 East Jackson Blvd., Chicago, 
Ill., will erect a two-story foundry, 84x135 ft. 

The Garden City Foundry Co., 616 West Monroe St., Chi- 
cago, Ill., will erect a two-story foundry, 125x100 ft. 

The B. S. Constant.Elevator Co., Chicago, Tll., will occupy 
a two-story factory, 60x150 ft., to be erected for Allen Let- 
son. 

The Chicago White Lead Co., Chicago, Ill, has awarded 
the contract for the erection of its proposed five-story plant. 
The building will be five stories high, 80x180 ft. 

G. Brockhausen, 11 High St., Freeport, Ill, will 
garage and flat building to cost $30,000. 

H. W. Kern, La Salle, Ill, is erecting a 
basement garage to cost $20,000. 


Toledo, Ohio, will erect a two- 


Ind., has been 
The new com- 


Angeles, Calif., is preparing to 
Ind., for the manufacture of 


erect a 


two-story and 


E. C. Craig, Mattoon, Ill, will erect a large garage at 
Mattoon 

E. Johnson, Moline, Ill., will erect a two-story garage to 
cost $16,000. 


The Danville Malleable Iron Co., Danville, Ill., recently in- 
corporated, will erect a plant. Capital, $150,000. 
The Illinois Central R.R. Co. will erect new 
East St. Louis, Ill, to cost about $1,000,000. A. S. 
Chicago, Ill, is Ch. Engr. 
The Briggs-Chicago Mfg. Co., recently incorporated with 
a capital of $60,000, is building a plant at Waukegan, IIl., 
to manufacture contractors’ machinery and equipment. 
Plans for an addition to the plant of the International 
Harvester Co. of America, at Green Bay, Wis., are being com- 
pleted by P. T. Bentin, arch. It will be of brick and con- 
crete, two stories, 60x120 ft. 
The Northwestern Malleable 


shops at 
Baldwin, 


Iron Co. is constructing a 


$12,000 addition to its works at Park and llth Sts.. Mil- 
waukee, Wis. Noted Nov. 28. 
The C. Reiss Coal Co., Sheboygan, Wis., is erecting a 


garage on South Bighth St. 


WEST OF THE MISSISSIPPI 


Curtis, Gray & Reilly, New Hampton, Iowa, are construct- 
ing qerege on Main St. It will be of concrete and brick, 
x : 


The contract for the construction of an addition to th 
plant of the Northwestern Brass & Copper Works, St. “Paul, 
Minn., has been awarded. Alden & Harris are the archs. 


The Adkins Mfg. Co., Bath, Ill, contemplates the estab- 
lishment of a plant at Joplin, Mo., for the manufacture of 
miners’ lamps. 


Vo! 38, No. 1 


Press reports state that the T. J. Moss Motor Car Co., St. 
Louis, Mo., recently incorporated with @ capital of $10,000, 
will establish a garage and repair plant. . J. Moss and 
J. W. Fristoe are interested. 


The Sanitary Metal Kitchen Cabinet Co., Hot Springs 
Ark., has been incorporated with a capital of $25,000, an 
will equip a plant for the manufacture of its specialties. 

W. Appleby is interested. 


The Commercial Club, Bryan, Tex., is negotiating for the 
establishment of an iron and brass foundry. 


J. T. Freeman and associates are interested in a project 
to establish a plant at Cuero, Tex., for the manufacture of 
a motor-cooling device. 

Charles McClure, Daniel D. Black and A. C. Christopher 
are interested in a company which will establish a plant at 
Fort Worth, Tex., for the manufacture of silos and farm 
machinery. 


The Coleman-Blank Co., 
garage, 142x550 ft., of brick. 


WESTERN STATES 


E. Rudolph, Phoenix, Ariz., will erect a commercial garage 
and machine shop at Phoenix. The estimated cost is $10,000. 

Fire, Nov. 30, destroyed the roundhouse of the Great 
Western Lumber Co., Black Rock, Ore. Loss, $5000. 


John W. Singer, Calexico, Calif., will erect a commercial 
garage and machine shop at Calexico. 


The Archer Automatic Riveting Co., Chico, Calif., is hav- 
ing plans repared for the construction of a factory at 
Chico, for the manufacture of riveting machinery. J. Archer, 
W. J. Miller and William Perley are interested. 


H. E. McCrea, Corona, Calif., will soon begin the erection 
of a commercial garage and machine shop, at Corona. 


J. W. Leavitt & Co., Los Angeles, Calif., will erect a com- 
mercial garage and machine shop on Olive St., Los Angeles. 


Hugo Muller, Oakland, Calif., is having plans prepared 
for the construction of a commercial garage and shop build- 
ing at 15th and Webster Sts. The estimated cost is $75,000. 
William A. Newman is the arch. 


Arthur Wood, Pomona, Calif., 
garage and machine shop on Monterey St., 
building will be 65x111 ft. 


Engineers of the Southern Pacific Co. are completing plans 
for a change in the location of the shops and repair plant 
operated at Sacramento, Calif. The old foundry plant is to 
be removed and new and more extensive foundries built 
ety ete the main shops. The improvements will cost about 
100, \y 


F. H. Howard has purchased a site at Geary and Buchanan 
Sts., San Francisco, Calif., and will erect a commercial ga- 
rage and machine shop at an estimated cost of $30,000. 


T. A. Chatten and Carmen Wenn, Visalia, Calif., have 
broken ground on West Main St., Visalia, for the erection of 
a commercial garage and repair plant. The sang will 
be 66x125 ft., and will be fully equipped with machinery 
for all kinds of automobile work Noted Dec. 26. 


CANADA 


The Schell Foundry & Machine Co. is having plans pre- 
pared for an addition to its plant at Alexandria, Ont. 


R. F. Greene & Co., Kingsville, Ont., will erect a brick 
addition to be used as a foundry and machine shop, for which 
new equipment will be required. 


Aluminum Castings, Ltd., has recently organized at Ot- 
tawa, Ont., with $40,000 capital, and will establish a plant to 
manufacture aluminum and other metal products. Thomas H. 
Sedley, Robert M. Kerby and Robert G. Code are provisional 
directors. 


The Dominion Wire Cloth Mfg. Co., Ottawa, Ont., will have 
plans prepared at once for an addition to its factory, to cost 
about $15,000. 

Henry Hope & Son, Birmingham, Eng., will have plans 
prepared for a factory at Peterboro, Ont., for the manufacture 
of steel door and window frames, supplies for fireproof build- 
ings and allied products. The city has granted a free site, 
and the plant will cost about $60,000. 

The Petersborough Machine & Lubricator Co., Ltd., has 
been incorporated at Peterborough, Ont., with $600,000 capital 
stock, and will erect a plant for the manufacture of motors, 
engines, tools, dies and similar products. Edgerton R. Wilson 
and Alexander Gillespie are provisional directors. 


Carroll- Wilson, Ltd., has been incorporated at Toronto, 
Ont., with $300,000 capital stock, and will equip a plant to 
manufacture furnaces, stoves, ranges, pipes and sinks. Louis 
E. Carroll and John C. Wilson are interested. 


The Lake Superior Iron & Steel Co., Sault Ste. Marie, Ont., 
will install another blast furnace, and make other improve- 
ments in its plant. J. Fraser Taylor is mer. 

The Hess Flume Co., Denver, Colo., will erect a plant at 
Kamloops, B. C., for the manufacture of steel flumes. G. L. 
Hess is mer. 

The Clarke-Lewis Steel Corporation, Seattle, Wash., is 
considering the erection of a $10,000,000 steel plant at New 
Westminster, B. C. A Phillies is vice-pres. of the company. 

The Canada Metal Shelter Co. has been organized at Winni- 
peg, Man., with $200,000 capital stock, and will establish a 
plant to manufacture metal portable buildings and shelters, 
ornamental and structural sheet metal and iron work. 

The Stover Gas Machine Mfg. Co., an Illinois company, will 
establish a branch factory at Winnipeg, Man. Its products 
are soda and gasoline pressure tanks, vapor coolers, steel 
barrels and allied lines. , 


Albuquerque, N. M., will erect 2 


will erect a commercial 
Pomona. The 
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METAL WORKING 


The Automatic Production Meter Co., Augusta, Maine; 
recording machines, motors. Capital, $2,000,000. E. M. Lea- 
vitt, Pres. and Treas., Augusta. 


Jones Pneumatic Tire Seeing Co., Bridgeport, Conn.; au- 
tomobile parts. Capital, $100,000. Incorporators: Lyman D. 
Jones, Ella E. Brandeau, Clarence R. Hall, Bridgeport. 


Rhodes Mfg. Co., Hartford, Conn.; machinery. Capital, 
60,000. Incorporators: Leverett E. Rhodes, Amosa Trow- 
ridge, Arthur I. Jacobs, Hartford, Conn. 


The Monarch Feature Film Co., Inc. Boro. Manhattan, 
N. Y.; motion pictures. Capital, $25,000. Incorporators: T. 
Hayes Hunter, Ernest G.. Palmer, Robert L. Noah, 145 W. 
45th St., New York. 


The George Taylor Brass & Bronze Works, Inc., of Man- 
hattan, N. Y. Capital, $10,000. Incorporators: George F. 
a Jefferson A. Morand, George Taylor, 97 Cliff St., New 

ork. 

The Vaughan Car Co., Inc., of Manhattan, N. Y.; auto- 
mobiles. Capital, $1,000,000. Incorporators: Raymond C. 
Thompson, Julius Kahn, Paul T. Kammerer, ‘Jr., 157 East 
46th St., New York. 

Republic Hose Coupler Co., Buffalo, N. Y.; machines, metal 
articles. Capital, $50,000. Incorporators: G. J. Winter, L. 
Gloss, F. Dittmar, Buffalo, N. Y. 


Metals Working Co., Camden, N. J.; iron and steel. Capi- 
tal, $200,000. Incorporators: V. A. Murray, M. L. Brennan, 
L. A. Myers. 


Lindsey Metal Works, East Orange, N. J.; metal novelties. 
Capital, $50,000. Incorporators: Harry P. Picking, Charles 
* O. Geyer, Frank E. Ruggles. 

American Missouri Lead Co., Jersey City, N. J.; lead, iron, 
steel, zinc. Capital, $750.000. Incorporators: S. Mantz, 
L. H. Gunther, C. H. Jarvis, Jersey City, N. J. 

Star Ball Player Co., Newark, N. J.; electrical goods. 
Capital. $125,000. Incorporators: George A. Sawin, H. Lit- 
terst, Frederick G. Lake. : 

Lafayette Silver Mfg. Co., Newark, N. J.; silverware. Cap- 
ital, $100,000. Incorporators: Oscar A. Vin, S. Buckew, John 
A. Bernhard, Cecil M. MacMahon. 

National Mfg. & Steel Supply Co., Newark, N. J.; iron, 
steel. Capital, $100,000. Incorporators: S. F. Glenn, R. L. 
McKinstry, J. Davidson, Newark, N. J. 


Denson Cotton Chopper Co., Montgomery, Ala.; cotton chop- 
ers. Capital, $25,000. Incorporators: G. S. Hamiltn, J. 
aylor, G. W. Denson. 


Clyde Engineering & Machinery Works, Gulfport, Miss.; 
machinery. Capital, $15,000. Incorporators: J. L. Rogers, 
Robert Hallbillich, W. H. Tippin. 


The Ideal Lamp Co., Cincinnati, Ohio; to deal in carriage 
and other vehicle lamps. Capital, $5000. Incorporators. V. E. 
Shields, Henry Faultless, William C. Klein, R. S. Oppenheimer 
and Edward F. Peters. 


The Modern Ventilating Co., Cleveland. Ohio. Capital, 
$10,000. Heating and ventilating devices. H. M. Schlitt, J. M. 
Bostick, Carl L. Hobage, B. B. Given and O. T. Loehr. 


The R. M. Allen Motor Sales Co., Cleveland, Ohio: deal- 
ing in automobiles and motor trucks. Capital, $10,000. In- 
corporators: Blanche M. Allen, R. M. Allen, H. W. Wiebush, 
T. B. Logan and H. C. Kagy. 


The Western Iron Co., Cleveland, Ohio; iron, steel and 
iron and steel products. Capital. $125,000. Incorporators: 
J. A. Smith, E. A. Williams, J. W. Smith, D. M. Yarger, L. 
Henegan. 

Leipsic Mfg. Co., Leipsic, Ohio; brass, iron and aluminum 
goods. Capital, $25,000. Incorporators: Thomas H. Rower, 
A. A. Slaybaugh, W. A. Bell, Ashley J. Huffman, Walter S. 
Stevenson. 

Electric Generator & Accumulator Co., Chicago, IIll.:; elec- 
trical apparatus. Capital, $15,000. Incorporators: Philip L. 
Kneedler, Frederick W. McKenna, Charles B. Askew, Mon- 
roe Mitchell, James M. Snitzler. 


Inland Electric Co., Chicago Ill.; electrical suppiies. 
Capital, $50,000. Incorporators: John D. Clancy, Geo. B. 
Copen, John E. Anderson. 


Interstate Basipment Mfg. Co., Chicago, Ill: electrical 
supplies Capital, $5000. Incorporators: H. H. Russell, Jo- 
seph W. Fry, Harry C. Kribs. 

Austin-Western Road Machinery Co., Chicago, Tll.: road 
machinery. Capital, $20,000. Incorporators: 8S. E. Beckwith, 
Edna L. Smith, M. McClure. 

Burgess Hovey Co., Chicago, Ill.; automobile accessories. 
Capital, $25.000. Incorporators: A. Y. Sawyer, F. W. Bige- 
low, F. O. Koepke. 

Union Iron Works, Decatur, Ill.; general foundry and 
manufacturing. Capital, $60.000. Incorporators: P. J. Milli- 
ken, H. C. Dempsey, M. H. Hurd. 

American Culvert Co., Springfield, Tll.; metal specialties. 
Capital, $25,000. Incorporators: A. E. Hayworth, D. E. Hay- 
worth, W. P. Ott. 

Minhot Electric Mfg. Co., St. Louis, Mo.; electric heaters 
Capital, $50,000. Incorporators: Henry G. Cady, John T. 
Brown and Charles F. Revolt. 


Sanitary Metal Kitchen Cabinet Co., Hot Springs, Ark; 
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kitchen cabinets. Capital, $25,000. Incorporators, I. O. Cur- 
tice, C. W. Appleby.and L. C. Andrews. 

Good Roads Machinery Co. of California, San Francisco, 
Calif.; road-making machinery. Capital, $10,000. Incorpor- 
ators: N. A. Root, C. E. Kratz, W. C. Schramm, M. C. Rogers, 
Il R. Skagegs. 

Hercules Vise & Mfg. Co., San Francisco, Calif.; vises 
Capital, $200,000. Incorporators, H. Peterson, A. W. Peterson, 

Buttner. . 

The Bruckmann Can & Machinery Co., 1 Drumm St., San 
Francisco, Calif.; sanitary cans and niachinery. Capital, 
$50,000. Incorporators: J. A. Landsberger, H. M. Landsberger, 
F. Maurer, W. C. Buhles and M. E. Cerf. 





GENERAL MANUFACTURING 











NEW ENGLAND STATES 


Sawyer Bros. will build a sawmill to be operated in con- 
nection with their shipyard at Millbridge, Maine. 


The C. H. Bartlett Co., whose woodworking mill at New 
Portland, Maine, was recently destroyed by fire, is rebuilding. 


The Continental Paper Bag Co. will build a mill for the 
manufacture of envelopes, at Rumford, Maine. 


The sawmill of Fred Stevens, at Smithfield, Maine, was 
destroyed by fire, Dec. 20. Loss, $5000. 


The Widen-Lord seantng Co. is building an addition to its 
main tannery, at Danvers, Mass. 


The A. & A. Rubber Co., manufacturer of rubber goods, 
will build an addition to its factory at Framingham, Mass. 
The building will be 60x100 ft. 


The Dartmouth Mfg. Corporation has awarded a contract 
for an addition to No. 1 spinning mill at New Bedford, Mass. 
The building will be one-story, 443x30 ft., of steel and brick. 


The wutiding at Water and Fair Sts.. Newburyport, Mass., 
was damaged by fire, Dec. 16. The building is occupied by 
Silloway & Vine and Kelleger & Bresnahan, both manufac- 
turers of shoes. 


The L. B. Southwick Leather Co. has awarded contracts 
for two additions to its main factory at Peabody, Mass. 

W. J. Budgell & Sons are building an addition to their 
sheep leather tannery, at Peabody, Mass. 


The Odell-Verza Leather Co., calf-skin tanners, contem- 
lates the construction of a brick and wood addition to its 
actory at Salem, Mass. 


Oscar Jurist will build a mattress factory at 53 Osgood 
St., Springfield, Mass. The building will be of brick, 53x75 
ft., three stories and basement, and will be equipped with a 
freight elevator. 


A contract has been awarded for the construction of a 
new factory at the Stevens Linen Works, Webster, Mass. 
The building will be of brick, mill construction, two stories, 
290x70 ft. Charles T. Main, Boston, is engr. 


The Parker Mills Corporation has purchased a site on the 
Kickemut River, and is having plans prepared for additions 
to its mills at Warren, R. I. 


Plans have been completed and estimates are being re- 
ceived for an addition at the plant of the La Resista Corset 
Co., at Setcaepert. Conn. The building will be 50x140 ft., 
three stories high, of brick and heavy mill construction. The 
Fletcher Engineering Co., 1087 Broad St., Bridgeport, is in 
charge of the work. 


The plush and fur fabric plant of the Mianus Mfe. Co., at 
Cos Cob, Conn., will be increased by the addition of a new 
four-story mill. 


The factory of the Peck Fur Co., near Rose St., Danbury, 
Conn., was damaged by fire, Dec. 18. Loss, $10,000. The 
concern cuts and prepares fur for the manufacture of hats. 


MIDDLE ATLANTIC STATES 


The Akron Plaster Board Co., Akron, N. Y., has been incor- 
porated to manufacture plaster board, etc., and will build a 
prtnt for that purpose. Rose, G. J. Ralph, Akron, and 

. McKay, Caledonia, are the directors of the company. 

The Truitt Schwab Shoe Co., Binghamton, N. Y., has 
avvarded a contract for the construction of a one-story 
factory, 100x60 ft. W. H. Whitlock, S. M. Bldg., is the arch. 

The Greenpoint Sash & Door Co., 206 Norman Ave., Brooklyn, 
N Y., is having plans prepared by Farber & Murick, archs., 
1028 Gates Ave., for the construction of a two-story, 110x60- 
ft. planing mill. The estimated cost is $12,000. 


The Buffalo Cereal Co., Buffalo, N. Y., will remodel a four- 


story brick buildine at its plant on Abbott Road and the 
Erie R.R 

The Buffalo Standard Ink Corporation, Buffalo, N. Y., has 
been incorporated at $20,000. anr will build and equip a 


plant for the manufacture of ink. E. Earle Root, C. M. Root, 
and H. H. Betcher are directors 


The De Grasse Paper Co.. Carthage, N. Y., has completed 
plans for an addition to its plant, to be built next spring. 


The Clinton Knitting Mill, Clinton, N. Y., will build a large 
addition to its plant, and considerable new machinery will 
be installed. 


The Standard Textile Co., Glens Falls, N. Y., will build 
an addition to its plant on Haskell Ave. It will be two stories 
high, of structural steel. 


The Shearston-Peterson Mfg. Co., Lockport, N. Y., recently 
incorporated, will equip a plant for the manufacture of 
gloves and mittens. W. R. Shrearston, S. A. Shrearston and 
Jesse Peterson are the incorporators. 
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Bids will be received until Jan. 6, by William Higginson, 
Arch., 21 Park Row, New York, N. Y., for the construction 
of a ten-story factory, 430x360 ft., in Long Island City, for 
the Dagnon Realty & Terminal Improvement Co., Long Island 
City, N. Y. 

The Yale Laundry Co., Montgomery and Croton Sts., Syra- 
cuse, N. Y., has awarded a contract for the construction of 
a three- and four-story factory. The structure will be 
100x60 ft., and will cost $65,000. Field & Ganung, Guerny 
Bldg., are the archs. 


Morgridge & Friscus have recently incorporated at Werts 
town, 8 Y., for the manufacture of rugs, etc., and are com~ 
pleting arrangements for the erection and equipment of a 
factory. 

The baking plant of the Davis Bakery, William St., Cam- 
den, N. J., was partially destroyed by fire. The loss, inclu- 
sive of oven system and mechanical appliances, is estimated 
at $75,000. The plant will be rebuilt. 


Edward L. Dobbins, Morristown, N. J., has acquired an 
interest in the former Risdon-Alcott Turbine Co., Mount 
Holly, N. J., manufacturers of waterwheels, and will re- 
establish and renovate the plant for the manufacture of such 
specialty. 

The Robinson-Roders Co., Bruen St., Newark, N. J., manu- 
facturer of mattresses, has taken out a permit to make 
alterations and improvements to its plant. 


The Strong Rubber & Asbestos Co., New York, N. Y., has 
acquired the recently constructed fireproof factory building 
at 45-53 Bigelow St., Newark, N. J. The company wi 
remove its entire New York plant to that location, and plans 
to increase its capacity. 


The Fords Porcelain Works, Lehigh Ave., Perth Amboy. 
N. J., manufacturers of sanitary porcelain plumbing special- 
ties, will build a two-story brick addition, 45x234 ft., to its 


No. 2 plant. The new structure will cost about $16,000. 
The woodworking plant of the Cronk Mfg. Co., New 
Brunswick, manufacturer of sash, doors, blinds, etc., 


was destroyed by fire, with a loss estimated at $40,000. 


Fire destroyed the four-story brick factory building at 
Clinton and Jay Sts., Paterson, N. J., Dec. 21, damaging the 
plants of the following concerns: ueen Silk Co., manufac- 
turer of broad silks; the ce hawl Co., manufacturer 
of shawls; Green Bros., silk manufacturers; and the Kausman 
Silk Co., silk manufacturer. 


The New Jersey China Pottery Co., Trenton, N. J., manu- 
facturer of chinaware specialties, will expend about $25,000 
in equipping its plant for the manufacture of sanitary porce- 
lainware in addition to its regular product; work on the 
improvement has been commenced. 


The Verona Chemical Co., Verona, N. J., manufacturers of 
chemicals, will build a concrete addition to its plant, 34x100 ft. 


The National Ammonia Co., Philadelphia, Penn., has 
awarded a contract for the construction of a new machine 
shop, at Delaware Ave. and Vankirk St. 


The Diamond Knitting Mills.Co., Seventh and Green Sts., 
Philadelphia, Penn., is having plans prepared by B. J. Medoff, 
arch., 524 Spruce St., for the construction of a three-story 
factory, 90x60 ft. The estimated cost is $30,000. 

The Pittsburgh Brake Shoe Co., Pittsburgh, Penn., has 
awarded a contract for a one-story iron-clad factory, to be 
erected at its plant at 34th and Smallman Sts. It will be 


112x40 ft. 


Fire, Dec. 20, destroyed the distillery at West Nanticoke, 
Penn. Loss, $75,000. > 


The George Brehm Brewing Co., Belair Road, Baltimore, 
Md., has awarded a contract for the construction of an 
addition to its bottling plant. It will be one story high, 
100x40 ft., of brick. Theodore W. Pietsch, American Bldg., is 
the arch. Noted Dec. 19. 


SOUTHERN STATES 


The Duplex Multiple Jack Co, has been organized at Nor- 
folk, Va., with a capital of $25,000, and will erect and equip 
a plant for the manufacture of jacks. James W. Tierney is 
pres.; Wm. J. Fuller is secy. and treas. 


Plans have been egeres for the construction of an organ 
factory at Richmond, a., for the C. F. Winder Organ Co. 


George W. Toombs, De Land, Fla., is interested in estab- 
Hehing a large starch factory at Roanoke, Va., to handle 
1000 bu. of corn daily. A _ brick building will be erected, 
and the equipment of the plant is estimated to cost $25,000. 
The total investment will approximate $80,000. 

The Virginia Tale & Soapstone, Verdierville, Va., has in- 
corporated with $150,000 capital and will erect mills for man- 
ufacturing quarried products. 


The Tygarts Valley Glass Co. will build an addition to 
its glass factory at Grafton, W. Va. 

The Ridgeview Hosiery Mill Co., Newton, N. C., has secured 
a factory, 85x200 ft., in which itwill install 50 knittin 
machines, at a cost of about $15,000. The daily output will 
be 350 to 400 dozen pairs of hose, and from 30 to 50 operatives 
will be employed. 

Press reports state that L. Diamond & Sons, Boston, Mass., 
are considering the establishment of a branch factory to 
manufacture shirtwaists, at Columbia, S. C 

Fire, Dec. 16, destroyed cotton gin and sawmill of B. G. 
Smith, Mullins, S. C. Loss, $3000. 

The construction of a plant at Jacksonville, Pla., to man- 
ufacture paint, is contemplated oF J. S. Jackson and asso- 
ciates, St. James Bldeg., Jacksonville. 

A_ site has been purchased at Hogans Creek and Adams 
St.. Jacksonville, Fla., by Gonzales & Sanchez Cigar Co., for 
the construction of a cigar factory. 

The Weeks Lumber Co., Live Oak, Fla., contemplates the 
erection of a plant to manufacture axe handles. 
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The Fulton Cotton Mill Co., Athens, Ala., manufacturer of 
cotton duck, will erect an addition to its plant, 125x152 ft. 
Additional machinery will be required. 


Fire destroyed the plant of the Birmingham Paper Co., 
Birmingham, Ala. Loss, $200,000. 


Press reports state that the International Harvester Co., 
Chicago, is contemplating the establishment of a sawmill at 
Poplarville, Miss. 


The construction of a hardwood sawmill at Forest Hill, 
La., is contemplated by Giles Bros. 


The eg! Mfg. Co. has been incorporated at New Or- 
leans, La., with a capital of $25,000, and will manufacture a 
new cane harvesting device. A. N. Haldey, Frank White and 
Morris E. Cox are incorporators. 


The Southern Combing Gin Sales Co. has been incorporated 
at Chattanooga, Tenn., with $50,000 capital stock, and will 
establish a plant to manufacture cotton gins and _ cotton- 
handling devices. Carl White, G. N. Henson and L. M. Gainer 
are incorporators. 


The American Bakery Co., Birmingham, Ala., will build 
a plant at Nashville, Tenn. 


Dr. I. Steinberg, Nashville, Tenn., will shortly establish 
a eeeee? at Bristol, Tenn., for the manufacture of polishing 
materials. 


Brown & Smith, Harrodsburg, Ky., have been granted a 
permit to construct a cold-storage plant and are ready to 
purchase the necessary machinery. 


The Charles C. Stoll Oil Co., Louisville, Ky., is consider- 
ing ee establishment of a branch oil refinery at Lexing- 
ton, y. 


The Ritter Lumber Co., of Huntington, W. Va., will erect 
a large sawmill in Jackson County, y., where it has pur- 
—_— acres of hardwood timber. C. L. Ritter is in- 
terested. 


James W. Grinstead, Asa Harned, J. O. Harned and J. D. 
Harned, of the Louisville Clothing Co., Hardin Wilson, H. C. 
Bruner, John Keebler, and J. O. Carter, all of Louisville, Ky., 
are planning to incorporate a company for the manufacture 
of shoes, with a factory in that city. 


Fire, Dec. 18, destroyed the factory of the Reeves Adjust- 
able Fixture Co., Stowers, Ky. Loss, $5000. 


The Charles C. Stoll Oil Co., Louisville, Ky., is considering 
the establishment of a branch plant and refinery at Lexing- 
ton, Ky., to serve as a distributing point for eastern and cen- 
tral Kentucky. 


The C. H. & B. Shoe Co., Louisville, Ky., recently organized 
with a capital of $350,000, will erect a factory and equip it 
for the manufacture of shoes. It will cost $500,000, complete. 
spegeporasere are James F. Grim, Asa and J. L. Harned and 

son. 


J. W. Pryor and T. L. Walker, Lexington, Ky., have pur- 
chased clay lands near Paducah, Ky., and will install a plant 
in the near future. 


The Smith Lumber Co., of Barbourville, Ky., will erect a 
stave and sawmill near Whitesburg, Ky. 


The Whitesburg Canning Co., Whitesburg, Ky., will erect 
a plant having a daily capacity of several thousand cans. 
George Oltman, Whitesburg, will purchase the machinery. 


MIDDLE WEST 


The Zipp Mfg. Co., Bay Village, Ohio, will erect a plant 
for the manufacture of fruit juices at Bay Village. 


The Lippincott Co., Cincinnati, Ohio, maker of food prod- 
ucts, has awarded the contract for the erection of a five- 
story factory. The building will be five stories high, 78x200 
ft. Cost, $125,000. William Roegge is gen. mgr. 


The Emsheimer & Fishel Co., manufacturer of  shirt- 
waists, is building a four-story factory at Superior Ave. and 
East 21st St., Cleveland, Ohio. 


John Rickey and Charles Wirz, Dayton, Ohio, will erect a 
new woodworking plant. The company will manufacture 
sportsman furniture, office fixtures and home furnishings. 


Fire, Dec. 16, destoryed the plant of the Wells Tombstone 
Co., Lima, Ohio. Loss, $3500. 


The Pheenix Mill Co. proposes to rebuild its plant at 
Marietta, Ohio, which was recently destroyed by fire. The 
company will soon be in the market for flour-milling ma- 
chinery. 

Press reports state that the Pittsburgh Plate Glass Co. is 
considering plans for the construction of an addition to its 
plant at Mt. Vernon, Ohio. 

Plans are being prepared by the Ohio Valley Enamel Co. 
for the reconstruction of its plant at Shadyside, Ohio, which 
was recently destroyed by fire. Noted Dec. 26. 

The flour mill and elevator of Kirby & Threlkeld, Sidney, 
Ohio, was destroyed by fire, Dec. 17. oss, $50,000. 

Fire, Dec. 15, destroyed the plant of the Star Elevator & 
Wickliffe Supply Co., Wickliffe, Ohio. Loss, $15,000, 

The flour mill of H. O. Graves, Mitchell, Ind., was de- 
stroyed by fire, Dec. 19. Loss, $10,000. 

Albert Kahn & E. Wilby, Trussed Concrete Bldg., Detroit, 
Mich., have awarded the general contract for the five-story 
factory and warehouse, 250x94 ft., for Morgan & Wright 
Rubber Co., foot of Bellevue Ave., Detroit. Cost, $200,000. 

The Trus-Con Laboratories, of Chicago, Ill, have under 
construction on Caniff Ave. and the Grand Trunk Ry., at 
Detroit, Mich., a new plant, which will be equipped with 
machinery for the manufacture of technical paints and other 
products used in the treatment of concrete. . Alfred Plumb 
= be in charge, Walter A. Plumb will be manufacturing 

rector. 
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The Oxweld Acetylene Co., Chicago, Ill., contemplates the 
construction of a plant at Detroit, Mich. Estimated cast, 
$500,000. 

Mildner& Eisen, 1018 Hammond Bldg., Detroit, Mich., 
are prenering plans for a three-story addition to the plant of 
W. H. Allen, manufacturer of petticoats, 255 Lafayette Ave., 
Detroit. Cost, $20,000. 

The Cappen & Bertsch Leather Co. is constructing an ex- 
tensive addition to its plant at Holland, Mich., to be used 
for the manufacture of shoe sole leather. 

The Shaw-Walker Co., manufacturer of office furniture, 
has awarded the contract for the construction of an addi- 
tion to its plant at Muskegon, Mich. Noted Dec. 


WEST OF THE MISSISSIPPI 


Fire, Dec. 10, destroyed the Western Elevator Co.'s ele- 
vator, Bayard, Iowa. Loss, $10,000. 

Press reports state that the Universal Portland Cement 
Co. has had plans prepared for the construction of a plant 
at Duluth, Minn. 

The grain elevator of the Albert Dickinson Co., Minne- 
apolis, Minn., was destroyed by fire, Dec. 21. Loss, $25,000. 

Fire, Dec. 14, destroyed the factory of C. K. Fulton & Co., 
sash and door manufacturers, 15th Ave. and Second St., 
Minneapolis, Minn. Loss, $10,000. 

The Dawson Union Gin Co., Dawson, Tex., will establish a 
gotten. ais at Dawson. William Banston, J. O. Lawrence and 
=>. ll are interested. 

The El Paso Ice & Refrigerator Co., El Paso, Tex., has 
awarded the contract for the construction of a two-story ice 
and cold-storage plant at Mills and Ochoa Sts. It will be of 
brick and steel and will cost about $60,000 . 

The Frankston Gin & Mill Co., Frankston, Tex., will erect 
a new cotton gin. 

The Galveston Cotton Compress & Concentrating Co., Gal- 
veston, Tex., will erect a large cotton compress and concen- 
tration sheds at Galveston, at an estimated cost of $400,000. 
The contract has been awarded. 

The Farmers Gin Co. plans to establish a cotton gin at 
Hebron, Tex. 


WESTERN STATES 


J. C. Alexander plans to erect a syrup factory and cold- 
storage plant at Roseburg, Ore., to cost approximately $30,- 
000. 


G. M. Fletcher, of Detroit, Mich., is considering the estab- 
lishment of an ice plant at Lemcore, Calif. 

The General Petroleum Co., Los Angeles, Calif., has started 
the erection of a large oil-refining plant at 38th St. and Santa 
Fé Ave. It will have a daily capacity of about 20,000 bbl. 

. Cc. F. Moore, who owns a large cement factory, at Fuller- 
eh, is planning to erect a similar plant at Madera, 
alif. 


CANADA 


The Colonial Knitting Co., Guelph, Ont., will erect a four- 
story addition, 39x60 ft., to its present factory. 

The Hinde & Dauch Paper Co., Toronto, Ont., is erecting 
a new four-story factory, of brick and steel construction, at 
a cost of $80,000. 


Fire, Dec. 15, destroyed the factory of Manton Bros., ink 
manufacturers, and W. J. Mitchell, leather manufacturer, 105 
Eighth St., Toronto, Ont. Loss, $5000 

The Maple Leaf ining Co. is planning the erection of a 
seven-story mill at Medicine Hat, Alta., with a capacity of 
40,000 bbl. The plant will also include a 600,000-bu. elevator. 

Gordon, Ironside & Fares, Ltd., pork packers, Winnipeg, 
Man., will erect a branch packing plant and cold-storage 
house at Saskatoon, Sask., to cost about $250,000. 





NEW INCORPORATIONS 








GENERAL MANUFACTURING 


The following companies have been incorporated to mann- 
facture: 


Murray & Hart, Inc., New Britain, Conn.; brick. Capital, 
$50.000. Incorporators: Richard B. Murray, Jeremiah art, 
William 8S. Mularney. 

G. W. Mandrill Co., Inc., Gloversville, N. Y.; leather and 
gloves. Capital, $125,000. Incorporators: George W. Man- 
drill, Anna Mandrill, Tracy E. Bogart, 16 Second Ave., 


Gloversville, N. Y. 

The Atlas Ribbon Co., Inc., Boro. Manhattan, N. Y.; silk 
goods. Capital, $50,000. Incorporators: J. McK. White, Jr., 
H. J. Ferris, New York City; J. Sulzbach, College Point. 

Buchner & Fischer Silk Mfg. Co., Inc., Boro. Manhattan, 
eS + Capita $20,000. Incorporators: Samuel Buchner, 
Hugo Fischer, Irma Fischer, 155 West 117th St., New York. 

New York Macandaruba Tire Filler Co., Inc., Boro. Man- 
hattan, N. Y. Capital, $25,000. Incorporators: Moses Haas, 
a Levy, eorge A. Weingetz, 366 Broadway, New 

ork. 

Baechlin Window Frame Co., Newark, N. J.; window 
frames, sashes. Capital, $50,000. Incorporators: F. G. Baech- 
lin, A. C. Baechlin, Bloomfield, J. Burns, Newark. 

Ingling Mfg. Co., Newark, N. J.; screens, weather strips, 
mill wor. Capital, $25,000. Incorporators: R. S. Ingling, 
W. A. Kinsey, Newark; J. A. Kelley, Kearney; A. M. Coffin, 
Brooklyn, N. Y.; H. K. Conklin, Madison. 
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BUSINESS ITEMS 








Frank Toomey, Inc., Philadelphia, Penn., has nearly ready 
for occupancy a new warehouse devoted exclusively to the 
sale of new machine tools to be carried in stock for immediate 
delivery. 

The Union Drawn Steel Co., of Beaver Falls, Penn., an- 
nounces the establishment of an office at 95 Milk St., Boston, 
Mass., with K. W. Moynes, district sales manager. During the 
last ten years Mr. Moynes has been in the company’s New 
York office as assistant to Thomas Towne, who is now general 
manager of sales. 


The West Haven Mfg. Co., New Haven, Conn., have just 
purchased through the office of Chandler & Farquhar Co., 
Boston, Mass., the entire plant, patent rights, ete. of the 
Colton Combination Tool Holder Co., Chester, Vt. It is the 
intention of the West Haven Mfg. Co. to take immediate pos- 
session of this property and transfer it to their present plant, 
which is undergoing enlargement. 





FORTHCOMING MEETINGS 











The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical 
meeting first Tuesday. Calvin W. Rice, 
Thirty-ninth St., New oYrk City. 

Boston Branch National Metal Trades Association. Monthl 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 


Providence Association of Mechanical Engineer.s Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. IL. 


New Baqiené Foundrymen’s Association. Regular meet- 

ing second Wednesday of each month. Exchange Club, Bos- 

a Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
ass. 


Engineers’ Society of Western Pennsylvania. 
meeting third Tuesday; section meeting, first Tuesday. 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and Auseat. Secretary, -. H. Warder, 1785 Monadnock Salock. 
shicago, q 


Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
aan. Howard Evans, secretary, Pier 45 North, Philadelphia, 


Monthly 


Engineers. 
29 West 


secretary, 


Monthly 
Elmer 


American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St., New York City. 


WANTS 


Positions Wanted, three cents word, each insertion 
Positions Open, five - a we = ves 
Miscellaneous, ten ee 
No abbreviated words allowed. 
Count four words for keyed address. 
All advertisements payable in advance. 


“ 





Copy should reach us not later than Friday 10 A. M., for ensuing 
addressed 


week's issue. Answers to our care, 505 Pearl St., New 


York, will be forwarded. 

No information given by us regarding any advertiser's address. 
Original letters of recommendation or other papers of value should 
not be inclosed to unknown correspondents. 

No advertising accepted from any agency. association or individual 
charging a fee for ‘‘registration,’’ or a commission on wages of suc- 
cessful applicants for positions. 





POSITIONS OPEN 


Connecticut 


MECHANIC—By a concern building a high-grade line of 
light and heavy automatic machinery, a promising mechanic 
with about seven years’ shop experience and five years’ draft- 
ing, who understands jigs and fixtures, as well as how to 
build good automatic machinery; a fellow who is willing to 
do anything in a factory and is aggressive; for such a man 
eventually a gees position awaits him; only those who can 
fill these requirements need apply. Box 260, Am. Machinist. 
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Massachusetts 


t 
BRASS FOUNDRY FOREMAN with practical experience 
in brass foundry practice and capable of handling men. The 
Fairbanks Co., 32 Pearl St., Boston, Maas. 


DRAFTSMAN, accurate, rapid; must have experience on 
steel stamping, drawing and forming tools; other experience 
valuable; state experience, references and salary desired. Box 
257, Am. Machinist. 

DRAFTSMEN, accurate, rapid; must have experience on 
steel stamping, drawing and forming tools; other experience 
valuable: state experience, references and salary desired. 
Address Worcester Pressed Steel Co., Worcester, Mass. : 

BALL BEARING EXPERT—A large manufacturer wishes 
to ponte hae eo with one thoroughly acquainted with the 
design and the manufacture of ball bearings, competent to 
superintend construction. Address “C, H. F.,” Am. Machinist. 


Michigan 
OPERATORS—We are frequently needing good operators 
for turrets and gear cutters, principally Jones & Lamson and 
Gleason, and invite applications. rost Gear & Machine Co., 
Jackson, Mich. 
New Jersey 


FOREMAN, to take charge of several departments in fac- 
tory; must have executive and mechanical ability; state age, 
past positions and salary to start. Box 262, Am. Machinist. 


MACHINISTS—A few high-grade machinists and tool 
makers familiar with jig, fixture and gage work, by a concern 
building special machinery; state age, where previously em- 
ployed and wages. Box 46, Am. Machinist. 

New York 

MACHINIST FOREMAN and first-class machinists for small 
shop, but growing business; those familiar with small motor 
manufacture preferred. Address “W. R.,” Am. Machinist. 

FOREMAN, to take charge of several departments in fac- 
tory; must have executive and mechanical ability; state age, 
past positions and salary expected to start. Box 263, Am. Mach. 


MACHINE OPERATORS, automatic screw, on Brown & 
Sharpe and Acme machines; state experience and wages ex- 
ected; references required. Address Camera Works, Eastman 


odak Co., Rochester, N. Y. 
Ohio 


MACHINE DESIGNER, one who is thoroughly capable on 
medium size automatic machinery; state age, qualifications 
and salary expected in first letter; permanent employment to 
right man. Box 234, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 

DRAFTSMAN, designer familiar with gear cutters and hob- 
bing machines preferred; state experience and salary. Box 
259, Am. Machinist. 

DRAFTSMAN, familiar with engine work, energetic and 
capable, to take charge of small drafting room. Box 252, Am. 
Machinist. 

SALESMAN, calling on machinists’ supply, auto supply 
and plumbers’ trade; a quick selling side line on commission. 
Address Crescent Mfg.’ Co., 8076 Jenkins Arcade, Pittsburgh, 
Penn. 

DRAFTSMEN-DESIGNERS and detailers, familiar with 
small work, such as guns, typewriters, adding machines, etc., 
state experience in detail and compensation expected. Box 
269, Am. Machinist. 

FOREMAN—First-class man, pressed steel department 
manufacturing heavy pressed steel stampings; must be up to 


date in every particular; have thorough knowledge of tools 
and a good executive. Box 261, Am. Machinist. 

GOOD MACHINERY DESIGNER AND DRAFTSMAN; must 
be able to do his own calculating and from sketch of a ma- 
chine work out correct detail drawings; state experience, age, 


references and salary expected. Box 87, Am. Machinist. 
DRAFTSMAN, first class, experimental, familiar with add- 
ing machines, mechanism and designing; excellent opportunity 
for capable man: in order to comply with the a ove, give 
experience in detail and compensation expected. Box 207, Am. 


Machinist. 

OPERA TORS—The Monotvpe School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled: these qualifications carry most weight: Common 


sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Wisconsin 


MEN WANTED—RBecause of the renid growth in our busi- 
ness we are constantly on the lookout for keen, able and 
practical men in the various departments of our works; for 


men above the average such positions offer splendid oppor- 
tunities: in addition to our assembling rooms we operate our 
own machine shops, drop-forge plant, foundries and body 
works and invite correspondence from men whose experience 
convinces them that their ability is above the ordinary: one- 
third of our present emplovees have been with the manage- 
ment of this company from eight to 26 vears. Address factory 
manager, the Thomas B. Jeffffery Co., Kenosha, Wis. 
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POSITIONS WANTED 





Illinois 

SUPERINTENDENT desires position; interchangeable 
manufacturing or sheet metal goods; best of reference and 
record; at present employed. Box 162, Am. Machinist. 

FOREMAN TOOL MAKER, 12 years’ experience on all 
classes of interchangeable work; familiar with designing and 
building tools for rapid production of machine parts. Box 
268, Am. Machinist. 

FACTORY MANAGER or superintendent, designer, inven- 
tive and up to date, 20 years’ experience in all details of the 
manufacturing game, wants position as factory manager or 
superintendent. Box 231, Am. Machinist. 

DESIGNER AND TOOL MAKER, familiar with stamping 
presses and dies, forging machinery, and who can design 
special machine tools to meet the requirements of live manu- 
facturers desires leading position. Box 258, Am. Machinist. 

MANUFACTURING SUPERINTENDENT or practical pro- 
duction engineer, can increase precneHen by tuning up all 
departments, introducing scheduling, piece work or premium 
systems, time study, instruction cards, etc.; I guarantee piece- 
work rates. Box 250, Am. Machinist. ; 

REPRESENTATIVE OR SOLICITOR—A thorough mechanic 
on interchangeable manufacture tools and equipment, capable 
of ew hg pan any class of people on most intricate of 
mechanical subjects, wishes position as representative or 
solicitor, South or West preferred; excellent health and habits; 
best of references. Box 264, Am. Machinist. 


Massachusetts 
SOUTH AMERICAN REPRESENTATIVE, familiar with all 
parts of country, desires to arrange extended trip as represen- 
tative for one or more reliable manufacturers. Will make 
two trips yearly in future. Box 265, Am. Machinist. 


New Jersey 
MECHANICAL ENGINEER, 39, machinist by trade, eight 
years with one concern, seeks position with manufacturing 
company on regular or special work as designer or con- 
structor; references. Box 273, Am. Machinist. 


New York 


SUPERINTENDENT of large concern would correspond 
with parties in need of a live man. Box 222, Am. Machinist. 

SUPERINTENDENT, age 40; practical mechanic; organizer; 
result producer, now doing it; minimum salary, $3000. Box 
171, Am. Machinist. 

MECHANICAL SUPERINTENDENT, familiar with modern 
methods, now employed by a large manufacturing company, 
desires to correspond with firm requiring a high-grade man. 
Box 177, Am. Machinist. 

DRAFTSMAN-DESIGNER wishes change; 14 years’ experi- 
ence technical, shop and drafting room on automatic machin- 
ery, gasoline engines, etc.; executive ability and experience. 
Box 271, Am. Machinist. 

GENERAL FOREMAN—By capable mechanic, 24 years’ 
shop experience, 10 years of that time in executive position, 
up to date in modern machine shop and tool-room methods, 
wishing to make a change; would accept position as general 
foreman or tool-room foreman; can furnish good references: 
only those meaning business need apply, as I have no time to 
answer letters. Box 243, Am. Machinist. 





MISCELLANEOUS 
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Punch press tools, jigs, fixtures, etc. Taylor-Schantz Co., 
Rochester, N. Y. 

_ Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

Let us quote you on casting and machining small brass 
parts. Box 804, Am. Machinist. 

A neven-apingic multiple drill, to drill 12-in. circle up to 
% in. wanted. Box 270, Am. Machinist. 

Experimental works, punch press tools, jigs, 
very reasonable prices. Box 267, Am. Machinist. 

Patented threading tool, best ever invented; economizing 
50 per cent. labor; would sell, or on royalty. Box 266, Am. Mach. 

Work wantedefor automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. Bye hE ER 

For Salez-Fairbanks, Morse & Co. 75-hp. gas producer; 50 
b.hp. producer-gas engine; 8x12 plunger pump, with friction 
connections; outfit used six weeks. The ichigan Trust Co., 
Receiver, Eastlake, Mich. 

For lease, small, but modern machine shop in Connecticut; 
building equipped with motor and shafting, steam-heating 
and automatic sprinkler systems; excellent labor conditions, 
location on railroad, etc.: it is ready for you to step into today 
and begin work; write for details now. Box 272, Am. Mach. 

An exceptional opportunity for profitable investment—A 
large, strictly modern iron works, manufacturing an exten- 
sive line of ore-mining. milling and smelting machinery, 
requires additional working capital, or will sell outright at a 
bargain; party invésting can secure exceptionally favorable 
terms. Box 245, Am. Machinist. 

Machine tools and small tools—Alfred Herbert, Ltd., Coven- 
try, having an extensive organization and a large staff of 
salesmen especially engaged on machine tools and small 
tools in Great Britain, France, Germany, Italy, Switzerland, 
Belgium. India and Japan. are open to handle good agencies 
of all kinds and invite corresponrence with manufacturers. 


fixtures at 
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The Queen City Cylindrical Grinder 


SYNOPSIS—The type of the design is that of a station- 
ary work table and traversing wheel base. The features 
are: simplicity, centralized control and constant speed 
drive. 


ve 


A line of heavy plain cylindrical grinders is being 
brought out by the Queen City Machine Tool Co., Cin- 
cinnati, Ohio. These machines are known as “Queen 
City” grinders. They will be built in two swings 10 and 
12 in. and in four lengths for each swing, 36, 48, 60 and 
72 in. The size. illustrated is the 12x72 in. 

The type of the design is that of a stationary work 
table and a traversing wheel base. The dominant feature, 
is simplicity, as will be shown by the following detailed 


with the floor or foundation upon which the machine may 
be set. 

The ways at the back of the machine carrying the 
wheel base are solid, and are tied to the table support by a 
double web construction which adds stiffness. The space 
beneath the table support is used for the change gears 
and feeding mechanism. ‘These gear boxes and accom- 
panying parts are designed in units and can be removed 
from the front of the machine, as shown in Fig. 4. Fur- 
ther, these units are designed to enter any size of machine 
of the entire line. 

The water reservoir, with its attachments, is a separate 
casting located at the right as best seen in Figs. 1 and 3. 
The driving shaft for the wheel is supported on two heavy 
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Fig. 1. QueEN City CYLINDRICAL GRINDER 


description of the mechanism. Another feature is the 
centralized control. The operating handles and levers 
are so placed that all of the movemenis of the machine 
are under the control of the operator from a single po- 
sition directly in front. The drive is through a con- 
stant-speed pulley with the elimination of all counter- 
shafts. The speed changes are obtained from a quick 
change gear box, but the drive is through a belt. The 
reason for this construction lies in the fact that all-gear 
drives may leave marks on the work. 
THE Base 

Turning to Fig. 1, it will be seen that the base is of a 
continuous box section with a rectangular outline upon 
the floor, provided with three points of support. Of 
these, two are at the right end, one at each corner, and 
the third at the middle of the left end, as the observer 
faces the machine. Thus, there is three-point contact 


brackets that spring from the base of the. machine, as 


seen in Fig. 3. 
THe Worx TABLE 


The work table is a heavy casting, triangular in cross- 
section, swung on a hardened and ground center pivot 
114 in. in diameter. This is driven into the table itself, 
and fits in a reamed hole in a bushing in the top of the 
table support of the base. Fulcruming on this pivot, 
the table can be swung in either direction to grind tapers 
up to a maximum of 3 in. per ft. At the right end a 
graduated plate is provided, which reads either in de- 
grees or amount of taper per foot. 

The contact surfaces of the table and its support are 
recessed in such a manner that the areas in contact are 
uniform, irrespective of the position into which the table 
may be swung. At the extreme right of the table is a 
star handwheel indicated by A in Fig. 4, whose screw 
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passes through a pivoted nut running in a slot in the 
top of the table support. Turning this handwheel gives 
the desired angular setting to the table. 

The front of the table at the top has a deep 51-deg. V 
for the head- and tailstocks and steady-rests. The bot- 
tom V has its surface in the same plane as the one at the 
top (See Fig. 3). The clamping device for the tail- 
stock is of approved design and is shown at the left in 
Fig. 3. 

The stiffness of the table is secured by means of a 
series of ribs, one between each pair of adjacent holes 
seen in front. 

The machine is honestly rated; as the length capacity 
is determined by bringing the stocks flush with the ends 
of the table and measuring the distance between the 
centers. The rated diameter 
in.; that is, the distance from the center line of the cen- 
ters to the adjacent surface of the table in the case of a 


clearance over the is % 


12-in. machine, is 614 in. 

Turning to Fig. 3, which shows the back of the table, 
it is seen that this has a large surface to shed water. 
Further, this surface is integral with the table itself, 
An inside dam keeps 


being a part of the same casting. 
The spindles of the 


all liquid from reaching the gears. 
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Tue CONSTANT-SPEED Drive 


The driving mechanism consists of a constant-speed 
pulley seen at the left in Fig. 2, and having a band fric- 
tion clutch. This clutch is the same type as the one 
used for a number of years in the shaper gear box made 
by the same firm. It is operated by means of a vertical 

















Riegut END oF GRINDER, SHOWING CONSTANT- 
SPEED PULLEY 


Fig. 2. 
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Fig. 3. ReaR OF QUEEN CITY CYLINDRICAL GRINDER 


head- and tailstocks are hardened and ground, and, in the 
former case, run in cast-iron bearings. The steady-rests 
are of an approved type, and are arranged to take work 
up to 6 in. in diameter. 

The headstock spindle is belt driven, with a combina- 
tion of a fixed.and adjustable idler to control the belt 
tension. ‘The handwheel B at the left in Fig. 4 oper- 
ates a bracket carrying the adjustable idler, thus bringing 
the tension under the operator’s control. The driving 
pulley for this belt is inside the base of the machine it- 
self at the extreme end. 


handle shown in the same illustration. Engaging this 
clutch starts the back shaft and main inside shaft of 
the machine. 

The cone member of the clutch is keyed directly to the 
back shaft, which extends the full length of the machine 
and is supported in bearings carried by substantial brack- 
ets bolted to the base. At the left, best seen in Fig. 
2, is a horizontal belt driving forward to the main 
shaft inside of the base. The speeds of both the back 
shaft and this main shaft are the same, 500 r.p.m, 
The long lever, a little to the left in front, engages the 
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secondary shaft inside of the base, thus putting into 
operation the feeds and traverses. 

At the right end of the machine, best seen at the left 
in Fig. 3, and outside of the shaft bearing, is a spoked 
pulley driving the circulating pump. 

The driving cone for the grinding wheel has two steps 
and is carried on a traveling bracket bolted to the back 
of the wheel carriage. This pulley is keyed to a quill, 
which runs in a bearing in the bracket. The quill has 
two sets of roller keys entering keyways in the back shaft. 
There are six rollers in each set, carried by steel blocks ; 
the blocks in turn are set into slots in the quill. 

THE WHEEL MECHANISM 

The wheel carriage is a long casting carried on one flat 
way and one V, the latter being at the rear, as seen in 
Fig. 3. Each end is provided with a curtain to protect 
these from dust, although this feature is not shown in any 
of the illustrations. The rack operating this carriage is 
of steel bolted in “place beneath and meshing with a 
hardened-steel pinion carried on a hardened and ground 
shaft. All of the bearings of this shaft are bushed, in- 
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up for wear. In the bottom of the base is an oil reservoir 
into which this screw dips, and at the end is a series of 
hardened-steel and thrust washers. Through 
this screw the cross motion of the slide is controlled. 

On the rear of this slide is pivoted a bracket carry- 
ing an idler pulley in contact with the grinding-wheel 
driving belt. On the ends of the bracket are rollers com- 
ing in contact with cams on the underside of the slide. 
(See C and D, respectively, of Fig. 3). The tendency of 
the in-and-out motion of the wheel slide is to slacken and 
tighten the belt, and this tendency is counteracted by the 
changing of the position of the idlers due to the action of 
fixed and on the 


cast-iron 


these cams. The cam on one side is 
other adjustable to get the proper relative setting. 
The gib used in the wheel slide is of the floating type 
which has been adopted for some time in the shaper 
built by this firm. It is held by two sets of screws. One 
pulls the gib upward against the other set, which locks it. 
This form has the advantage of being easily adjusted 
from the top of the slide without the necessity of getting 


at the gib from the end. 
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Fic. 4. Quken Crry GRINDER witH Gear Boxes ReEMoveED, SHow1ne Unit Constrvucrion 


cluding one in the back of the bed, which gives an out- 
board support. 

The wheel base is both keyed and bolted to the car- 
riage, and carries in front a horizontal shaft having a 
set of bevel gears at each end. The outer set connects to 
a nearly vertical shaft held in a bracket and running up 
to a handwheel which controls the cross movement of the 
grinding wheel. 

The other set of these bevel gears connects with a shaft 
having an Acme screw meshing into a split nut on the 


wheel slide. This is provided with adjustments to take 


THe WHeet SPINDLE 

The wheel spindle is of tool steel locally hardened at 
the bearings and ground. The bearings are of phos- 
phor-bronze, straight inside, tapered on the outside, and 
split into three parts from each end, these splits being 
staggered and running in for about two-thirds of the 
length. Over each bronze bearing is a cast-iron sleeve 
pressed into the housings of the wheel slide. 
sleeves are tapered on the inside to fit the bearings and 
are provided at the ends with adjustable steel collars 


screwed to the bronze bearings. 


These 
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Adjustment of these collars acts on both ends of the 
bushings to close or open as the case may be. The front 
bearing is 314x7 in., and the back bearing 3x6 in. Thus, 
the ratio of diameter to length in each case is 1: 2. 

The thrust bearings are double washers of steel and 
cast iron, set in the outer flange adjusting nut and kept in 
position as the bearing is taken up. The shoulders on 
the spindle are ground true with the journals to insure 
equal adjustment of both bearings. 

The wheel retainers have a straight fit and are keyed to 
the spindle. Wheel balance is secured by a ring screwed 
into the back of the wheel flange. The guard over the 
wheel is of heavy construction and is adjustable in and 
out. The nozzle opening in front is integral with the 
guard itself, which insures that if the guard is properly 
set, water will be delivered on the wheel in the proper 
place. The construction of the guard is such that it is 
expected it can never be broken by a bursting wheel. 


LUBRICATING FEATURES 

The question of lubrication has been carefully con- 
sidered in the design of this machine, for every high- 
speed shaft is ring oiled or has a sight-feed lubricator. 
In addition, the bronze bushings on the wheel spindles 
have the slots packed with felt. 

Two wheel speeds only are provided, 1100 and 1500 
r.p.m. for an 18-in. wheel. Any width of wheel can be 
used up to three inches. 

Mention has been made of the handwheel for oper- 
ating the cross-slide. This is plainly seen at the right 
of the grinding wheel in Fig. 1, and its connection to the 
wheel slide has already been described. Below the hand- 
wheel is a graduating disk which can be set and locked 
in any desired position on the spindle. This is 7 in. 
in diameter, and has 500 divisions, each representing 
0.0002 in. 

An adjustable stop is fastened to another and lower 
disk, which is fixed on the spindle that operates the 
There is also a fixed 
The use of these is 


cross movement of the wheel slide. 
stop carried on the spindle bracket. 
to give successive settings for duplicate work 


WORK-REVOLVING MECHANISM 


Twelve work speeds are provided in geometrical pro- 
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gression. These are 20, 26, 33, 42, 53, 69, 85, 111, 142, 
180, 222 and 292 r.p.m. The ratio of the progression is 
1.275. These are secured from a gear box of the sliding- 
handle, cone type. There are six positions of one handle 
and two of the other. 

The drive is directly from the main shaft, which passes 
through the lower part of the base interior through back 
gears to a secondary shaft. Fig. 4 shows this gear box 
and its mate removed from the machine, and gives a good 
idea of the mechanism. 

There are also 12 wheel traverse speeds arranged sub- 
stantially in geometrical progression ; these are 6, 8, 11, 
14, 18, 25, 33, 44, 59, 77, 102 and 140 in. per minute. 
The progression ratio is 1.333. These are derived from 
a gear box similar to the one for the work speed except 
that it is arranged to give a reversal to the direction of 
motion. As before, one lever has six positions and its 
mate two. . 

The wheel-base traverse control is obtained through 
the mechanism carried by the traverse box in the front 
of the machine (See Fig. 4). On the front of the base is 
a sliding rack driven by a pinion. This rack carries the 
reversing dogs which lock into the rack teeth (See £ of 
Fig. 4). 

The wheel-carriage rack-pinion shaft is driven by a 
worm and wheel from the gear box on ‘the secondary 
shaft. From this rack-pinion shaft a smaller pinion shaft 
is driven with the pinion meshing into the dog rack in 
front. Behind the large handwheel is the handle that 
controls the reverse. This operates through a clutch 
engaged by the starwheel located in front of the hand- 
wheel. 

A dwell device is operated by the star handwheel at 
the right of the large handwheel. The principle of this 
mechanism is the sliding of a worm on its shaft before it: 
begins to operate the wormwheel that produces the re- 
verse motion. This dwell is under the instant control of 
the operator at all times and does not affect the position 
of the wheel. 

A final feature is the pump and water tank at the right. 
The pump is of the vane type. The pan has a double set 
of baffles to remove dirt before the cooling water reaches 
the suction chamber, from which it is taken by the 
pump. 
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The New Era in Machine Tool Design’ 


By E. P. BuLtarpt 


SY NOPSIS—The three essentials in machine tool design 
are productibility, durability and adaptability. Features 
that tend to put these in effect are: Provisions for contin- 
uous operation, power movement of machine parts, easy 
methods of setting tools, power in abundance, high cut- 
ting speeds, use of cutting lubricants, improved materials 
of construction, automatic machine lubrication, limited 
belt speeds, and universal tocl equipments. 


[A 
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Granting that the machine tool is a prime factor in the 
advancement of our civilization it seems right and proper 
that machine-tool builders should exercise their energy 


*Address delivered before the November meeting of the 
Cleveland Engineering Society, slightly abridged. 


tPresident, Bullard Machine Tool Co. 


to make their machines more productive, more useful, 
if they are to be a real help in the upbuilding of other 
industries. How may this object be attained? The 
answer lies in the one word “analysis”; analysis of the 
work to be done, the conditions to be met, and of the 
means already at hand. 

For example: What is indicated by an analysis of 
present-day shaft-turning conditions? First, the ma- 
terial to be worked is tough and hard, requiring more 
power to obtain a given result. Second, tool steels are 
wonderfully improved, enabling us to plan a greater 
result in a given time—-still more power required. Great- 
er power must be transmitted, to attain which we must 
increase, throughout, the proportions and strength of 
the machine parts involved. How to satisfactorily ac- 
complish this result can only be learned through analysis. 
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Have designers followed this method? What difference 
is there between many lathes of today, for instance, and 
the lathes of 10 years ago? That is the point. There is 
not the difference between the machine tools of today and 
the machine tools of 10 years ago that there should be. 
They have not, in all cases, kept up with the times. Many 
are now identical in detail with the construction of 10 
years ago. But anyone who continues to build machines 
of that kind cannot hope to keep his trade, because of 
inefficiency. The machine tool of today must meet the 
conditions of today. 

In analyzing the various elements of machine tools the 
question naturally arises, wherein can they be improved ? 
There are many ways. First, let us consider the question 
of control. Control is the essence of machine-tool opera- 
tion. It plays the largest part in the production of work. 
Control is everything. We see it in other products and 
think nothing about it. When you touch a typewriter 
key and the letter is impressed on the paper, we think 
little of that; but there is infinite exactitude in getting 
that impression. 

And so with the machine tool. It must not merely be 
started and stopped; it should be started precisely at the 
right time, under perfect control, and should be stopped 
exactly as you want it, and stay stopped until it is again 
started. The machine tool should do the work: the 
operator should use his energy solely in directing it. He 
should not be called upon to spend his valuable time, or 
his mental energy in operating an oil can on 60 or 100 
different holes which are supposed to be oiled. He should 
not be called upon to shift dangerous belts or move heavy 
parts. We can do all of these things by power. 

There is absolutely no occasion today for an operator 
to be required to do these things, and any machine which 
compels the operator to use his physical energy to move 
heavy parts, to shift belts, or do any of the things which 
waste time and productive energy, is inefficient in design 
and construction. 


Tue THREE ESSENTIALS IN MACHINE Toon Design 


What, then, are the essentials of machine-tool design ? 
The things that we can lay down and say we must have. 
It seems reasonable that we should ask for productibility, 
the ability to produce. It is of prime importance, for it is 
what we buy the machine for, and if we cannot get 
productibility we have not spent our money wisely. Thus, 
productibility is the first essential. 

The second, is durability. Is it unreasonable to suppose 
that, having paid for a machine, we are entitled to dur- 
ability? Should not a machine stand up and do its work 
under present conditions—with inefficient men, may be? 
We are entitled to that. So, durability I place second. 

Productibility, of course, is qualified by durability. If 
it is not a durable machine its ability to produce ceases. 
So, it is reasonable to ask that a machine be durable, 
that, it will remove the amount of material required in a 
given time and do it easily, and have a sufficient factor 
of safety in the design of its parts to provide for the 
continuous performance of the work for which it was 
installed. 

The third essential is adaptability. By adaptability 
IT mean the ability of the machine to meet conditions. 
Let us assume that we have purchased a machine for a 
given purpose. The machine should meet our condi- 
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tions. It. is of little interest to us that it may be able 
to produce work for somebody else. What we purchased 
it for was that it should meet our conditions. 

We have, then, three essentials in machine-tool design : 
Productibility, which means the ability to produce; 
durability, or the ability to stand up and do the work, 
and adaptability, or the ability to meet our conditions. 

There are several factors which enter into the question 
of productibility, each of which .is, in a way, related to 
the others. If, for any reason, the machine is not in 
service it is not producing and is, therefore, inefficient. 

THE FEATURE OF CONTINUOUS OPERATION 

Continuous operation is an essential factor which is 
dependent not only on durablity but on adaptability as 
well. If minor details of construction are constantly 
giving trouble it is not a durable machine, and if long 
delays are frequently occasioned by the necessity of chang- 
ing or providing complicated and expensive tool equip- 
ments the machine is not adaptable, and the expenditure 
therefor has not been wisely made. 

I have already spoken of the starting and stopping, 
and wish to impress upon you the importance of that 
detail. I believe the starting and stopping of a machine 
are, possibly, the most important functions of the operat- 
ing mechanism. The machine should start just when 
the operator wants it to. It should not start a little 
ahead of time and it should not lag. It ought to stop 
just as exactly as you stop an automobile, a trolley car, 
or any other moving object. 

The starting and stopping of any machine are two 
very important factors in its operation. Shifting belts 
do not meet the new conditions; they are too slow. 
{fficient clutches are difficult to make. In fact I think 
the weak point in about 90 per cent. of the automobiles 
is in the clutch. The clutch does not work; it starts 
too quickly, or it drags. Some of you probably drive 
automobiles and you know that the clutch is a very 
important part of your machine. A clutch in a machine 
tool is equally important. It cannot be too good, and the 
brake merits equal consideration. 


Power OPERATION 


Let us consider the power operation of heavy parts. 
Did you ever stop to think what it means to take hold of 
a large planer or lathe and move the heads or carriage 
any distance? It is a tremendous piece of work. A man 
who is not in training cannot do it, and a man who does 
it frequently during the day is spending a large part of 
his energy in useless work, wasting his physical as well as 
his mental abilities, because power can be applied to the 
operation of those parts just as easily as to driving the 
tool. 

Power operation of heavy parts, gentlemen, is here to 
stay. It may be inefficient on some machines, it may be 
inefficient on all, but the time will come when you can- 
not hire a man to run a machine in your shop unless the 
machine is equipped with mechanical means for operating 
the heavy parts. I refer to machines having heavy parts, 
of course. I do not expect to see little, light parts power 
controlled, but the time will come when workmen will 
refuse to run heavy machines not so equipped. 

Consequently it is essential that we should produce 
machines that are equipped in that way. Incidentally 
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it is just as essential that we should perfect the operation 
and motion of these parts so that they are under as 
absolute control as the starting and stopping, which I 
have already stated are very important. 


Setting Toons 


In the matter of the setting of tools, I wonder if any 
of you gentlemen have ever done what I have done? 1 
have gone around the country with a stop watch in my 
pocket so that the operators could not see it and have 
made time studies on my own account, recording the time 
which the average operator requires for the setting of 
tools. My calculations may not agree with your ideas 
on that subject, but I am convinced, and | think it can 
be demonstrated in your own shops, that about one-third 
of the total time you pay for is spent in securing sizes. 

For instance, a man takes a steel casting, and he does 
not want to spoil it. He has got to reduce it to an exact 
size. He puts it on the machine and spends about 15 
minutes cutting it down a little. After that he tries the 
calipers on the turned surface and finds that it is about 
one-eighth of an inch too large. I noticed it is usually 
about one-eighth of an inch. He then starts in and repeats 
that operation several times. One man out of a thousand 
can set a machine accurately enough to do this work 
without wasting time, and the other 999 will do just as 
this one did. 

You can see it everywhere. Consequently, your ma- 
chine tool should, to be efficient, take that burden off the 
man and give him means for obtaining sizes quickly and 
accurately, and of duplicating sizes every time, so that 
the strain, due to his feeling of responsibility for the 
casting, is taken off his mind, and he feels free to set 
the tool in the shortest time and in the most effective 
manner. 

Power IN ABUNDANCE 

Under productibility comes the question of power. 
How often do you see a machine that can be loaded right 
up to all the tool steel will stand and take cuts easily and 
comfortably and look as if it was going to continue to 
take them as long as necessary to machine the piece? 

I suppose there are 50 compounds on the market for 
making belts pull, but a truly efficient machine tool 
does not need them, for the power is there in the form 
of a big, wide beli, and there is plenty of strength in the 
materials between that belt and the cut to take all that 
the belt will pu!l, and that belt will pull more than the 
cutting steel will stand. . 

I have seen a comparatively small machine turn off 
1785 lb. of cast iron chips in an hour. The casting was 
large and the cuts deep, heavy and fast, in fact un- 
necessarily so, but the machine came through that 
durability test without difficulty and proved that the 
design was right. Power in abundance—excess of power 
—is an essential part of a producing machine and it is 
in this respect that the average machine in the shop is 
lacking. 

As to the correct distribution of metal; probably every 
man when he buys a machine tool asks as the first 
question: “How much does it weigh?” But what does 
that question amount to? If I, as a machine-tool builder, 
wish to deceive you I can pour pig iron into the base of 


my machine and give-peu weight that costs little and is 
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valueless to you. We can take little, lightly designed 
machines and fill them up in the bottom and give you 
weight, but you would not have productibility, because 
the weight would be in the wrong place. 


CuTTING SPEEDS 


You will find in the text books, which have been 
prepared during the past 10 years, statements to the 
effect that machine steel may be turned at the rate of 
25 ft. per minute, cast iron at 30 ft. I have seen a piece 
of machine steel, 40-carbon, open-hearth steel, turned at 
425 ft. a minute, just like a piece of wood and turned 
easily and freely, and that was done because the machine 
that was doing it could do it easily; it did not vibrate 
and the cutting tool had an opportunity to work. 

The cutting tool is a delicate thing, when you think 
of it. It must have a keen edge to, work properly. If 
it has a dull edge-—which it gets very soon after vibration 
sets in—-it ceases to be a cutting tool and becomes 4a 
pushing tool, and these ragged, torn pieces you see around 
a shop represent inefficiency, lost power, poor tools and 
poor machines. The correct distribution of metal is an 
essential point. . 

I have seen a boring machine take a cut 1% in. wide, 
Y%, in. deep, at 150 ft. cutting speed a minute and 
produce a smooth cut. That was a finishing cut on a 
cylinder and it was satisfactory. Only the correct 
distribution of metal can give that result, and that tool 
could not be made to stana up if the metal in the machine 
were not there to properly support it and hold its cut- 
ting edge right to the work. 

The correct distribution of metal is one of the very 
important factors in machine tool design. I believe that 
machine tools as a rule are light in some of the very 
essential parts. I am speaking of the general run of 
machines which I produce and which others produce. 
I believe they are light in essential parts, and I believe 
that when we come to have a full understanding of where 
we should place metal and how we should place it and 
what kind of metal it should be, we will make a great 
advance. 


Currine LuBricANts RepucE Power CoNsUMPTION 


There is another point we can make in the cutting of 
metals, which has to do with the production of work, 
that seems to me to have infinite possibilities, and that is 
the use of cutting lubricants. I had it brought very 
forcibly to my attention some time ago that there was a 
large saving to be made in power by the use of cutting 
lubricants. 

A machine was in operation in our plant on a steel 
casting. The foundry, for some reason best known to it, 
had left about 34 in. on the periphery of the casting, 
which had to’come off. The surface was about 16 in. wide. 
The machine was running along very nicely with two 
large streams of water, about 36 qt. a minute, thrown di- 
rectly on the cuts. There were two cuts, one on the top 
and one on the side. 

The chips were turning blue when they came out of 
the water. I stood watching it and I said to the operator: 

“Fred, if we turn that water off what will happen ?” 

“Tt will burn the tools.” 

“Well. let’s shut it off and see.” 

So we shut down on the water and the machine made 
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half of one revolution and the belt went off. We thought 
that we had a broken tool: that a tool had burned. We 
backed the machine out and the tools were just as they 
were before. They had not run far enough to be 
destroyed. So we started the machine with the water 
and it went along easily and comfortably, and then we 
cut the water off again. It went less than half a revolu- 
tion. 

I tried that enough times to convince me that there was 
something there I did not understend. I had always 
thought that lubricant simply made the tools last longer. 
I did not know that there was any appreciable difference 
in power consumption; so we brought a motor to that 
machine and attached a recording wattmeter and went 
at the proposition in such a manner that we could find 
out what was happening. 

After experimenting for several days we satisfied our- 
selves that on that heavy cutting there was a difference 
of 43 per cent. in the power required to machine that 
piece with and without cutting lubricant. As we came 
down and tried lighter cuts we found, of course, less 
difference. But there was 43 per cent., gentlemen, on 
that particular piece, and it is an item, because we have to 
pay coal bills and we also have to pay for tools that we 
burn up. Under these conditions it does not pay us to 
generate too much heat or to keep on generating any 
unless means are provided to absorb it in a cutting 
lubricant. 

Curtina Lusricants Arp AccURATE MEASUREMENTS 

Further experiments along that same line showed us 
that pieces which we tried without any lubricant became 
so heated that it was not only difficult to handle them, 
but the dimensions were all out. A hole 15 in. in diameter, 
when the piece was cold, became 15 in. plus 0.009 in. 
when a light racing cut was taken across the top of the 
casting, 

Had we taken our measurements of that piece when it 
was hot they would have been incorrect and we should 
have had to make an allowance for that heat; and the 
allowance for that heat is an unknown quantity, depend- 
ing entirely upon the shape of the piece and the amount 
of heat which we generate. 

I believe that not only will we turn all steel with cut- 
ting lubricant in the future, but will turn cast iron with 
cutting lubricant. We have tried that in our works and 
it is not such a foolish thing as you might think. We 
had some large castings which had to be accurate and 
which got very warm in roughing out; consequently the 
error was an unknown quantity. We found that by us- 
ing cutting lubricant we kept the piece cool and elimin- 
ated the possibility of error. 

Cutting lubricant is a thing you will have to deal with. 
It will represent an investment which is a wise one and 
you will find that production will be increased for the 
investment, particularly when you come to turn alloy 
steel. 


IMPROVED MATERIALS OF CONSTRUCTION 


We will now take up the question of durability. What 
are we going to do to make our machines stand up? 
As we go around our shops we find a machine “down” 
here and there. Now what are we going to do to make 
them stand up? We cannot do it by using the carbon 
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steels. Automobiles would not run today if they de- 
pended upon the steel which went into automobiles 10 
years ago. We must use alloy steel. 

This is not the age of steel any more; it is the age of 
alloy steel. We have come to a point where the alloys 
introduced into steel give qualities which we never 
dreamed of. You can take a piece of chrome-nickel alloy 
steel and you can form a gear blank of it, and after 
heat-treating it you can hammer one of the teeth over 
against one of its fellows without breakage. You can- 
not do that with a piece of cast iron. 

Look at your physical tests with alloy steel—240,000 
to 245,000 lb. elastic limit, 260,000 to 270,000 lb. ten- 
sile strength! From this grade of steel we can produce 
a class of goods guaranteed to give certain fixed results. 
Such steel is not expensive. You cannot measure the 
value by the pound. Its value is unknown. 

There is another material that we have today that we 
did not have 10 years ago—beautiful steel castings. We 
can today get castings made of steel that run almost as 
good as gray-iron castings, and much stronger, and we 
can buy them on a chemical and physical analysis. If 
we want 40-carbon, just tell the foundryman and he can 
give it to us. 

MacuINneé LuBRICATION 


About a year ago I was in a machinery dealer’s store 
looking at a very handsome machine. It was beautifully 
painted and beautifully polished. Every detail had been 
taken care of. I noticed a little round disk about as large 
as a 25c. piece which said “oil here.” I commenced to 
look over the machine and I found 114 of them. There 
were 114 holes on that machine that required attention. 
A man had to go around every morning with a squirt can 
and oil those holes. There are 114 chances to one that 
he will miss one, and it may be the most important one 
on the whole machine. There is that chance you cannot 
get away from. 

Now, that set me to thinking, and I went home and 
I happened to think of my old automobile. I had one 
years ago and I had to go over it about every 20 miles 
and take a squirt can of oil and give it to that engine, 
and it did not make any difference how much I put in 
the rear axle, it would not stay there anyway. Those were 
the instructions on that car. 

I had a later car which pumped oil into the engine; it 
pumped oil up through that engine and back again, and 
it certainly struck me as being about the perfection of 
lubrication. And so, naturally we went into studying 
that problem on our own machine, and today I am con- 
vinced that forced lubrication, not squirt-can lubrica- 
tion, is one of the elements in machine design which we 
have got to consider. I believe that five years from now 
all machine tools will be so lubricated. 

It is obvious, we cannot get away from it. There is 
no amount of criticism that will prevent its being done. 
The objection that the oil will get dirty has no founda- 
tion. You can filter it if you want to. You can pump 
it up into your machine, distribute. it to the running 
parts, and you will be surprised, gentlemen, to see the 
efficiency of that machine so lubricated. 

I think it is a fair assertion to make that with pro- 
perly proportioned bearings, so lubricated that the two 
metals cannot come in contact with each other, the film of 
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oil being maintained by a fresh supply, the life of the 
machine is prolonged indefinitely. 

I have produced machines, gentlemen, that I fully ex- 
pect to run a hundred years and not wear out. They 
will become out of date, but will not wear out in the 
parts taken care of by that system. We have not per- 
fected the system, perhaps, but that is one of the feat- 
ures that is going to be developed. 


Limitep BELT SPEEDS 


Another factor in durability is, limited belt speeds. 
There are limits to everything. Belts are efficient up to 
a certain point, and when you run them faster than that 
they cease to be efficient and larger belts are required. 
Some of you may argue that you do not believe in belts; 
that you want the machines motor driven. Very well, 
reasonable speed still holds good. We all prefer moder- 
ate-speed motors. We do not want our gears running 
like buzz saws. Gears can run comfortably and easily and 
still do their work. This applies just as well to a ma- 
chine tool as to an automobile. 

I was in an office the other day where they had, I 
think, 28 noiseless typewriters. I do not know anything 
about the typewriter itself or its efficiency, but certainly 
it was very nice to have the office so quiet. There was 
not that continual click, and I believe the noiseless type- 
writer will come for that reason. Gears running above 
600 ft. a minute are likely to be noisy, whereas gears run- 
ning less than 600 peripheral feet a minute will be quiet. 

. AJ 
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UniversaL Toot EQuIPMENT 


Under the essential of adaptability the first point is 
its reference to your own work. The tool equipment 
must be universal. We are not considering a special 
machine purchased for a special purpose. Therefore, 
the tool equipment should be a universal tool equipment ; 
it should be a standard tool equipment purchased from 
the maker of the machine. 

Secondly, ease of setting up. If the total time for do- 
ing a piece is an hour and a man has to spend half an 
hour setting it up there is inefficiency. How can this 
setting-up time be reduced? By getting machines which, 
when you turn a lever, will go ahead as you direct. That 
machine which can be controlled will be adaptable be- 
cause of the ability to set it up for each job in the short- 
est possible time; it will be efficient in that respect. 

And how shall we save time between cuts? What is 
the use of cuts at high speed, ripping things to pieces 
and then losing all we gain because we cannot cut the 
time between cuts? To cut your costs properly, you must 
cut the time between cuts. Losing time between cuts is 
exactly like that idle freight car which they say is in 
use but two hours out of the 24. 

There is where you can make a big saving in your 
shops because it is the time lost which you can save by 
using a machine which is so controlled that the changes 
of speed and changes of feed and everything required 
to put that machine into operation can be performed in 
the shortest possible time. 
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Calibration of Emery Testing Machine 


By A. H. Emery, Jr. 


SY NOPSIS—Method of making 20,000 lb. of standard 
weights. Design and construction of a huge caltbrating 
machine, built especially to calibrate the testing machine 
just erected at the National Bureau of Standards, Wash- 
ington, D. C.; the method of calibration. 

The calibrating of any instrument of precision is per- 
haps as difficult, if not actually more difficult, than the 
design and building of the instrument itself, and this 
is true of the large Emery testing machine illustrated 
as described on page 1. 

In this machine the basic unit of measure is the 50-lb. 
standard weight at the Bureau of Standards in Washing- 
ton. Two 50-lb. weights were made by Mr. Emery 
and compared by the Bureau with its 50-lb. standard 
and the errors very accurately determined and reported. 
A 100-lb. weight was made and standardized by com- 
paring its weight by substitution with the two 50-lb. 
weights. Then two 200-lb weights were standardized 
by comparision with the three weights mentioned. From 
the two 200-lb. and the one 100-lb., a 500-lb. was stan- 
dardized, and from these four, weighing by substitution, 
two 1000-lb. standards were adjusted. Finally, from 
these two 1000-lb. and the 500-lb. weights, eight weights 
of 2500-lb. each were weighed and adjusted. 

For this weighing a special scale was used, in which 
plate fulerums were used throughout, the scale being 


so sensitive that it not only had to be in a small room 
by itself but a cloth had to be stretched across the room 
over it and at its end to cut down the circulation of the 
air in the room. The probable error of these 20,000 
lb. of standards is about 1 part in 800,000. These stan- 
dard weights are used with the large calibrating ma- 
chine designed and built by A. H. Emery and now at 
his laboratory in Glenbrook, Conn., and shown in Fig. 1. 


CONSTRUCTION OF THE CALIBRATING MACHINE 


This machine consists of a bed weighing about 25 tons, 
which carries four screws and these in turn carry a top 
beam weighing about 23 tons. Suspended from the up- 
per beam by four rods inside of compression springs is 
an upper platen, while between this platen and the upper 
beam are four hydraulic jacks of large area but very 
small stroke, These jacks are of the same construction 
as the hydraulic supports illustrated in Fig. 2 and de- 
scribed on page 7 and are supplied with liquid from 
the four-plunger screw pump shown at the left. 

Four similar hydraulic supports rest on the main bed 
and carry a second platen above them. These supports 
are connected with their chambers in a scale which is 
similar to the one shown on page 8. This outer 
platen carries two platforms which extend out over the 
eight standard weights mentioned. These weights can 
be hung from these platforms by bolts and nuts, and, as 
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shown, they are being carried by the platen. The support 
of the scale being calibrated is placed between the two 
platens. The support shown in the machine in the illus- 
tration is the tension support of the large Bureau of 
Standards machine. 

This machine weighs about 210,000 lb., including the 
standard weights, but not including the scale, which 
weighs approximately 16,000 lb. The main parts were 
finished and assembled by the Fore River Shipbuilding 
Co., Quincy, Mass. 


METHOD OF CALIBRATION 


The seale as described is first assembled without the 
chamber and is adjusted until it is sensitive and works 
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smoothly. The poise weights are first made to weigh 
approximately 2 per cent. over their theoretical value. 
A series of tests is then made comparing the weights 
for interchangeability, after which they are carefully 
adjusted so that the nine weights in each set weigh 
exactly the same amount each. 

A slide weight having a value of 1000 lb. may be 
assumed as a standard, and is so adjusted that it exactly 
interchanges with one of the 1000-lb. poise weights. 
Suppose the scale is balanced at any point with the 1000- 
lb. slide weight at zero, and a given number of 1000-lb. 
poise weights on their scale pans. Now, if you move 
a 1000-lb. slide weight the full distance it is supposed to 
go for a change of load of 1000 lb. and change one of 
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the 1000-lb. poise weights from the scale pan to its poise 
rod, the scale will still be exactly in balance if the 
weights are interchangeable. Then having the nine 1000- 
lb. poise weights and the 1000-lb. slide weight adjusted 
one of the 10,000-lb. poise weights can be adjusted 
to interchange with these ten weights and then the other 
nine 10,000-lb. weights adjusted to be exactly the same 
weight as this one. In the same manner the 100,000-lb. 
and 1,000,000-lb. poise weights are adjusted. This gives 
a scale in which the weights are interchangeable. 


Tue “STRAIGHT-LINE” CALIBRATION 


The next step is to put the hydraulic chamber into 
its place and get the scale so that it will have what is 
called a “straight-line” calibration ; that is, that the same 
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decreases as the total load increases. The annular lip 
shown is then decreased in thickness or increased in 
length until it is properly proportioned, so that the added 
increment of load gives the same added effect on the 
scale under all total loads. 

As the acting area of the support will not change 
with the use of the machine a scale can have its calibra. 
tion verified at any time by the use of this pressure 
measuring apparatus if the notes of the original cali- 
bration are available. This calibration of the pressure- 
measuring apparatus does not take into account the 
actual acting area of the hydraulic support which takes 
the load of the specimen, and in order to determine 
this by trial the large calibration machine is used in 
the following manner: 
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CONSTRUCTION OF SUPPORTS 
increment of load will have the same effect upon the 
scale at any point within the capacity of the scale. To 
do this the hydraulic pressure measuring apparatus 
which was described and illustrated in the AMERICAN 
MAcHINIst, Vol. 36, page 452, is employed. 

Referring to the illustration of the chamber, Fig. 2, 
it will be seen that if the column and the lip of the cas- 
ing ring are in such position that the diaphragm across 
the span between these is level, the load on the column 
will be the hydraulic pressure exerted on the diaphragm 
out to about the middle of its free span. As the hy- 
draulic pressure in the chamber increases, the housing in 
the seale will stretch, the load column will compress 
and the column of the chamber will move away from the 
base and if it moves faster than the lip of the casing ring 
springs up, the column will receive less load than it 
should, but if the lip of the casing ring moves up faster 
than the column, the column will receive more load than 
it should. 

The casing rings are first made too thick, the chambers 
assembled’ and put into place and hydraulic loads, in- 
creasing by equal increments, applied by the pressure- 
measuring apparatus. This load is weighed by the scale 
and it will be found that the effect of the added load 





The support to be calibrated is located in the machine 
as shown in the illustration and connected to its cham- 
ber in its scale. The supports of the calibrating ma- 
chine are opened to their chambers in their scale, the 
eight standard weights are hung on the lower platen as 
shown, and a small initial load is placed upon the sup- 
port being calibrated, by running the upper beam and 
its platen down against it. The two scales are now 
“earefully balanced and the readings recorded, then the 
weight of the standard weights, which equals 20,000 Ib., 
is removed by lowering the weights into their cases and 
the load on the support being calibrated is increased by 
using the hydraulic jacks described, until the scale of 
the calibrating machine is again in balance and shows 
the same load as when the first reading was taken. With 
this scale in balance the other scale is balanced and its 
reading taken. 

This procedure substitutes 20,000 lb. additional pres- 
sure through the support being calibrated for the 20,000 
lb. of standard weights removed from the platen, and the 
results give us the value of 20,000 lb. of standard weights 
in terms of the poise weights of the scale being calibrated. 
As the poise weights of the scale being calibrated are at 
this time approximately 2 per cent. too heavy, the ma- 
chine will record the standard weights as weighing ap- 
proximately 2 per cent. too light. 

By obtaining this value under various total loads upon 
the support being calibrated, the exact amount that the 
poise weights are too heavy is determined. They are 
then carefully weighed, reduced in weight, gold plated, 
and adjusted to have the exact weight desired. 


Errect or Exastic BENDING OF THE Stay PLATES 


In the case of the scale for the machine described two 
other factors have to be considered. First, the effect of 
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the stayplates must be corrected for, as a portion of the 
load exerted upon a specimen is absorbed in the elastic 
bending of these stayplates. This amount is different 
for tension and compression. In this machine for a load 
of 1,001,113 Ib. on the specimen in tension, 1,000,000 |b. 
comes upon the tension support; but in compression 1,- 
000,183 lb. on the specimen gives 1,000,000 lb. on the 
compression supports. 

Second, as the same poise weights are used to balance 
loads on the tension and compression supports, the area 
of the chambers in the scale must be so proportioned that 
a load on the specimen, of either tension or compression, 
will have the same action on the scale. As the scale is 
calibrated by the application of known loads upon the 
support, it means that the areas of the chambers and the 
weight of the poise weights must both be so adjusted that, 
in the case of the machine described. 1,001,113 lb. on the 
tension support will be exactly balanced by a 1,000,000-Ib. 
poise weight on the scale, and that 1,000,183 lb. on the 
compression supports will give exactly the same effect on 
the scale. 
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Selling Machine Tools 
By C. A. HEeRBerTs 


The questions of getting business arise every working 
day. There are, in my opinion, 99 good reasons out of 
every 100, why a machine-tool salesman loses an order. 
In the first place, if he is not a practical man and is work- 
ing on a deal involving keen competition, he is handi- 
‘apped from the start. 

The prospective purchaser is in most cases a practical 
superintendent or master mechanic. The salesman with- 
out shop experience has very little chance to impress him 
with the superior construction of the machine he is offer- 
ing, and cannot intelligently discuss its operation when 
technically questioned. He is obliged to refer to his cat- 
alog at the most critical moment. 

This is a waste of time. Of course it is understood that 
the best salesmen are obliged to refer to a catalog for 
specifications and other data occasionally, especially when 
connected with a large concern representing many manu- 
facturers. 

The salesman should thoroughly prepare his canvass 
before entering the prospective customer’s office, and 
acquire as much knowledge as possible concerning the 
machine he is endeavoring to sell. This is one of the 
vital points in selling goods. 


THE SALESMAN’S MENTAL ATTITUDE 


Let us assume that a certain Mr. Smith represents 
Jones & Co., manufacturers of machine tools with a poor 
reputation. Subconsciously, this immediately gives 
Smith a black eye, because he knows that he is represent- 
ing an inferior line and consequently approaches the task 
of selling with no confidence in himself and less in his 
product. 

Should he see one of his competitors’ representatives 
enter an office, he immediately becomes frightened, loses 
his courage, and thus unfits himself to talk business intel- 


ligently. Under these circumstances he invariably loses 


the order and returns to the office with some sort of a 


hard-luck story. 
Talking of competition generally, if the salesman is 
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really progressive and represents a first-class house, he 
has practically no competition to contend with, and will 
not concern himself about any possible competitor. 

Whenever he has the opportunity, the salesman should 
study his line of machine tools under all operating con- 
ditions. It is advisable for him, if possible, to operate 
them himself. He may say that he has not the opportun- 
ity to do so, but if this desire is properly represented to 
the manager with the statement that it would undoubt- 
edly be worth the salesman’s while to visit the factory for 
a few weeks, to better acquaint himself with the line, the 
opportunity will soon materialize. 

After thoroughly familiarizing himself with his own 
line, the salesman should just as zealously study the 
product of his competitors. Until he is proficient in 
these respects, he should not even attempt to sell a twist 
drill if he does not know its grade of steel. 

Above all, he should not misrepresent his goods or be- 
little those of a rival manufacturer. He should by all 
means remember that misrepresentation of an article is 
tolerated but once, and breeds in customers an instinctive 
mistrust of the man guilty of it. It should be remem- 
bered that a man’s confidence is difficult to gain and 
easily lost. 


Do Nor Force a DEAL 


It is poor policy to try to force a deal; as it is impos- 
sible to persuade a customer to buy on a certain day for 
any one of a number of good reasons. The customer may 
not have the available cash, he may lack floor space, a 
stockholders’ meeting may be necessary to decide the pur- 
chase, or other reasons may obtrude to postpone the con- 
summation of the sale. The salesman should instinctively 
take these things into consideration and act accordingly, 
as otherwise he is likely to leave an impression which 
would operate against securing future business. 

He should remember at all times that he is essentially 
a salesman, and that the purchase he is negotiating may 
mean anywhere from $1000 to $20,000 to his customer, 
and that the latter will naturally want sufficient time to 
investigate the investment. 

The salesman should by all means pay attention to 
details. Instances are frequent where this consideration 
of small matters at the right time has resulted in an 
order. This attention to detail does not necessarily mean 
a discussion of every little thing that can be thought of, 
thus becoming tiresome to your prospect. It means, 
rather, that nothing of importance should be left undone 
to enlighten the customer and thus help him make a judi- 
cious investment. Enthusiasm, too, is a desirable quality, 
if opportunely introduced. This, however, should be cau- 
tiously handled, as it is very easily overplayed. 

The sales manager should instruct his men to handle 
their own deals. Should Smith make the quotation and 
a call or two, he would naturally know the conditions 
better than anyone else, and consequently, should be left 
to close the deal without interference. It is poor policy 
for several men to work on the same proposition, neither 
knowing what the others are doing. 

Expenses should be kept down. A salesman should 
try to handle the company’s money as though it were his 
own. It will pay to do so for the reason that all expenses 
are charged against his account, thus reducing his net 
profits through any needless expenditure. 
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MAcHINE Toot Setxumne Is Nor Easy 


It should be remembered that selling machine tools is 
not easy. A salesman may work hard, long and intelli- 
gently on a deal, and still lose the order. Right here is 
where the good man shines. No salesman can get all of 
the business, and the one who does not worry unduly 
about a lost order and does not betray his disappointment 
over his failure to the customer, usually makes an im- 
pression that will favorably react in the future. 

A machine-tool salesman is not an order taker but an 
order getter. It is his duty to show a customer how he 
can save money by an investment in one of his machines. 
One successful salesman attributes about 20 per cent. of 
his sales to the fact that he gained admission to the 
machine shop and made a suggestion or two to the super- 
intendent or foreman requesting them to give him a few 
samples’ to send to his factory, to show them the finish 
and accuracy that could be produced on his machines. 
At the same time he gave an estimate as to the quantity 
turned out per hour or day. 

After receiving all the factory information he wanted, 
he would quote on the machine, giving details as to the 
various operations and stating the time required to do 
the work. Here again the practical man has an advan- 
tage over the catalog salesman. 


A Bia DEAL 


A few of the circumstances attending the largest deal I 
ever made may not be amiss. The inquiry was received 
one evening and I left early the next morning. While 
en route I figured all the net selling prices, consulted the 
specifications, and had everything ready to transact busi- 
ness immediately upon my arrival. Not knowing whether 
the machinery would be belt-driven or arranged for motor 
drive without motors, or for motor drive with motors, I 
figured prices on the complete equipment in the three 
different ways. 

Arriving the next morning, I called on the purchasing 
agent, and was referred to the master mechanic. I then 
arranged to meet them both early that afternoon, and in- 
cluded the superintendent. The four of us discussed the 
proposition until late that night. After several days I 
found out that the master mechanic’s recommendation 
would practically close the deal so far as the type of 
machine was concerned. I got after him and explained 
every detail of any importance. I virtually lived on the 
job for about a week, but before leaving I made up my 
mind to learn when the deal would be closed. After 
securing this information I promised that I would return 
at the time set. 

I returned to the shops on the day promised and in- 
terviewed each of the officials of the company. Two of 
my strongest competitors were also present. This, how- 
ever, was their first trip, and I subsequently found out 
that they were quite unprepared when they arrived. A 
few days transpired, during which I remained in the 
dark. 

The master mechanic finally intimated that he wanted 
to see our machines in actual operation before making 
his recommendation. I thought this unnecessary, inas- 
much as T knew that he had operated most of our tools 
before. I therefore managed to get all of the officials of 
the company together to discuss the matter and close the 
deal. This, however, proved impossible, as a telegram 





Vol. 38, No. 2 


had been received from another competitor stating that 
he would arrive the next morning. I was, therefore, 
obliged to wait until his arrival and interview. 

From what had already occurred, it was evident that 
the time had come for some determined action. I 
arranged another interview with the officials that after- 
noon. It did not take very long to settle the matter, 
because all the missionary work had already been attend- 
ed to. Within half an hour I had secured the order. It 
can readily be seen that there were numerous obstacles to 
be overcome in this transaction. 
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The Lettering Pen 


By F. W. Harris 


The one tool most used by the draftsman is the ordi- 
nary lettering pen and yet there are lots of good men 
who never master its peculiarities. There are many kinds 
of patent pens which for ordinary lettering are little or 
no better than the ordinary steel pen of commerce. The 
first thing is to get the point right. This can be im- 
proved by a little attention. My method is as follows: 

Select a pen that has a moderately stiff “feel” when 
tried on your thumb nail. See that the points are of 
the same size and stiffness. Grind the two points on an 
oilstone to exactly the same length Then round the 
points off on the top and outside; that is, so that the two 
points form a hemisphere, the diameter of which de- 
pends on the fineness or coarseness of the lettering. 

The main thing in producing good looking drawings 
is evenness of line. Steel pens were designed primarily 
with the idea of shading. Any shading, unless done by 
an artist, is fatal to the appearance of a mechanical 
drawing. Consequently the points of the pen should al- 
ways be separated by a fixed amount. It is advisable to 
make this separation zero and letter with a pen whose 
point is wide enough to give the needed thickness of 
line. The method of lettering that gives the best results 
is as follows: 

Having put the pen in good shape it should be washed 
out to remove all oil. It should then be filled just as a 
ruling pen is filled. The ink should be put in the hole 
in the pen and none of it should be allowed to touch 
the last quarter of an inch of the pen point. In this 
way a good supply of ink can be put on the pen without 
danger of blotting the work. The pen should then be 
tried on a piece of waste paper and the ink allowed to 
flow down the slot in the middle to the point. The pres- 
sure on the pen should be just a little less than that re- 
quired to spread the points. 

If it suits your style of lettering a stylographic pen 
can be used to very good advantage, but its line is coarse. 
It is not generally known that ordinary drawing ink will 
write well in such a pen; but for sketching on linen paper 
and making prints, thereafter, there is nothing better. 
The pen should be held nearly vertical and the oilstone 
can often be used on the point with good results. The 
ink will oceasionally dry, but if you are using it fre- 
quently this is not likely to happen. 

On Monday morning it may need g little coaxing, but it 
is really worth while. If you have tracings to sign you 
will find such a pen a fine help, as it is always ready and 
will not upset and spill ink like an ordinary style of 
inkwell. 
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The Design of Hydraulic Accumulators 


By A. Lewis JenKINS* 


SYNOPSIS—An analysis of plain, differential, steam- 
hydraulic and hydro-pneumatic accumulators. Formulas 
to obtain their efficiency and capacity. Table of weights 
of materials used for weighting them. 
24 

Intermittent or variable demands on a power system 
require an available input equal to the maximum out- 
put capacity unless some means is provided for storing 
or accumulating the energy during perioas of light load 
and discharging it when needed. Punches and other me- 
chanically operated machines requiring intermittent 
power are provided with flywheels. Electrical circuits 
supplying intermittent power are connected to storage 
batteries. Low-pressure hydraulic systems for domestic 
water supplies and for operating such machines as ele- 
vators are frequently connected to stand pipes or ele- 
vated tanks, which are stores of energy. When the sup- 
ply is greater than the demand these devices accumu- 
late the excess energy supplied and discharge it when 
the demand becomes greater than the supply. 

An elevated tank is the simplest form of accumulator 
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FIG. 3 
ACCUMULATORS, COMPRISING I’LAIN, REVERSED, YOKE, FIrxEep--RAM. 
Brown TYpeEs 


FIG. 1 
Various HypravLic 


for a hydraulic power system. The elevation of the tank 
must be nearly 2.31 ft. in height for each pound pres- 
sure per square inch at the bottom, and if the pressure is 
much greater than 100 |b. per sq.in., or the tank higher 
than 231 ft., such an installation may not be advisable. 
This is especially true of systems requiring pressures 
from 1000to 4000 Ib. per sq.in., in which cases the tanks 
should be 2310 to 9240 ft. or 0.44 to 1.7 miles high or a 
mile per each 2290 lb. per sq.in. In this type of accumu- 
lator the pressure is due to the weight of the high col- 
umn of water. 


PLAIN CYLINDER ACCUMULATOR 


The first practical accumulator for high pressures was 
invented by Lord Armstrong in 1850. This machine was 
of the plain cylinder type shown in Fig. 1. It consists of 
a ram A working through a stuffing box B in a vertically 


*Associate professor of mechanical engineering, University 
of Cincinnati. Acknowledgment is due C. J. Malone, coipera- 


tive engineering student of the University, for much of the 
work done in writing this article. 


fixed cylinder C. On top of the ram A is a beam D from 
which are suspended the cast-iron weights ‘by means of 
the two suspending rods F. 

The total pressure on the bottom of the accumulator 
ram is equal to the weight of the ram and all parts to 
which it is attached, and the pressure per square inch is 
equal to this weight divided by the area of the ram in 
square inches. The weight of the contained water is very 
small compared with the weight of the moving parts, and 
the pressure at the bottom of the cylinder is practically 
equal to that on the ram and constant. 

The effect produced by the weighted ram is the same 
as would be produced by replacing the ram by a very 
long pipe filled with water having a weight equal to that 
of the loaded ram. Hence, the accumulator differs from 


the ordinary pressure tank in that it uses a weighted ram 
to produce pressure in the cylinder that would otherwise 
be produced by the high column of water. 

Neglecting the friction of the packing and weight of 
the 


water in the cylinder equation for static equi- 


librium is 
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FIG. 4 


FIG. 6 
TWEDDELL AND 


FIG. 5 


W = r D? p 
4 
Where 
W = Total weight of moving load in pounds; 
D = Diameter of ram in inches ; 
p = Pressure per square inch of the water. 


REVERSED CYLINDER ACCUMULATOR 


The plain reversed cylinder accumulator shown in Fig. 
2, is practically the same as the one shown in Fig. 1 in- 
verted, and the weights attached to the cylinder instead 
of the ram. The advantage of the reversed type is that 
the cylinder makes a stronger column than the ram. The 
cylinder A is movable and the ram B is fixed. The wa- 
ter enters at C and passes up through the ram and into 
the cylinder. The cast-iron plate ZF forms the bottom 
of the scrap tank F and is attached to the neck of the 
cylinder, thereby eliminating the use of suspending rods. 

The necessary load on the cylinder is produced by fill- 
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‘ing the scrap tank F, which is made of steel plate and 
guided by the posts @, with scrap iron, stone, earth or 
some other material. The weights per cubic foot of ma- 
terials used for this purpose are given in the table. 
For low pressures, water may be used to fill the tank. 
This facilitates changing the pressure quickly and accu- 
rately. The oak bumpers H support the weight when the 
pressure is off. 

A safety valve set at about 10 per cent. above the regu- 
lar pressure is sometimes inserted at / to relieve the cyl- 
inder and piping of high pressures caused by suddenly 
stopping the descent of the ram. The hole at J supports 
the core in the mold and is also used to receive an eye- 
bolt to suspend the cylinder when erecting. The tank is 
frequently made annular in cross-section, a sleeve sur- 
rounding the cylinder to separate it from the contents 


nN 











yom 






































4 D™ 





























im 
~ baa 
SS 
+ 
A 
¥ 
=x 
SSeS ts 




































































Cc 
Ee elf F f e 
‘yy : pe 
ye , 
a 
y 
N . 
mC GUY 
BD WIaXwr 
g hldeda ZN Am. Macnimist 
FIG. 7 FIG. 9 


VERTICAL AND HorIzONTAL STEAM, 


of the tank or to make the tank watertight if it is de- 
sired to use water for the weight. 


The accumulator shown in Fig. 1 may be loaded with a 


scrap tank and the reversed cylinder in Fig. 2 may be 
loaded with cast-iron weights if desired. The advantage 
of the scrap-tank method of loading is that the cost of 
material and transportation is much less than for a cast- 
iron weight. 


Material Weight per cu.ft. 
I ES ne ee . 300 to 350 
Pig iron..... ines . .850 
Common brick........... .112 
NS 55 4S su nidie saunas .. 120 to 155 
Earth (loose) . cic oeed on . 72to 80 
Earth (rammed)............. .. 90 to 110 
Gravel. .. 100 to 120 
Sk bed ba rea kk a . 90 to 110 
Broken stone 95 to 100 
i ecace es vine Sina Six at Wd a earth iar de RR Maer notice a aie es . 62.5 


ACCUMULATORS 

A plain yoke cylinder accumulator loaded with an or- 
dinary scrap tank is shown in Fig. 3. It is practically 
the same as the accumulator shown in Fig. 1 when loaded 
with a tank instead of cast-iron weights. There being no 
core in the tank, the load is placed directly over the ram, 
and is less likely to produce bending strains due to un- 
even distribution of the weight. The total height when 


HyYDRAU 
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down is about twice as great, and when up about one and 
a half times as great, as that shown in Fig. 1. By ex- 
tending the cylinder below the floor line this objection 
is overcome. These tanks are sometimes made very 
large when it is desired to fill them with water. An- 
other modification is to use a strong wooden platform on 
the end of the ram, giving the machine the appearance of 
a hydraulic lift, and weight the platform with scrap or 
pig iron. 


DIFFERENTIAL ACCUMULATORS 


The plain cylinder accumulator is not the best suited 
for storing small quantities of water under very high 
pressure, as the ram ig likely to buckle if made small, and 
the weights very large if the ram is made large and short. 
To overcome these difficulties the differential ram shown 
in Fig. 4 is used. This accumulator differs from the one 
shown in Fig. 1 by having a ram of two diameters, the 
smaller end extending through the bottom of the cylinder 
and its end not subjected to liquid pressure. 

A Tweddell differential accumulator for high pres- 
sures is shown in Fig. 5. This is the same as shown in 
Fig. 4 except that it is inverted, and both ends of the ram 
A are fixed. The cylinder B has a stuffing box at both 
ends and slides up and down on the ram; it also carries 
the weights C. Water enters and leaves the cylinder 
through the opening D which communicates with the 
interior of the cylinder through the holes in the ram. The 
advantage of having both ends fixed is in the fact that 
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LIC AND HyprROo-PNEUMATIC ACCUMULATORS 


this permits of perfect alignment. This is desirable when 
using the large weights necessary to produce very high 
pressures. 
The relation between water pressure and load when 
there is no friction may be expressed by the equation 
, xp (D* — d*) 


W = “2 


Where W = total weight of the moving load in pounds. 

D and d = the large and small diameters of the ram. 
These machines are seldom very large, the diameters be- 
ing about D = 6 in., d= 5 in. and a travel of about 4 
ft. They are nearly always used in connection with only 
one machine where a very high pressure is required 
throughout a short run, as at the end of the stroke of a 
hydraulic riveter. The capacity being small the weights 
descend rapidly with increasing speed, and the kinetic 
energy is given out in the form of increased pressure 
when stopped. This high pressure is useful in operating 
such machines as riveters and forming presses. 





STEAM-HYDRAULIC ACCUMULATORS 


Steam-weighted accumulators are used where the in- 
ertia effects and the dead weight are objectionable, as on 
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upper floors of buildings and on ships. They are also 
self-contained, lighter and do not require a massive 
foundation. They are sometimes made portable, which 
readily adapts them to certain classes of work. If a con- 
stant steam pressure is obtainable no valves are required, 
the steam pressure being in direct communication with 
the boiler. 

The condensed steam that forms in the cylinder may be 
returned to the boiler through a separate pipe by gravity 
when the accumulator is placed above the level of the 
boilers, or discharged through a steam trap. When the 
boiler pressure varies appreciably a constant pressure is 
maintained in the cylinder by means of a steam reducing 
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FIG. 10 FIG. 11 
SINGLE- AND DOUBLE-CYLINDER TyprEs oF Hypko- 
PNEUMATIC ACCUMULATORS 


valve, and by changing the adjustment of this valve any 
desired pressure may be easily obtained. 

A steam-weighted accumulator designed by A. B. 
Brown is shown, Fig. 6. Steam from the boilers enters 
the cylinder A through the port B. The pumps are sup- 
plied with steam through the outlet C and deliver wa- 
ter to the hydraulic cylinder D through the opening £. 
The outlet F leads the water to the system. The steam 
piston G is connected to the piston rod H which acts as 
a plunger in the hydraulic cylinder D. 

The ratio of the diameters of the piston and plunger is 
15:1, which gives a pressure of 750 when the steam pres- 
sure is 50. The exhaust steam from the pumps enters the 
cylinder A at J and in passing through, heats the piston 
and walls and prevents the condensation of steam to some 
extent. When the steam is turned on, the pumps start 
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and deliver water to ), which raises the piston @ until 1t 
closes the port C. This action automatically starts and 
stops the pumps at the proper time. + 

The accumulator, Fig. 7, applies the same principles as 
Fig. 6. The steam enters the cylinders A at B, acts on 
the piston C’, which is connected to the ram D by the ten- 
sion rods Z. The steam supplying the pumps does not 
pass through the cylinder A, neither is the exhaust used 
to heat it. The condensed steam is conducted from the 
steam cylinder through a pipe to the boiler or trap. In 
many instances it is more convenient to use water pres- 
sure from a low-pressure system to produce the load on 
the piston, than it is to use steam. 

A steam-loaded hydraulic accumulator placed hori- 
zontally is shown, Fig. 8. The piston A in the cylinder 
B is connected to the hollow accumulator ram C. The 
pipe D is fixed to the cylinder head and connects with the 
pipe # leading to the pumps. Steam enters the inlet F, 
passes through the holes drilled in the pipe D, thence to 
the pump through the pipe Z. 

The pump delivers the water through the opening F 
to the accumulator cylinder G and when the demand is 
not equal to the delivery of the pump, the ram H and 
the piston A are forced to the left, closing some of the 
holes in the pipe DV and throttling the supply of steam 
to the pump. This method of control is practically the 
same as that used in Fig. 6, the details being somewhat 
different. The pump is usually placed on the top of the 
accumulator, although they may be separate. 


HyYpRO-PNEUMATIC ACCUMULATORS 


In some cases it is more convenient to use compressed 
air than steam for producing the load on the piston. 
Air has the advantages of not condensing and does not 
heat the room. The steam cylinder of the accumulator 
shown in Fig. 7 may be connected to a low-pressure water 
system, or an air system having a large receiver, and 
the same is true of those in Figs. 6 and 8. But it is not 
desirable to use anything but steam to drive the pumps. 

The hydro-pneumatic accumulator shown in Fig. 9 
differs from the steam weighted type by having sufficient 
air to maintain a practically constant pressure through- 
out the change in volume due to the displacement of 
the piston A in the cylinder B. Air is supplied to the 
chamber C through the opening D and passes through 
the pipe # to the cylinder B where it acts on the piston 
A attached to the accumulator cylinder F. The tank 
C may be used for low-pressure service by pumping 
water through the pipe @ against the air pressure. 

High service is obtained by forcing the water in the 
cylinder F through the hollow ram #7. This machine is 
very economical for hydraulic press work, requiring only 
a low pressure through the greater portion of the stroke 
and a high pressure through a short distance at the end 
of the run. The air compressor is only required to supply 
losses due to leakage and absorbtion of air by the water. 
The air pressure is greater when F is up than when 
it is down. In order to determine the amount of this 
change, let 

V” = Displacement of piston A; 

V’ = The volume of air in C and £ and that in B 

.not displaced by the piston A; 
p’ = Absolute pressure of air when A is up; 
p” = Absolute pressure of air when A is down; 
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Since the pressure times the volume is constant, we have 
pv” — p” ( Vy” a V’) 
and the ratio of the pressures is 


p’ yr + ¥” 


yp” - yr 
which shows that by increasing the volume V’ the ratio 
of the pressures may be made almost equal to unity. In 
any hydro-pneumatic accumulator where the air comes in 
contact with the water it is advisable to cover the water 
with a layer of oil to prevent it from absorbing the air. 
The hydro-pneumatic accumulator shown in Fig. 10 is 
used in connection with the Davy Bros. hydraulic forg- 
ing press. The pipe A connects with a steam-weighted 
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FIG. 13 
DIFFERENTIAL ACCUMULATORS 


PRESSURE 


FIG. 12 
PLAIN CYLINDER 
FOR 


AND 
VARIABLE 


intensifier, and B /o the press. The tank C is made in 
two compartments, connected by the pipe D, the lower 
half # being an air receiver and the upper portion F 
receiving the water. The valve G is opened by the steam 
passing through H7 and acting against the piston /. This 


accumulator is used on the low-pressure system, the high 


pressure being obtained directly from the intensifier. 

A double-cylinder, hydro-pneumatic accumulator is 
shown in Fig. 11. This is used in systems for operating 
bridges. In charging the system both cylinders are filled 
with compressed air from a compressor, then the cylinder 
A is filled with water which displaces the air and forces 
it into the cylinder B. The water in A is then displaced 
by air from the compressor, which is also forced into B 
by the water pressure. This operation of pumping air 
into B is continued until the desired pressure is obtained. 


VARIABLE PRESSURE ACCUMULATORS 


Some operations performed on hydrostatic machines 
require a definite pressure and the system supplying such 
machines must be provided with a means of varying the 
pressure. Since the pressure throughout the system de- 
pends upon the accumulator pressure, it is necessary to 
change the weights or the steam or air pressure as the case 
may require. 

One of the variable pressure accumulators of the plain 
cylinder type is shown, Fig. 12. Different pressures may 
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be obtained by changing the position of the sustaining 
pins A in the suspending rods B which changes the num- 
ber of weights lifted. The weights not lifted rest on 
the oak supporting blocks C. 

The variable pressure accumulator of the fixed ram 
type, Fig. 13, is the same as shown in Fig. 5 with the ex- 
ception of the method of attaching the weights to the 
cylinder. The top weight rests on a projection cast on 
the cylinder and the successive weights are connected by 
bolts passing through lugs. This is a very desirable accu- 
mulator for high pressure. 

An accumulator designed to supply water for test 
purposes requiring a large range in pressure, has a ram 
similar to that shown in Fig. 4. The lower end of the 
ram is enclosed by another cylinder. When water is ad- 


, 


, 4 
mitted to the lower cylinder the pressure is equal to =d3 


and when both cylinders are connected the pressure is, 


4W 
za2' 
changing the load. 

Instead of using weights as shown in Fig. 4 a water 
tank is attached to the end of the ram as in Fig. 3. This 
combination of three effective ram areas and a water 
tank that is easily filled or emptied, renders the machine 
convenient for obtaining accurately any desired pressure 
throughout a large range. The ram diameters are about 
3 in. and 3.5 in. and the stroke about 2 ft. 


This gives three different pressures without 


EFFICIENCY 
The frictional resistance of the packing may be found 
by the formula 
F = kpD 
Where F is the force in pounds required to overcome the 
frictional resistance of the packing, D the diameter of 
ram in inches, *& is a constant having a value equal to 
about 0.04 for leather and 0.2 for stuffing boxes with 
fibrous packing. 
The effect of frictional resistance is to increase the 
pressure when the weight is moving up by an amount 
equal to 


,_ FF Akp 
o° 2D =D 
4 


and decrease it by the same amount when descending. 
Hence the pressure required to raise the weight is 
4(W+ F) 
a 


and the pressure delivered by the accumulator when the 
weight descénds is equal to 

4(W —F) 
- =D? 


2p 


The total amount of work required to raise the weight a 
distance L is 
4(W+F) WL 
xD? 
and the amount given out in descending is equal to 
4(W—FP) WL 
=D? 





and the efficiency is equal to 
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W—F 
W+F 
This formula applies to a machine with only one 
stuffing box. The efficiency of a differential accumulator 
having two stuffing boxes is 
W — F’ 
W + F’ 
where F”’ is the sum of the frictional resistances of both 
packings and is equal to kp(D + d). 


X 100 per cent. 


CAPACITY 


Most hydraulic machines operate intermittently, the 
periods of work being separated by periods of rest which 
are required for changing the work. If a machine were 
driven directly by a pump, its capacity would have to be 
sufficient to supply the water as fast as the machine de- 
manded it in the short periods of work, and remain idle 
during the periods of rest. When an accumulator is used 
the pump may have a smaller capacity and run con- 
tinuously. 

To find the capacity required for an accumulator, let 

t = The time in which the water is supplied to the 

machine for the operation, 

T = The time of a complete period of operation or 

for both the period of work and the period of 


rest, 
V = The volume required for the operation. 
If an accumulator is not used the pump must supply 


7 gal. per minute, whereas, vi gal. per minute would 


be sufficient if an accumulator were used. With an ac- 


cumulator the pump supplies Fr gal and the accumulator 


eo 28 


7 gal. in ¢ minutes, which are the minimum re- 


quired capacities of the pump and accumulator. When 
the accumulator supplies more than one machine the re- 
quired capacity is equal to the sum of the capacities re- 
quired for each when they are supplied by independent 
systems. 

An application of this method is shown by the fol- 
lowing example: Suppose a system supplies a hydraulic 
press requiring 50 gal. per stroke at a rate of 100 gal. 
per minute; a riveter requiring 15 gal. at a rate of 80 gal. 
per minute, and a punch requiring 20 gal. at a rate of 
120 gal. per minute. The press operates once in ten min- 
utes, the riveter once in one minute and the punch twice 
in one minute. If each of these machines were on a sepa- 
rate system the values of V, 7, ¢, minimum required 
accumulator capacity and pump capacity for each ma- 
chine would be as follows: 





V'#’ 

Press, V’ = 50, 7” = 10, ’ = 0.5, V’ — a = 47.5, 

Vy’ 

pi = 5 

Vv" zt’ 
Riveter, V" = 15, 7” =1, #” = 0.1875, V"” — aAr- 
rer 

= 12.18, ay, = 15. 
Punch, V’’’ 20, 7” = 0.5, #”’ = 0.166, V"’’ 

yore gore reer 

a ue => 13.33, Vad = 40. 
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The minimum capacities of accumulators for supply- 
ing these machines separately are 47.5, 12.18 and 13.33 
gal. and the pump capacities are 5, 15 and 40 gal. per 
minute. The minimum required capacity of one accumu- 
lator is the sum of the capacities of the three, which is 73 
gal. The minimum required pump capacity is likewise 
60 gal. per minute. 

The total amount of water required in ten minutes is 
600 gal., which is at a rate of 60 gal. per minute, the 
minimum capacity of the pumps when an accumulator is 
used. If all of the machines should be in operation at 
the.same time they would use water at the rate of 300 
gal. per minute, which is the minimum required ca- 
pacity of the pumps when no accumulator is used. 

The capacity of 73 gal. is that required of one accumu- 
lator that may be substituted for the three small ones 
and satisfy the demand under the extreme conditions 
when all machines finish their strokes at the same in- 
stant, in which case each of the individual accumulators 
would be empty. 


INERTIA EFFECTS 


A sudden demand on an accumulator for a considerable 
amount of water will cause the weight to descend rapidly. 
The kinetic energy acquired during its descent causes a 
temporary decrease in the water pressure, and in retard- 
ing the motion of the ram the pressure is increased. This 
increase in pressure causes increased stresses in piping 
and cylinders, and it is usually necessary to provide the 
system with shock valves for relieving this excess. 

Any values of W and PD that will satisfy the condi- 
_f D* p 

4 





tion, W = will give the required pressure, and by 


doubling the value of D the weight and run of the ram 
are increased four times. Then for a given rate of dis- 
charge from the accumulator, the velocity of the ram is 
inversely proportional to the weight used. A ram having 
an area of 5 sq.in. will give a pressure of 1000 lb. per 
sq.in. with a weight of 5000 |b., and a ram area of 10 
sq.in. will require a weight of 10,000 lb. to produce the 
same pressure. 

This seems to indicate that the ram should be as small 
as consistent with strength. But for a given capacity the 
small” ram would have to travel twice as far, and for a 
given rate of discharge its velocity would be twice as 
great as the large ram. The kinetic energy in each case 

5000 V2 10,000 V2 


would be ———— an 
29 29 


where V = velocity 





in feet per second, g = 32.16, which shows that the kinet- 
ic energy varies directly as the weight and as the square 
of the diameter. 

To find the effect of the moving weight on the pressure 
let 


A’ = Area of press ram; 

A = Area of accumulator ram; 

A” = Area of pipe connecting accumulator and press ; 

a’ = Acceleration of press ram; 

a = Acceleration of accumulator ram; 

L = Length of pipe connecting accumulator and press 
in feet. 
A’a’ 

Then a == — and the total force required to produce 


this acceleration is 
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Wa WA’‘d’ 
gy gA 
and the equivalent pressure per square inch on the ram 
due to this acceleration is 
WA’'a’ A’ a’ 
————————— = 7) ——— 
ga? ~~? GA 
Hence, the discharge pressure is equal to 
A’a 


gA 


, 





p= P 


By considering the weight and friction of the water in 
the pipe the pressure in the press cylinder is 
pA'a OA434LA'a 0.434 Lf7V? 
7? — geiees te 
gA gA 2yd 
The last term being Chezy’s formula for the loss in 
pressure due to friction when the velocity is V feet per 
second, d’ the diameter of the pipe in feet and 


0.005 (2 + re) 


Accumulators operating free piston machines such as 
presses, shears and riveters should have large rams, and 
slow travel to prevent excessive pressures if such is un- 
desirable. This action is considered an advantage in 
operating riveters. A differential accumulator having a 
rapid travel of ram is used, and the pressure on the rivet 
due to the inertia of the accumulator weights is some- 
times twice as great as would be produced by the steady 





f = 


accumulator pressure. 

Accumulators should be placed near the machine to 
prevent high velocities in long lines of pipe, which may 
cause undesirable inertia effects and a greater loss in 
power due to friction. 
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ForRMULAS FOR DESIGN 


The foundations are usually made of concrete with the 
proportion 1 part portland cement, 2 parts sand and 5 
parts broken stone. They will carry about 12 to 15 tons 
per sq.ft. The soil will usually stand from 1 to 5 tons 
per sq.ft. 

The baseplate has to carry the total weight of the ac- 
cumulator, and the pressure due to inertia, which is 
sometimes equal to the weight. The area of the baseplate 
should be such as will give a pressure of 4000 to 6000 
lb. per sq.ft. on the foundation, neglecting inertia of 
weight. The plate should be larger for long runs than 
for short. Neglecting the inertia of weights the founda- 
tion should have a bearing pressure on the soil of from 
1000 103000 lb. per sq.ft.; this provides against settling 
out of line, which throws the ram out of line, and causes 
eccentric loading. 

An accumulator may be considered as a weighted hy- 
draulic press; the same formulas are used in the design 
of the corresponding parts. The following references 
in the AMERICAN MACHINIST covering the design of the 
hydraulic press give the necessary information regarding 
the design of accumulators: 

“Design of Hydraulic Press Cylinders,” Vol. 33, Part 
1, p. 578. 

“Strain Rods for Hydraulic Presses,” Vol. 33, Part 
2, p. 1197. 

“Design of Hydraulic Press Platens,” Vol. 35, Part 
1, p. 51. 

“Design of Hydraulic Press Beams,” Vol. 
p. 878. 

“Design of Hydraulic Press Rams,” Vol. 
p. 1065. 

“Packings for Hydraulic Presses,” Vol. 
p. 553. 


34, Part 1, 
33, Part 2, 


33, Part 2, 
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Methods in a Railroad Shop in Utah 


By F. A. 


SYNOPSIS—-Economical methods made possible by 
the application of a variety of efficient tools whieh in- 
clude fixtures for planing shoes and wedges, boring 
mill fixtures for machining pistons, portable boring 
apparatus, and an attachment for the wheel press. 

“s 


% 

The engravings illustrate a number of special tools 
and methods employed in the Oregon Short Line shops 
at Ogden, Utah. 

A novel fixture on a Pond motor-driven planer for 
holding six shoes or six wedges, while the planing oper- 
ation is performed, is shown in Fig. 1. It should be 
stated here that all of the locomotives of this line are 
fitted with solid brass shoes and wedges, instead of 
having a brass face attached to the body. Six of these 
brass castings are shown on the fixture with the planing 
operation practically completed. 


HoLpING THE WorK 


and wedges as they come to the planer 
are first placed bottom up on this fixture 
by an end clamping device, which holds 


The shoes 
in the rough 
and secured 


STANLEY 


the work in such a manner as to leave every surface 


clear for the planer tool, with the exception, of course, 


of the face which rests upon the jack-screws set up 
from below. 

The castings thus held open side up, are planed 
across the edges of the two side walls at A, Fig. 2. 
These walls are planed inside at B by duplex tools 
adapted for working on both surfaces, to finish the 
interior to suit the thickness of the jaws on the engine 
frame; and at the same setting the inside bottom sur- 
face C is also planed. Without any adjustment or re- 
clamping the two outer sides of the work D, are planed 
down with two tools in the two planer heads. 

The shoes and wedges are placed in the jaws of the 
engine frame, laid off to secure three working points, 
that is two on one side and one on the other. These 
points are center punched and the work is then placed 
on the fixture in the position shown in Fig. 1, and 
adjusted by the setscrews (of which there are four un- 
der each piece) until the entire series of center punch 
marks is exactly the same height above the planer 
platen, when tested with a surface gage. Once posi- 
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Fie. 1. PLANER FIXTURE FOR SHOES AND WEDGES 


tioned in this way, the clamping devices between 
each pair of shoes are tightened and the work 1s ready 
for the planing of the flat top face #, Fig. 2, and the 
rounding of the corners F. 

The four jack-screws, under each piece, enable the 
work to be adjusted very quickly, and in the case of 
the wedges, they allow-the castings to be set to the 
necessary slope for the finishing of the taper surface. 

Upon examining the planing fixture, it will be seen 
that there is a thin plate on the top of the fixture 
which extends the full length and serves as a parallel 
for lining the six castings for the planing operation. 

This plate has been found extremely useful in work of 
this character. 

















Fic. 5. MetHop or Hoipine Piston 





MACHINIST 61 





Fie. 2. PLantne SHOES AND 
WEDGES 
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CLAMPING 


THe Enp CLAMPING DEVICE 

The clamping devices at the ends and between the 
shoes are adjustable along a ‘T-slot in each side of the 
fixture to suit the lengths of the work. One of these 
clamps will be noticed on the platen, removed from 
the fixture. The construction will be clear upon in- 
spection of the general view in Fig. 1, and the detail 
in Fig. 3. 

Referring to the latter, the block forming the body 
of the device is shown at A with a projection at the 
middle extending well up toward the top of the work. 
A wedge B with a flattened head fitting an elongated 
A has a threaded shank passing down into 


opening in 
which is of sufficient length to allow 


the opening C, 





Fie. 4. MACHINING Pistons 
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a wrench to be used upon the nut by which the double 
wedge B is actuated. 

When this wedge is drawn down, it forces the two 
obliquely. located jaws or shoes D into the ends of the 
work, and as their outer ends are serrated, they force 
the work down fast upon the supporting screws #. Two 
small. retaining screws through the side of the block 
A prevent the gripping members )) from dropping out 
of their sockets, at the same time allowing them ample 
freedom to perform their work. 


MACHINING PtistTons 


In Fig. 4, a Bullard vertical turret lathe is shown 
in operation on a piston. A special fixture is mounted 
upon the table and the method of holding the work is 
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side diameter. Finishing cuts are then taken simulta- 
neously through the bore and on the diameter. A 
square-nose tool is run in from the side to cut the 
grooves for the rings, an operation distinctly shown 
in Fig. 4. Thus, the machining process is completed 
with no resetting of the work, except for the short 
cut in forming the counterbored seat for the nut at the 
under side of the piston. 
A Tire Truck 

The problem of handling large tires is always a 
serious one. In moving these about the shop con- 
siderable labor is always involved and there is an ele- 


ment of danger connected with the process. The truck 
Fig. 6, was designed with the object of eliminating the 





Fie. 6. A Tire Truck 
such that the top face of the piston, the taper hole 
for the end of the rod, the periphery and the grooves 
for the rings are all machined without reclamiping or 
readjusting the work. The only cut which requires a 
second setting is the counterboring of the seat at the 
back side of the piston for the face of the nut for the 
rod. 

The method of securing the piston on the fixtures is 
indicated in Fig. 5. There are two holes from the 
back face of the piston, extending into the cored center 
and as it is necessary to tap these with a taper tap, in 
order to plug them, the two tapped openings are util- 
ized in attaching the piston to the fixture. Two studs 
are screwed into the piston as in Fig. 5; the latter is 
placed on washers, so that the rough face will clear 
the top of the fixture; nuts are then placed on the lower 
ends of the two studs to draw the work down tight on 
its” seat. 

In machining the piston, it is customary to face off 
the tep with a tool in the turret before starting to bore 
the hole. The hole is then rough-bored and at the same 
time a turning tool in. the side head roughs the out- 


Fia. 


?. ATTACHMENT FOR THE WHEEL PRESS 


danger entirely and reducing the necessary manual 
effort to a minimum. The tire is picked up at any 
point in the yard by the chain which is wound up by the 
windlass at the front of the truck until the tire swings 
free between the uprights. 


PRESS 


A convenient attachment or addition to the wheel 
press is shown in Fig. 7. The machine illustrated is 
a double-end hydraulic press for forcing both wheels 
onto the axle. 

At the center of the press is the new attachment 
which is designed primarily for forcing wheels from the 
axles. It consists of a press with the double plungers 
A and B at each side and with a partition at the 
center of the body C, so that it is actually a pair of 
hydraulic presses operating in opposite directions from 
the same casting. If it is desired to force two wheels 
from an axle the rams may be operated in unison 
in opposite directions to act upon the two wheels, or 
either ram may be used independently of the other, 
if one wheel only is to be forced off. 


An ATTACHMENT FOR THE WHEEL 
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Suppose, for example, that in pressing on two wheels 
it is found that one or both of them go on the axle 
with either too light or too heavy a pressure, showing 
that the allowance for the fit is not what it should be 
and that the wheel must removed. It is a simple 
matter in this case to press the wheel off by means of 
the center, or to remove both 


be 


the additional 
wheels if desired. 

At the front of the press will be noticed a plunger D 
extending vertically from a hydraulic cylinder on the 
floor plate. At each end of this plate is an upright 


press at 





toward 


which has a longitudinal movement 
the central post, through the medium of an air cylinder 


bracket F 
and suitably connected levers under the floor. In put- 
ting the axle into the wheels, preparatory to placing the 
work in the press, a wheel is rolled up against the left- 
hand support F, the axle is picked up by a handy sling 
on the air hoist and one end is slipped under the bore 
of the wheel. The body of the axle is allowed to rest 
on the plunger D, which has a concave seat in its upper 
end. A valve is turned to admit water pressure under 
the plunger and the latter rises quickly, until the free 
end of the axle is directly opposite the bore in the 
other wheel which rests against the right-hand sup- 
port Ff. 

In this position, the two wheels and the axle are in 
alignment vertically and horizontally for assembling, 
and air pressure is then admitted to the cylinder which 
controls the positions of the two wheel supports £. 
The result is, that the two members slide toward one 
another rapidly, carrying the wheels into the axle far 
enough to allow the work to be rolled easily into the 
press. This operation is performed very easily and 
with no loss of time. 


PorTABLE BortnG Bar For Driver Boxes 

A portable boring bar for boring out main bear- 
ings while in place in the engine frame is shown in 
Fig. 8. This tool was designed originally for work 
on heavy engines where alignment of the bearings is 
of prime importance, and as constructed is suited for 
boxes for any axle above 9 in. It is adapted for driv- 
ing from a motor by means of a belt, the rotary motion 
of the bar being derived through a worm and worm- 
wheel. The bar is mounted in spherical self-aligning 


boxes in the brackets at the ends and is held in work- 
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ing position by these brackets which are secured to 
the locomotive frame. 

After proper alignment has been made by adjusting 
the turnbuckles in the supporting members, the boring 
of the boxes is proceeded with under power feed. This 
feeding action is secured through the medium of the 
gearing at the end of the driving head and is trans- 
mitted to the two cutter heads, by a _ right-and-left- 
hand screw which operates the heads in opposite diree- 
tion in feeding them through the boxes. . 

For facing the lateral bearing on the boxes, a fixture 


This 


post, 


was designed for use on the vertical boring mill. 
fixture consists baseplate with a_ vertical 
turned to the standard the 
driver box, so that the latter will fit snugly in place and 
run true about its axis on the table of the mill. 

The tools illustrated were devised by Machine Fore- 
man Martin Moran, who is the patentee of the wheel 


of a 


diameter of inside of the 


4 
Purcell Crankpin Turning Machine 
By Jas. E. Warrerorp.* 
The Purcell crankpin turning machine shown was 
designed by Superintendent of Shops Purcell of the 


Santa Fé System for-the-purpese of securing an efficient 
removing attachment and the portable bar shown. 


*Bonus 


Fé 


Santa Ry. 


supervisor, 
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means for truing up worn crankpins in locomotive driv- 
ing wheels. It is portable and arranged to accommodate 
any crankpins now in use, and is capable of adjustment to 
strokes from 24 to 32 in. 

It is equipped with two carriages, A and B, each having 
its own feed screw. The main-rod journal and the side- 
rod journal on the main crankpins may be turned simul- 
taneously. The carriages are arranged diametrically op- 
posite, which permits two cuts to be taken on one jour- 
nal if necessary, or one on each journal as shown; and 
it also serves to steady the machine and prevent any 
spring and chatier while in operation. 

The machine is regularly operated by a portable elec- 
tric motor, but if necessary, this power can be supplanted 
by a regular air motor, as was the case when the photo- 
graph was taken. Each carriage is driven by its own 
star feed, each starwheel being actuated by eight feed 
pins located in the head of the machine, the ovter circle 
of pins engaging the star for one feed screw and those 
on the inner circle operating on the other feed screw, as 
at (. Each feed pin is held in position by a spring when 
it is set to engage the feed and is provided with a dowel 
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which insures it remaining idle when not in use. This is 
done by pulling the dowel through a slot provided and 
turning it to prevent it from slipping back and engaging 
the starwheel, thus increasing the feed when not in- 
tended. 

The machine is bolted to the driving-wheel center by 
means of the lugs D, as shown. This draws the base 
of the machine up against the machined surface of the 
crankpin hub, insuring the position of the carriage-way 
exactly at right angles with the crankpin face and in line 
with the pin. 

The exact position of the machine is determined by 
two centers /, one of which engages the center of the 
driving axle, and the other F the center of the crank- 
pin. The adjustment for the different lengths of strokes 
is accomplished by shifting the block holding the driving- 
axle center along the yoke provided at G. 

The machine has been in operation at the Topeka 
shops of the Santa Fé Ry. for the past three years, 
and has given efficient service during that time. It 
has never been out of commission for repairs since it was 
installed. 


Ad 
ve 


Methods of an Electric Vehicle Shop 


By Rospert MAWson 


SY NOPSIS—Duplicate cutting of sprocket teeth and 
several duplicate milling and drilling tools. Special set- 
ups and attachments for ball turning, facing and boring 
on automatic machines. A machine of special design for 
milling holes Yy in. in diameter and 9 in. in length. 


8 

The shop methods and tools of the General Vehicle Co., 
Long Island City, N. Y., are of considerable interest ; 
somesof them are here reproduced. Fig. 1 shows a special 
and method of cutting the teeth of 
The support 4A for the arbor which 


miller attachment 


driving - sprockets. 





CutTrine THe TrETH IN Drivinc SPROCKETS 





carries the sprocket blanks, is fastened to the vertical arm 
of a Cincinnati miller. 

The blanks are placed on the fixture B, which is made 
with a flange to suit the inside diameter of the sprockets. 
The sprockets are held in position with the clamps C. 
The machine carries two cutters, one roughing and the 
other finishing the tooth; 11 blanks are cut at one setting. 


MACHINING THE FRONT AXLE 


The fixture for milling the front axle is shown in Fig. 
2. The forgings are placed in the fixture, four at once, 


pS NM fa: 
| 


Fig. 2. Fixture ror MILLING Front AXLe 
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Fic. 4. MILLING THE TOGGLE 


and located by the screws A. The cheek of the forging 
rests on the machined pad B, which brings the forging 
square for the milling operation.” After taking the first 
milling cut the rods are reversed and the milled surfaces 
placed on the pads. 

By this method the finished surfaces at both ends of 
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Fie. 3. Dritt Jigs ror Front Axles 


Fie. 6. DRILLING THE BRAKE BANDS 
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Fie. 5. MILLING THE BRAKE BANDS 


The straps C are used to hold the 
rods secure in the fixture. 

The jig for drilling the front axle after it has been 
milled in Fig. 2 The axle is placed 
in the jig, the screw The 
screw B is used to force the axle back against the screw 


the rod are parallel. 


is shown'in Fig. 3. 
A giving the correct position. 


A. ‘Two straps are placed over the pins C and against 
the axle; these hold it firmly during the drilling opera- 
tion. 
can be drilled and reamed complete before removing from 


Slip bushings are provided at D, so that the rod 


the jig. 


MILLING OPERATIONS 


links 


The forgings are placed in the fixture, 24 at 


DUPLICAT! 


The method of milling the toggle is shown in 
Fig. 4. 
once, the ends resting against a pad on the base of the 


fixture. The screws A hold the links securely during the 
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Fie. 8. MILLING FIXTURE FOR 
milling operation. After taking the first cut the forgings 
are reversed in the fixture and a gage bar placed through 
the slot B of each piece. This brings the surfaces paral- 
lel to each other and also determines the depth of the 
slot for the second operation. The set-up of the straddle 
mill enables the cutting of the sides and slot in one opera- 
tion. 

The method of milling the brake bands is shown in 
Fig. 5. ‘The castings are placed in the fixture A the ends 
B being brought square to each othér; the screws C pass- 
ing through straps attached to the fixture base, bear 
With 


the straddle mills set up as shown, the outside and inside 


against the brake bands and hold them securely. 


of the pin ears are milled in one operation. 
DRILLING OPERATIONS 


The machine and tools for drilling the brake bands 
are shown in Fig. 6. The casting is placed in the jig A, 
the two equalizing screws B forcing it against the inside 
of the turned flange. The three straps are tightened down 
by means of nuts and studs and hold the brake band in 
position. 

A Foote-Burt four-spindle drilling machine is fitted 
with two twist drills and two reamers, and after drilling 
the casting it is moved over to the reamer spindles and 
has 


the reaming operation performed. The company 


made duplicate jigs; by this means two men are kept 


at work on the machine and the operation is continuous, 
The tool shown in Fig. 7 is a combination drilling and 


Fig. 11. MACHINING THE Sprocket SpIpER 


FRONT-SPRING SEAT 


Fie. 9. Drint Jie ror HANGER 


milling fixture for the steering head. The forging is 
placed in the fixture in the position shown. The turned 
portion of the head fits into the hole of the fixture and 
the forging is located by means of the screw A, the web 
of the forging fitting into a slot in the plate B. The 
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Fie. 10. Dritt Jig ror STEERING CoLUMN 


Fig. 12. BALL-TURNING ATTACHMENT ON AN AUTOMATIC 
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straddle mills C mill the sides of the bosses with the 
forging in this position. 

When using the tool as a jig the steering head is re- 
versed and placed in the opposite end of the fixture. The 
forging is turned around 90 deg. and the hole DP is drilled 
and reamed, slip bushings being provided in the jig. 


SPECIAL SMALL T'OOLS 


The fixture, Fig. 8, is used for milling the front spring 
seat. A view of the seat is shown at A. The castings 
are placed on the arbors B and the flat seat of the casting 
is brought against the vertical part of the fixture. ‘The 
strap on the arbor is tightened down by means of the 





An InvertTEeD DrILLING MACHINE 


Fig. 13. 
nut, thus holding the piece secure. The fixture is located 
on the miller by a tongue, and using straddle mills, both 
sides of the bosses are milled in one operation ; the fixture 
carries four castings at once. 

The jig for drilling the motor socket hanger is shown 
in Fig. 9. The casting is placed in the jig with the 
milled face A against the wall of the jig. A plug ‘its 
into the cored pocket of the casting and locates it. The 
screw B forces the casting back and holds it securely. 
This jig is used for drilling the base holes and also the 
holes in the socket in which a-pin is inserted to prevent 
the motor shaft rising when in a resting position in the 
socket. 

The jig, Fig. 10, is used for drilling the steering col- 
umn. The base is turned, and sits inside the locating 
clamps A.. These, when tightened down, hold the column 
for drilling. The bushing B is made removable so that 
the hole through the barrel can be drilled and afterwards 
reamed, without removing the casting. The jig is then 
reversed and the holes in the base of the column are 


drilled. 
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AUTOMATIC MACHINE OPERATIONS 
The halftone, Fig. 11, shows a special attachment fitted 
to a Potter & Johnston automatic for turning the counter- 
shaft hanger ball bearing. One of the finished 
The attachment is of a duplicate nature, 


balls is 
shown at A. 
the formed tool at the rear roughing out the ball shape and 
the one in front finishing to the correct size. The oper- 
ations of both are the same. 

The turning tool travels on an are of a circle B and is 
fed by the plunger C. As the turret travels along the bed 
of the machine it presses against (', which feeds the cut- 
ting tool around the path of B, forming the ball. This 
motion continues until the machine cam trips, when the 
tool is released and the spring on the plunger C draws 
the cutting tool back, ready for the next cutting operation. 

The special set-up for machining the sprocket spider 
ina 7-A Potter & Johnston automatic is shown in Fig. 12. 
The spider is bored, the boss and the outer rim are faced 
and turned with the turret tools while the cross-slide turns 
the outside of the flange and faces the shoulder. 

The machine carries two sets of tools, one for rough- 
The position of the 
With 


special. tools, the sprocket. is-finished in two operations, 


ing and the other for finishing. 
tools shown is for the roughing operation. these 


producing accurate work at a nominal cost. 
AN INVERTED DRILLING MACHINE 


The halftone Fig. 12 shows a special drilling machine 
made for this company by the Foote-Burt Co. for drill- 
ing brake-band studs and similar work. The machine 
will drill four pieces at once; the pieces are shown at A. 
They are held in the chuck B at one end and by an ad- 
justable chuck C at the other. The head D can be moved 
on the vertical slide to suit the various lengths to be 
drilled. The drill # has only a revolving motion, the 
piece being fed to the drill by the handwheel F. 

Another feature of the machine is that the lubricating 
oil is not applied to the drill. It is fed against the out- 
side of the piece being drilled, its purpose being to keep 
the piece cool. The covers G are provided to protect the 
operator against oil. The pieces shown are 9 in. in length 
and have a hole drilled through, 14 in. in diameter; they 
are drilled without danger of broken drills. 
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Electrically Controlled Punch 


By W. T. Sears 


Over 500 holes an hour—a hole every seven seconds! 
This is an actual average for nearly 200 hours and not a 
spurt of five minutes. It makes a record that any shop 
should be proud of. This is good punching day after day 
on light plates or small angles except on automatic,” mul- 
tiple or spacing table work, but quite wonderful when it is 
done a hole at a time on irregular, large and heavy plates. 
The illustrations show the machine and the accessories 
with which such records are made. They are part of the 
bridge and construction department equipment of the 
Pennsylvania Steel Co., Steelton, Penn. 

The chief departure from any common punching-ma- 
chine outfit is the electric control of the gag. This pat- 
ented device has been in operation for seven or eight vears 
and the results obtained through its use are so good that a 
description of the invention should be of considerable in- 
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terest to those anxious for maximum efficiency of such 
machines. 

DEVICE 


DESCRIPTION OF THE 


Referring to Fig. 1, which is a close view of the head of 
the punching machine, A is a solenoid with a core which 
is pulled in one direction when the coils of the solenoid 
are energized, and in the opposite direction by the spring 
B when the current is cut off. The current to the solenoid 
is controlled by the operator of the machine through con- 

















Fie. 1. EvecrricaLtty ConTrROLLED PLATE PUNCH 











Fig. 2. Puncuina Larce PLates on ELECTRICALLY 
CONTROLLED MACHINE 


tacts.in the small portable switch O by the push-button 
pin P. This switch is easily hanu-ed and can be connected 
to the solenoid by the flexible cord shown, or located per- 
manently at any point on or about the machine. In fact, 
as many of these switches as desired can be attached to the 
machine for special work and so connected that any one of 
them will control the solenoid. 

As the operating mechanism of the gag J is fast to the 
frame of the machine and does not move up and down 
with the punching machine head and the gag, there is a 
sliding connection at the end of the gag made by the piece 
H, which is an extension of the lever G, and the piece /, 
fast to the end of the gag. This piece H is practically ver- 
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tical when the gag is out and slides between rollers or guide 
pieces on //. Therefore, the vertical movement of the head 
does not impart any horizontal movement to the gag. 

The overhung piece M is fastened to the top of the 
movable head and has a hole in its outer end, through 
which the rod J) passes. This rod is connected at its lower 
end to the lever £ on the end of the rocker rod F. On the 
opposite or inner end of this rocker rod, and fastened to it, 
is the lever G previously referred to, and there is a bearing 
(not shown) which carries and supports the inner end of 
the rod F’, this bearing being fast to the front cover of the 
machine and, of course, having no movement. 

The front end of the solenoid core extends through the 
guide support Q and is formed into a square end or stop (' 
which, when the solenoid is de-energized, is forced forward 
by the action of the spring B and projects far enough to 
hook over and catch the projection R on the rod D, thus 
holding the lever E down in its lowest position and H out 
to the front, and the gag J as well. In this extreme front 
position the gag is inoperative and the punch simply 
slides up into its holder when it strikes the plate as the 
punching head descends. 

There is a long spring K on the upper end of the rod D 
and this is so proportioned that it has enough pressure to 
overcome the weight of the rod and the friction of the 
moving parts and throw the gag in, holding it in its oper- 
ative position for all positions of the punching head except 
for a very small part of the lower end of the stroke, pro- 
vided it is allowed to act by having the stop C drawn back 
clear of R. 

The small short spring Z just below the piece M is in 
action for say the lower half inch of the stroke of the 
punching head, and serves, together with the weight of the 
rod D, to force the gag out of operative position at the 
bottom of the stroke at the instant the pressure of the 
punch against the gag is relieved, which is when the head 
starts up and the punch begins to be pulled or stripped 
from the work. 

As the gag is snapped out the part R on the rod D drops 
below the stop C’; this stop flies out, catches and holds the 
gag out of operative position, as previously described. As 
the piece M goes down with the head, the upward pressure 
of the spring A on the rod D is, of course, decreased but 
the design is such that at practically any point of head 
travel while the punch is above the plate there is enough 
pressure to throw in the gag when the solenoid is energized 
pulling back the catch, C’, or in other words when the but- 
ton P is pressed in. 

A more general view of the machine is given in Fig. 
which shows the location of the operator relative to the 
machine when punching fairly large plates. This is per- 
haps not the simplest arrangement that could be devised 
but its parts are few and not likely to get out of order. 
Its long service without giving trouble is certainly a good 


» 


ws 


recommendation. 

Where the design of the head permits, the solenoid can 
be connected to the gag directly, and in front of it, or it 
can be made to work positively through a set of levers. 
Again, and what would be preferable, the head could be 
designed with the solenoid built into it and so arranged 
that it could be easily and quickly disconnected from the 
gag when direct hand operation was desired in certain 


cases. 
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Making a Chaser 


We recently had several hundred pieces which called 
for an unusual pitch screw. For obtaining a highly 


finished thread it was necessary to finish with a chaser. 
The job was urgently needed, and in order to save 
making a hob, or a special cutter for the miller, we 
made the chaser with a single-pointed tool in the lathe 
as shown in Fig. 1. 





























FIG.} 


MAKING A CHASER 


The gears were selected for the required number of 
threads per inch; a good stiff tool was made by bending 
up a piece of 14-in. square tool steel, and grinding the 
end to the angle required. ‘This tool was placed in 
the chuck, and the chaser blank was secured in the tool 
2, with the cutting side down, and the top of 


rest, Fig. 2, 
In a few minutes the 


the blank level with the center. 
chaser was finished, and we had no trouble whatever in 
obtaining a good thread. 


Eric HuLks 


St. Albans, Herts., England. 
cad 
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Casting Odd Size Pulleys 

Working in a general engineering shop for a number 
of years, I have often seen hurry orders given for, sa\ 
three pulleys, to be “cast sure” the same day the order was 
placed so that they could be turned and delivered next 
evening. They would perhaps all be the same diameter, 
but of different widths and bores, which, as arms were 
a fixture in standard pulley patterns, necessitated a lot 
of trouble in stopping off both the top and the bottom 
in the mold, also changing bosses, etc. 

The pattern maker had to wait until the molder was 
finished with one before he could do anything more than 
prepare for the next alteration. I, therefore, tried an- 
other way of doing the work, and am so well pleased 
with it that I never think of altering standard patterns. 
I can rig up half a dozen pulley patterns per day easily. 
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As soon as the molder draws his pattern, he has gages, 
bosses, etc. beside him, and can proceed ramming up 
another, while another man can go on finishing the prev- 
ious mold. The method is as follows: 

I got plain cylinders cast and turned, making them 
standard diameters, but about 18 in. wide; then I got 
two sets of arms cast and turned to fit inside the cylinder, 
each with a hole 2 in: in diameter in the center. On these 
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arms the bosses of any diameter necessary, are placed. 
They have a 2-in. spigot to fit the hole in the arms, which 
keeps them always central. This, with a gage made of 
rough wood to set the arms, and a gage to stop off the 
width required, is al! that is necessary. 

Of course, the cylinder and arms are permanent pat- 
terns, and the only changes required are made on the 
bosses and gages, and take about half an hour. First 
ram up the cylinder A on the outside up to the width; 
then with the gage B, making a joint for the 
cope flask. Now ram up the arms C underneath until 
the top side of the arms is touched by the toes of the gage 
D. After this ram up on top of the arms until you are 
far enough up to scrape inside the cylinder with the gage 


sc rape 


B, again forming the joint inside for the cope flask. 

You then put the cope on and ram up. When the top 
is removed the recess made by the part of the cylinder 
which projects above the joint is filled up, the core put 
in, and the necessary gates and risers made; the mold is 
closed and cast. This description may seem elaborate, 
but it is a very simple and cheap way of making pulleys. 

L. M. Joun 


Belfast. lreland. 
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A Léttering Triangle 
The device shown is for rapidly ruling the various 
guide lines used for lettering and consists of a triangle 
of the ordinary transparent variety, so cut as to give the 
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customary slopes for lettering, that is, 1 to 21% in. and 
vertical. The triangle is provided with a series of holes 
for the insertion of a pencil point, arranged as indicated, 
to give the rulings shown at the right side. These holes 
are cut tapering, as shown in the sectional view, and are 
so spaced as to give the several different sets of three lines, 
ruled in the ratio of 3 to 5 to 2 to 5. 

The tapered hole is necessary for the easy working of 
the pencil point, which, being inserted, holds the tri- 
angle against the straight-edge. In this way one hand is 
free to hold the guiding straight-edge. 
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A LETTERING TRIANGLE 


The graduations shown on the triangle are for rapidly 
and uniformly spacing the lines of lettering. A certain 
graduation is selected and the triangle moved down un- 
til this graduation comes over the bottom guide line 
of the preceding line of lettering; whereupon the next 
set of guide lines is ruled as before. 

The graduations referred to may be cut by scratching 
the under side of the triangle with a steel point. These 
cuts should be filled with black ink, so that they will con- 
trast with the material of the triangle. 

R. 8S. WALLIs. 

Ames, lowa. 


A New Method of Pulley Crowning 


In the spinning room of a mill the method of driving 
the frames was by a double-end, 25-hp. motor; one motor 
to four frames. ‘The two cast-iron pulleys supplied with 
each motor were flat faced and flanged so that one pulley 
could be used as a drive for two frames. The outline of 
these pulleys is shown in the line engraving by the dotted 
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climbing the flanges. This resulted in the belts becoming 
tangled or dropping off. We then began experimenting 
to overcome this difficulty. This resulted in reshaping 
the face as shown. The pulleys are now giving satis- 
faction. 

The theory upon which we worked to secure results was 
that the tendency of a belt is to climb the crown, so that 
when the 33¢-in. belt was running, it was half on the 
flat surface of the pulley and half on the tapering. 

C. L. Kent. 

Manchester, N. H. 
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Assembler’s File and Tool Rack 

This rack was adopted several years ago in the plant of 
the Kempsmith Manufacturing Co., Milwaukee, Wis., and 
serves its purpose very well. It does away with files be- 
ing kept in a disorderly manner on benches or in drawers, 
and helps the inspector when making his weekly in- 
spection. 

The rack is arranged so that the front slants back 
several degrees, which keeps the files against it at all 
times. On either side is a space for an oil can and a squirt 




















ASSEMBLER’sS FILE AND Too. Rack 


can, and the rear is fitted out for several sheets of emery 
cloth, a. wiping cloth and a bundle of waste. 

The strip across the top of the rack enables the as- 
sembler to carry it from one job to another. It is made 
of common lumber and is 8 in. wide and 30 in. long at 
the bottom. Each assembler is supplied with a rack 
equipped with the following articles: 
14-in. flat bastard file 2 (Hammers) Mall. Oil Cans 
14-in. smooth bastard file -ib. waste 
14-in. mil! bastard file -lb. rags 
14-in. round bastard file 1 bench brush 
14-in. square bastard file 1 sheet No. 0 emery cloth 
12-in. half round bastard file 1 sheet No. } emery cloth 
12-in. mill bastard file 1 sheet No. 1 emery cloth 
8-in. square bastard file i sheet No. 14 emery cloth 
8-in fround bastard file 1 sheet No. 2 emery cloth 
6-in. half round second-cut file 1 bit brace (Millers Falls No. 12) 
6-in. half round bastard file 

Several manufacturers have already adopted this rack, 
and visitors always speak favorably of it. 

F. WOLLAEGER, JR. 
Milwaukee, Wis. 
33 


Ring Forming Die 


These dies were designed for forming rings such as the 
sample /, Fig. 1, which must be true to size and yet 
have a low production cost. The blanks are first cut 
from ;%;-in. bar stocks. The shearing die shown is used 
for this operation. The punch holder A is made of cast 
iron, the shearing punch B is made of carbon steel and 
bolted to the punch holder as shown. A }-in. hole 
belled out at the mouth £ is drilled through the die PD for 
the passage of the ;';-in. rod. 
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In operation the rod is shoved through the bell- 


mouthed hole # until it strikes the gage plate stop C at 
which position the press is operated. After a little prac- 
tice a green operator is able to keep his foot on the pres 
treadle continuously, thus insuring maximum output. 

For the forming die shown in Fig. 2 a sliding punch R 
is fitted to a punch holder and works against the pres- 
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sure spring / and an auxiliary spring under the die shoe. 
The two springs are necessary to allow of a long spring 
travel, and give pressure enough to form the ring up to 
a perfect U. In forming, the two points of the U catch 
“in the upper form J, which forms the ring around the 
form punch H/, which is made slightly smaller than the 
inside diameter of the completed ring to compensate for 
the spring of the metal. 
A. R. Cooper. 


Marshalltown, Towa. 
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A Word in Support of Industrial Schools 


The need for industrial education is today one of the 
foremost of public questions, demanding the attention of 
educators, legislators and all associations of men inter- 
ested in social progress. It is also a question that strong- 
ly appeals to the private interests of the manufacturer 
and the wage earner. The greatest industrial need is an 
effective plan for taking advantage of our industrial 
resources. 

In an endeavor to educate our boys we find that the 
outlining of a practical course of instruction, which is to 
fit them for the duties and responsibilities that will con- 
front them later on in life, is no simple problem. 

A great many ideas are being advanced from time to 
time concerning the more effective courses to be pursued 
along this line. That the field in which this work is te be 
carried on is large is admitted by the foremost promoters 
of industrial education. 

We fully realize that every enterprise to be successful 
requires men skilled in the manipulation of its affairs: 
men versed in its various details and operations; in fact 
the whole supremacy of the industry depends upon the 
skill of the workers. The supply of skilled mechanics is 
not equal to the demand. 

Industrial education definitely makes the connection 
between the school and life. The boy gradually becomes 
conscious that he is really an imporant part of the in- 
dustry. This gives a new dignity to the trade in which 
he is engaged and also gives him a more intimate and 
wider view of the industrial life of which he is prepar- 
ing to become a part. 

Surely much better conditions must result, if based on 
the broad principles of correlating the training of the 
hand with the development of the mind in an effort to 
obtain skill and intelligence. Skill alone will never dem- 
onstrate its full potential value, or reap its highest re- 
wards, unless supplemented by an industrial intelligence. 
The doing of a task is significant when a man is con- 
scious of why as well as how his work is to be done. 

R. M. Brown. 

Schenectady, N. Y. 
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Methods for Determining Cutting Speeds 
for Metals 


In all probability, one of the greatest factors of loss 
in modern machine work is the incorrect speeding of ma- 
and cutting tools. The inability of the foreman to 
cutting speeds on every job upon which his ma- 
are working is largely responsible for this loss. 

It has become a custom both in this country and in 
England to specify speeds in terms of feet per minute. 
This term to the average man in the shop is rather vague. 
It means simply the number of feet of metal, considered 
as a continuous strip, which passes a given point upon 
the edge of a cutting tool, in one minute 

For example: If Iam planing a piece of metal 10 ft. 
long, and it takes me 20 sec. or '/, of a minute to make a 
cut the length of the piece, I am then using a cutting 
speed of 30 ft. per minute, because 10 ft. of metal is pass- 
ing the cutting tool in */, of a minute, therefore in */, 
or one minute 30 ft. of metal would have passed the tool, 
were the cut continuous. 

Some years ago I was engaged upon a class of work in 
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which the ultimate production was of great moment. I 
was frequently called upon to set cutting speeds in order 
to obtain maximum production. In the first place, I de- 
cided on certain coriservative speeds at which various 
metals could be safely run, without undue injury to the 
cutting tools, nothing but high-speed tools being con- 
sidered. These speeds are as follows: 


Cast iron.. és 5s dusitteasQakhasca lt Ceteaearh .. 50 ft. per min. 
Se EE Pe TOTES eee Seana peda ona 60 ft. per min. 
SEER ESE SE TTT COTE ahaha san 70 ft. per min. 
Machine steel forgings as to essen carbon) . i ea ial 65 ft. per min. 
Machine steel (black stock)............. <6 aed vie eee 70 ft. per min. 


35 to 40 ft. per min. 
30 to 50 ft. per. min. 
(Depending on alloy) 


Tool steel forgings............ ye 
Steel alloys (containing nickel and chromium)....... 


Yellow brass............ EONS, ee . sin miaeeeba satan 200 ft. per min. 
Comp. brags........... A dtee Wh ad ai Ae .120 tl 150 ft. per min. 
RR er er rr yt ree ee ae 30 to 80 ft. per min. 


(Depending on alloy) 
TABLE OF CUTTING SPEEDS FOR VARIOUS METALS 


An ample suppiy of a suitable cutting lubricant is es- 
sential for the foregoing speeds, with the exception of 
cast iron, which should be run dry, and brass, which may 
or may not have a lubricant. 

Let us suppose that we have a flywheel composed of 
cast iron of a given diameter, say 20 in., and running at 
a speed of 10 r.p.m. We are taking a cut on the periph- 
ery, and wish to know whether the speed at which we 
are running is correct, or whether it should be increased 
or diminished, and if so, how much. The process for 
determining this would ordinarily be 


20 & 3.1416 10 
12 

Simplifying this process, we divide 3.1416 by 12, which 
gives 0.262. This figure may be considered as a con- 
stant between w and the number of inches in one foot. 
We can, therefore, substitute in place of 3.1416 divided 
by 12, the constant 0.262. After substituting, we obtain 
the following, 20 & 0.262 &K 10 = 52.4. 

Now, 0.262 is very nearly 0.25, within about 5 per 
cent. Belt slippage, with the machine under a load, 
would approximate this amount, making 0.25 more nearly 
correct than the constant 0.262. Let us then consider 
0.25 as our constant and substitute again, obtaining 

(20 & 0.25) K 10 = 50 ft. per min. 

Ten being the number of revolutions per minute, at 
which the piece is running, if we mentally take 14 of 10, 
which is 244, and multiply this by the diameter of the 
piece, which is 20, we immediately obtain the cutting 
speed at which we are running, in feet per minute. 

Resolving this into a formula we obtain the following: 
Let 

DD = Diameter of work, 





= 52.4 ft. per min. 


NV = Number of revolutions per minute, 
(’ = Cutting speed in feet per minute. 
Then 
N 
Dx—=C0 
4 


Reversing the process to determine the necessary num- 
ber of revolutions per minute required for a piece of a 
given diameter to obtain a given cutting speed, we get 

4x C0 
D 

Example: Diameter of work D = 20. Cutting speed 

‘esired C = 50 ft. per min. Then 
4 x 50 
20 


= N 


= 10 r.p.m. required 
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Both of these formulas are of such a simple nature 
that they can easily be memorized and all cutting speeds 
for any diameter can be instantly determined by rapid 
calculation. 

Bridgeport, Conn. A. A. Dowp 
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A Valve Grinder 


A portable valve grinder is shown herewith which can 
be attached to a small drill press as easily and practically 
as quickly as a drill, and does not necessitate tying a drill 
press up for any longer than is necessary to do the grind- 
ing job. 

The grinder is composed of two spindles ; the upper one, 
or driver, is fitted to the drill-press spindle by means of 
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A VALVE GRINDER 


a No. 2 taper shank that is direct connected to an eccen- 
tric. This shank in turn connects with a lever arm inte- 
gral with a gear segment meshed with a %-pitch diameter 
gear fitted to the driven spindle. 

The eccentric has a stroke of 15% in., lever arm is 
143% in. long, and the gear segment 3,4; pitch radius. 
Thus, it will be found by going over the above figures 
that the gear segment will move through an arc of about 
234 in., causing the driven spindle to revolve a trifle 
over one revolution at each stroke of the eccentric. Pro- 
visions for counterbalancing the gear segment were found 
unnecesary, due to the slow speed with which the grinder 
was run. 


G. S. Knapp 
Detroit, Mich. 
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PREVIOUS QUESTION 





Grinding Wheel and Surface Lap Effects 


Walter G. Groocock, in Vol. 37, page 639, discusses a sub- 
ject that has received little attention from the average me- 
chanic who uses surface grinders. 

Within the last ten years there have been several points 
determined as to the limits of accuracy obtainable by the 
use of abrasive wheels (not laps). These conditions have 
been accepted by experimenters as fundamental in causing 
the errors produced by abrasive wheels. 

Before the advent of the magnetic chuck, copious supply 
of cooling liquids, and bonded wheels of any density of grain, 
there were so many conditions entering into the solution of 
surface grinding that could not be easily eliminated, that the 
surface grinder was not expected by its users to produce ac- 
curate work as close as it is now possible to obtain. 

The heat caused by the wheel cutting cannot be eliminated 
at the central point of depth of cut, but can be confined there 
and absorbed by the body of metal beneath the surface when 
water is used. The body is several degrees cooler than the 
metal beneath the wheel. This inequality of temperature 
exerts an influence when the metal all reaches a uniform 
temperature. it causes contraction, and if there is surface 
length and breadth enough, the work will be concave, irre- 
spective of the thickness. 

Another detail that has not been given as much attention 
as it deserves, is the direct pull the surface must exert to 
cause distortion, especially when grinding dry. There is in- 
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tense heat at the surface directly in contact with the wheel, 
which is instantly chilled after the wheel passes. This’ must 
cause surface contraction of enormous tension. A depth of 
cut of 0.00005 in. will cause a piece of hardened steel, %x%x4 
in., to curl up. The accumulated heat not being perceptible 
during this test can be ignored; therefore, the distortion must 
be due to the sudden heating and cooling, as already stated. 

These pieces when reversed and ground on the opposite 
face, when released from the magnetic chuck curl up just the 
same on the face being ground. The magnetic chuck being 
powerful enough to hold them down, they are ground as near 
parallel as possible. We find this effect when grinding work 
of quite heavy cross-section, and it is the basis of the state- 
ment that there is a limit to the accuracy of surface grind- 
ing for precision finish, there being no known way of intro- 
ducing a cooling solution in sufficient quantity at the point 
of wheel contact, when cutting, to keep this point from be- 
coming red hot. 


LIKE CONDITIONS NECESSARY TO ,PRODUCE LIKE 
EFFECTS 


Before the advent of the magnetic chuck and a great 
variety of grinding accessories, it was a question whether 
we were using “like conditions” to produce “like effects.” If 
the area of surface to be finished was very extensive, the wheels 
and the way of holding the work became a problem. These 
conditions must remain unchanged; the holding of the work 


This we proved by using an 
old drop die, 6x6x6 in., heavy enough to grind without hold- 
ing devices, and carrying a light cut. 


especially has to be constant. 


We practically duplicated surface conditions with the 
block, but could not obtain duplicate surfaces when grinding 
metal not strong enough to resist springing by the holding 
devices. We then tried pinch fingers, shellac, solder and wax 
around the edges. We obtained very good results when using 
a 46 G Norton wheel with these holding devices, but found 
a wide variation in contact with the lap when tested after 
regrinding. 

With the magnetic chuck the contact with the lap will be 
ccnstant, showing the longitudinal ends always a little high 
if the tension is not broken by peening, either with the ham- 
mer or by lapping, which produces the same effect. 

In 1902, the following experiments were tried out in the 
mold department of the Goodson Graphotype Co., then in 
Thompsonville, Conn. This mold is built up of hardened steel 
and is one of the finest pieces of commercial work ever pro- 
duced. All pieces are duplicates and all surfaces are square 
or parallel to each other. 

We had magnetic chucks and a good variety of wheels to 
use, and as we had to finish all hardened surfaces by lapping, 
we endeavored to reduce the amount left for lapping. But we 
never obtained anything nearer than 0.00005 in. of what the 
lap would give us. This was, of course, on small areas, and 
under good working conditions is probably closer than large 
areas can be produced. 

A side view of the hardened water jacket is shown in Fig. 
1. This was a rectangular piece about %x%x2 in., chambered 
inside, leaving very thin walls. The surface marked AA’ is 
illustrated as a good example of the contraction theory. The 
laps showed contact at AA’ before touching B, and should do 
so if the theory is right. 

If the surface had been continuous the low points would 
have been at X. In this case we eliminated a continuous ten- 
sion, but localized it to the surface between AA’, which must 
radiate heat, as they are exposed to the air, and consequently 
the central part will expand when in contact with the wheel 
more than the radiating ends, the results being a surface not 
in plane with the ends of the cut. 

This may sound rather fine, and it has been a puzzle to 
me (unléss the theory is right) where the extra metal comes 
from to still lap off after the wheel marks are lapped out. 
Probably there are plenty of gage makers who have noticed 
this. Steel is very elastic, and we encounter the enormous 
force of contraction from intense heat. The surface when cut 
or broken by the abrasive tends to resume its normal condi- 


tion, that is to occupy more space, which means that more 
metal must be lapped off. 

The metal in Fig. 2 will show a concave surface after 
every grinding, irrespective of which side is ground, and if 
held by a magnetic chuck it will, while being ground, be 
as parallel (assuming that the machine will grind a true 
plane) as it is possible to grind. 

Take a slightly rounded polished hammer face and peen 


the surface last ground just enough to relieve the tension, and 


the surface will resume a plane surface. A lap will also 
cause the piece to become a plane when used. This means 
that a lap has the same effect as peening, and must leave 
stresses in a piece finished by lapping. 
EFFECTS OF LAPPING 
The effects of lapping are shown in Figs. 3 and 4. The 


The beveled corners of 
Using a hammer 


piece will curl away from the iap. 
Fig. 4 will also curl more than the ends. 
on the surfaces A will counteract this, or cause it, if used 
upon the side being lapped. This demonstrates that a lap 
has a powerful, if only a surface effect upon a piece of metal, 
as it is strong enough to bow a piece of hardened steel, 2x2x7 
in. 

These effects are also produced upon cast iron and soft 
steel. It may be imagined that heat must be generated while 
lapping, which causes the piece to curl. If so, just try this 
experiment! Take a piece of glass ,x1%x7 in. and lap the 
fx-in. edge flat upon a cast-iron lap, using plenty of speed 
and pressure; be sure to cause all the frictional heat possible. 

When lapped flat, let it lie for a couple of hours and you 
will find it very crowning. Now take and rub it across a caké 
of ice, and see the piece become concave, which shows you 
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that the lap instead of heating the piece, really was chilling 
it, as the glass will, when allowed to stand a couple of hours, 
resume its former shape. 

I agree with Mr. Groocock, in a ground surface as a start 
toward a plane, but whether scraping will give a near enough 
plane surface or not for the work, is a matter for the user 
to decide. It will not for my work, which requires a surface 
that will prove a 7-in. knife-edge straight-edge without any 
trouble. 

It was the practice in the mold department referred to to 
peen hardened-type plungers enough to bring them within 
finish limits. It required considerable pounding to accom- 
plish this result. But the blows to break the tension or to 
straighten the piece after grinding or lapping, were very 
light and would have had no effect upon the same piece be- 
fore it was ground. All finished cuts were dry and about 
6.0002 in. deep, using a 46 G Norton emery wheel, lapping al- 
lowance 0.0001 to 0.00015 in. on each surface. 

Springfield, Mass. Cc. A. MACREADY. 
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Reading Technical Papers 


Reading technical papers is without doubt the only way 
to keep posted on present-day methods. Why department 
heads who often have spare time during working hours do 
not avail themselves of this opportunity is a question to 
which I never have found a satisfactory answer. 

I have often seen in offices several back numbers of tech- 
nical papers untouched; still resting in their mailing wrap- 
pers. The department head generally excuses himself with 
the assertion that he has no time to read as his mind is 
constantly occupied with other details. 

It takes but a short time to read and digest the average 
article, and as all published technical matter is of value to 
somebody, there is really little room for the excuse that no 
time can be found for reading. If a paper is worth sub- 
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scribing for it is worth reading by those whose duty it is to 
look after such matters As are explained. 

Frequently large manufacturing concerns subscribe reg- 
ularly for several of the leading technical papers, but have 
little or no system for reading and filing them. Recently on 
a visit to a large manufacturing firm I had occasion to refer 
to an article published in the “American Machinist” some 
few weeks before. The sales manager had a recollection of 
having seen the article in question, but could not tell in what 
issue. In referring to the files I found a hopeless confusion 
of papers covered wih shop dust. Finally, after locating the 
desired number, I found that the sought-for article had been 
cut out, and no one seemed to know what had become of it. 


A METHOD OF FILING 


Let us suppose that a manufacturing concern has _ six 
principal departments: Executive, sales, advertising, manu- 
facturing, toolroom and foundry. It is not necessary to sub- 
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scribe for six issues of one journal to reach these several 
departments, for three issues or even less will be sufficient 
if they are methodically filed. When the paper arrives, the 
“Contents” should be copied on index cards, using a 
separate card for each depsrtment. Three of these are shown 
in the illustration. 

The several department heads should file these cards in a 
convenient cabinet. As new cards are received each week, 
attention is constantly brought to articles pertaining to their 
particular line of work. 

In considering a few of the articles that appeared in the 
Vol. 37, No. 19 issue of the “American Machinist,” the one en- 
titled “Present State of Art of Management” would be of inter- 
est to both the executive and manufacturing departments. “The 
Building of Hewitt Motor Trucks” would interest the shop 
foreman of an automobile factory; “Skeleton Patterns on 
Large Work” should be read by the foundry foreman, and 
so’on through the list. 

The “Letters from Practical Men,” “Discussion of Previous 
Question,” and Editorials should not be neglected, but should 
be indexed in the same manner as the leading articles. The 
general manager should be provided with a set of cards which 
will enable him to call the attention of different department 
heads to features that should be of interest to them. 

Philadelphia, Penn. F. B. JACOBS. 
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Should Drawings Be Made to Scale? 


I agree with much of G. E. Thompson's article, “Should 
Drawing be Made o Scale?,” Vol. 37, page 907. While at college 
I found this method useful in senior drawing called machine 
design. After leaving college I was employed as a machinist, 
tool maker and inspector, and then entered the engineering 
department of a firm building automobile motors. 

My first job was straightening out the drawings of the 
old models so that repair parts could be made from the draw- 
ings. It is much easier to build a complete machine from in- 
complete drawings, than only a part, for one can then fit the 
parts. 

The next job was a line of four- and six-cylinder auto 
motors. The repair parts had taught us our lesson. After 
completing the drawings there were but two mistakes and 
these minor ones. This was due largely to laying out to scale, 
which is the best check one can have. If a drawing scales 
and checks there is small chance for error. 

This accuracy is not necessary on the simple things, or for 
slight changes in design. I have been on both sides of the 
fence and am now in the production end. Many times in 
getting out new designs (which are usually in a hurry) the 
drawings are incomplete, and for much of the work we will 
have no drawings at all. This runs up the cost of production 
enormously. A little’ more time on the design would save 
many times its cost on the production end. 

If the machine is to be built and becomes a regular prod- 
uct, the drawings will have to be made for it all and the old 
faulty design corrected. Where, then, is the saving, even on 
the design end? If the principles of “scientific management” 
are correct; that is, if it pays to make a detailed study of 
the method of production of each piece, surely it will pay to 
have a definite plan or design of the piece to be made. 

When it comes to a question of design, if a piece can be 
designed completely, and adequately checked on a sketch, 
then a sketch is sufficient; if not, the engineering depart- 
ment should spare no pains to have the design as complete as 
possible. For “even the best laid plans of mice and men gang 


aft aglee,” and the human error that creeps in is usually ex- 
pensive. 
Chattanooga, Tenn. W. H. SNOOK. 


3 

On Dec. 19 President Taft ordered a commission to con- 
duct an invéstigation and make a report concerning the 
desirability of establishing a national aérodynamical labora- 
tory, its scope, organization, location and estimate of the 
cost of installation. This is the result of a recommendation 
made by the Secretary of the Navy, who pointed out that the 
construction of air craft in Europe is today largely based on 
scientific information obtained from laboratory experiments. 


The establishing of such an institution in this country seems 


imperative if we are to safeguard our commercial interests 
and carry forward the production of safe and efficient air 
craft. The Chairman of the Commission is Dr. R. F. Wood- 
ward, President of the Carnegie Institute of Washington. 
Associated with him are a number of prominent scientists 
and technologists who have had to do with the development 
of American aérodynamics. If the final result of the work 
thus inaugurated is a reducing of the sacrifice of human 
life among aviators the effort will have been well worth 
its cost. 
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Efficient Production of Cylindrical Work’ 


By C. H. Norront 


SYNOPSIS—The proper use of lathes on cylindrical 
work for roughing purposes. The uses of the grinding 
machines for finishing or refining the turned products. 
Some comparisons of results of lathes and grinders. 
Using grinding machines for finishing parts from the 
rough. 

% 

Turning is one of the oldest of the mechanic arts, and 
the lathe is one of the oldest metal-working machines ; 
but the lathe has been a very inefficient tool until the 
present time. We now have lathes so designed that 
they can be made efficient. I believe, however, that we 
are not as a rule using the modern, high-power lathes as 
we should, and are losing what they were designed to 
save, namely, time; that while we use them as roughing 
machines we also use them as refining machines. 

Most cylindrical work must finally have size within 
small limits and be truly cylindrical within still smaller 
limits, which led mechanics in the past to study the art 
of refined turning. When this art had reached a high 
degree of refinement, men discovered that it did not 














EXAMPLE OF Expensive DesIGn 


Fig. 1. 


satisfy them and cylindrical grinding was introduced to 
give more refinement than could be obtained with the 
lathe. The natural conclusion at that time was that the 
grinding machine should take up the work of refinement 
after the limit of refinement had been reached with the 
lathe and the early grinding machines were, therefore, 
designed with this thought in view. 

Later, however, it was shown that ground cylindrical 
work could be produced at a cost no greater than the 
turning alone had cost, simply by using the lathe to re- 
move a large proportion of the metal necessary to be 
removed and not at all as a means of refinement, transfer- 
ring the entire responsibility for refinement to the grind- 
ing machine. 

While some understand this and are producing cyl- 
indrical work efficiently, I believe the greater majority 
are still under the spell of tradition, and are turning 
what they call “good work,” work that shows care and 
skill on the part of the operator and accuracy in the 
lathe. Such care and skill with turned work is even more 
senseless today than the old-time practice of shaping 
acorns on all screw heads and putting cast-iron eagles 
on the tops of machine tools; because in the case of the 
former the grinding machine removes all trace of the 
lathe’s accuracy and the operator’s skill in a moment, 
while the latter remained for vears to gratify the taste 
of those who had an eye for such artistic embellishment. 





*Abstract of paper presented before the American Society 
of Mechanical Engineers. 
tNorton Grinding Co. 


The developments of the last few years have brought 
about the facts that, except in rare cases, efficiency in 
the production of cylindrical work means, (a) the use 
of the lathe as a roughing tool only, and (6) the modern 
grinding machine for refinement. 

Most lathe operators and most foremen seem to under- 
stand roughing to be simply the turning of work a few 
thousandths over the finish size, when in reality they are 
not roughing at all, but simply turning to a certain de- 
gree of refinement with the notion that by so doing they 
are (a) doing a creditable job, and (b) that they are 
helping the grinding machine. It is difficult to secure 
roughed work from lathe operators, that is, work that is 
not in any sense refined. 

Tradition impels nearly all to consume much more 
time than would be necessary if the work were merely 
roughed, roughing being confused with a certain degree 
of refinement. Roughing is not refinement of any degree, 
and refinement does not necessarily mean perfection. 
There are many degrees of refinement, but never degrees 
of accuracy or perfection. Accuracy and perfection are 
final and fixed’; they have no limits. 

Those who would produce cylindrical work efficiently 
must recognize the fact that different cases require dif- 
ferent degrees of refinement, and whether the work 
requires a very low degree of refinement or a degree 
closely approaching accuracy, the lathe work, to be ef- 
ficient, should be the same, namely, as rough and as 
cheap as it is possible to make it. 


Usine THE LATHE as A RovenHine Too. 


The lathe today should be a roughing tool only, and 
the grinding machine a refining tool only, not a perfect- 
ing tool. Some grinding machines may produce greater 
refinement than others, but none can produce literally 
exact and perfect cylinders. While it is true that many 
mechanics look upon a high degree of refinement as 
accuracy, and speak of it as such, it is easy to prove that 
it is not accuracy, but simply a high degree of refinement. 
When all recognize these facts there will be greater ef- 
ficiency in the production of cylindrical work. 

Because these facts about roughing and refining are 
not well understood and men do not combine the lathe 
and grinding machine in a well defined and efficient 
manner, the machine industry and railroads are losing 
large sums each year, and I will try to show where some 
of the loss occurs. 
~ We are losing because we turn closer than about Ve» in. 
above the finish size. I use the word “about” because we 
lose by turning carefully. To require lathe work turned 
to thousandths today is like burning money for the fun 
of it. We are losing by allowing workmen to use any 
but the coarsest feeds possible in each case, even to the 


use of the screw-cutting gears to obtain them. 


Feeds as coarse as four to the inch should be used in 
some cases, and six, eight and ten should be quite com- 
mon. When work is too frail to allow such feeds with 
one cut, then another, or even three cuts should be made 
at faster cutting speed; for, while it is true that very 
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coarse and imperfect turning will require longer to grind 
than close, careful turning, the combination of coarse, 
cheap turning with grinding will produce cylindrical work 
more efficiently. The modern grinding machine will 
remove metal most efficiently when that metal is in the 
form of coarse screw threads. 

High ridges do not increase the cost of production. 
We lose money when workmen are allowed to caliper 
cylindrical work on the tops of the ridges, as nearly all 
do. This accounts for the misunderstanding about coarse 
turning and the allowance for grinding. Calipering on 
the tops of the ridges makes it necessary to turn with 
relatively fine feed to enable clean grinding. To avoid 
this some workmen use a broad-nose tool with the coarse 
feed, which necessitates slower cutting speed because 
more metal is removed than with a pointed or grooved 
cutting tool. Ridges left by a more pointed tool do not 
increase the cost of producing that work, but decrease it. 

It is so simple to feed by hand a slight distance at 
the end of the work, where the calipering can be done 
correctly, however coarse may be the power feed later, 
and however high the ridges. Money is lost by allowing 
workmen to measure roughed work elsewhere than at 
the end; hours are wasted by operators calipering at 
several points, and then because of spring or tool wear, 
resetting and turning that portion again to secure straight 
work. 

They forget that the modern grinding machine was 
designed to do all of the straightening and all of the 
sizing, regardless of what the errors of roughing may be. 
They forget, or have never known, that the art of produc- 
ing cylindrical work has progressed beyond that stage 
where it was necessary for the lathe to do its best before 
the grinding machine assumed the work of refinement. 


Tue MopEeRN GRINDING MACHINE 


The modern grinding machine is literally a correcting 
machine. The roughing can literally be rough, and 
roughness does not mean an approximate refinement. It 
is easy to figure the saving in time of turning a piece of 
work 6 in. in diameter by 6 ft. long when the last cut 
before grinding is made with a feed of 6 per in., instead 
of 32 per in. which is very common. When it is con- 
sidered that the grinding machine will grind this 6 per 
in. work to the finish size complete in less time than 
is required to file 32 per in. work, we see the great possi- 
bilities for saving cost with the lathe, if combined with 
a modern grinding machine. : 

In some cases money is lost by roughing at all in the 
lathe. Efficient production of cylindrical work is usually 
accomplished by roughing first in the lathe; but there 
are cases when the difference in favor of grinding with- 
out first roughing in the lathe is very great. 

The most important study for those who would secure 
efficient production of cylindrical work is the roughing 
of that work. It is here that the greatest possibilities 
for saving lie. If all would make a careful study of the 
roughing preparatory to grinding instead of trying to 
improve upon the methods of grinding advocated by 
grinding-machine makers, there would result a more 
efficient production of cylindrical work and a clearer 
view of the real reasons why the grinding-machine maker 
advocates certain methods, and why the heavy grinding 
was introduced. 
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At a works where large numbers of cylindrical pieces 
are manufactured 114 in. in diameter and about 10 to 
11 in. long, 5 min. was required to turn each, removing 
about 4%, in. from the diameter, using a high-speed 
steel tool and revolving as rapidly as the tool would 
stand. The plan was to turn close to the finish diameter, 
and care was taken to secure straight, smooth and round 
work to save time when grinding, because they considered 
the grinding expensive, and that this expense must, of 
course, be added to the cost of turning. The grinding 
in this case was 1 ming The total time for producing 
these pieces was 6 min. 

A change was made in the shape of the tool point, 
and the size limit for turning increased. The traverse 
feed was increased, the cutting speed remained unchanged 
and the work was turned in 1 min. each, while the 
grinding time was doubled, namely, 2 min.; the saving 
was 3 min., or half of the original time. 


COMPARISON OF LATHE AND GRINDING MACHINE 


Some idea of what is lost by allowing lathe work to 
be turned straight, smooth and close to size before grind- 














Fig. 2. ExamMpLes oF INEXPENSIVE DeEsIGN 


ing may be obtained from the following illustration of 
actual work on some forgings about 4 ft. 6 in. long, 
turned portion to finish 2 in. plus or minus 0.0005 in. 
in diameter, and 3 ft. long. 

The lathe operator turned these in the same manner 
that the majority of operators are now turning such 
work, namely, as such work was turned before grinding 
machines weve introduced, except that 0.010 in. was left 
on the diameter for grinding. The turning required 
two cuts, as there was more than 14 in. to remove and the 
work was somewhat frail as well as irregular. The first 
cut was considered by the workmen a very coarse heavy 
cut; the second was like the last cut in the majority of 
shops, namely, it gave what the lathe men and most 
foremen call “a good job.” 

When ready for grinding the time consumed by turn- 
ing was a total of 251%4 min. This appears to be too slow, 
but the forging was too slim to allow little, if any more, 
with one rough cut, and the lathe was an old-time, weak- 
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power, frail machine. The grinding time on this was 3 
min., making a total of 2814 min. 

When tradition was ignored and the work was made 
ready for grinding in the proper way, the following saving 
was accomplished : Two roughing cuts were taken, because 
(a) the lathe was not powerful, and (b) the work was 
frail. The feed was 10 per in., cutting deep grooves; 
the time complete ready for grinding was 9 min. The 
work was not straight, and was what lathe men would 
style “a very poor job.” The grinding time to the exact 
limits was 9 min., or three times longer than with the 
more careful turning; a total of 18 min., a saving of 1014 
min. on each forging. 

An attempt to rough this work with one cut instead 
of two resulted in a min. A modern lathe 
having more power with the direct belt would have carried 
the same feed and depth of cut at higher cutting speed 
with a still further reduction of time. This shows what 
may be accomplished with weak, low-power lathes. 


loss of 2 


Waste RESULTING FROM IGNORANCE 

To install high-power lathes and continue to turn just 
as smoothly and accurately as of old, simply allowing « 
few thousandths for grinding, would seem the height of 
wastefulness. Whether high-power or old, low-power 
lathes are used, mechanical industries are losing an 
enormous sum each year because of the lack of under- 
standing of the real problem affecting the efficient pro- 
duction of cylindrical work, which is the proper combin- 
ation in individual of rough-turning and 
grinding. 

Some idea of what we are losing by not wearing our 
“thinking caps,” is shown by the following: Some plain 
shafts 1%4,-in. in diameter and 62 in. long were to be 
made to ordinary limits of size and finish. Tests were 
made to determine whether it was better first to turn 
these or to grind direct from the rough bars. The turn- 
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Fie. 3. Worx Too Strmw to Turn BEFORE GRINDING 


ing required 6 min. ready for finish-grinding, while to 
grind off the same amount as was turned off required 
9 min. 

A number of mechanics pronounced it cheaper to turn 
the shafts first. But in this case after turning in 6 min., 
each shaft required straightening before grinding, which 
consumed 10 min., totaling 16 min. When the roughing 
was done by grinding instead of turning no straightening 
was necessary, and the roughing cut was removed in 
9 min. 

In this case, therefore, the turning was actually lost. 
There may be similar cases where the shafts will require 
some little straightening even if roughed by grinding, so 
that each case should be investigated instead of making 
a rule that all must or must not be turned first. Usually, 
however, no straightening is necessary when the roughing 
is done by grinding. 

Money is being lost because the majority of designers 
have not kept pace with the development along these 
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A well known runabout motor car has a crank- 
shaft, which if made about 1 in. longer over all could 
be produced for 50c. less on each crank. When it is 
considered that about 30,000 of these cranks have been 
made, representing a possible saving of $15,000, we see 


lines. 


the importance of considering the combination of lathe 
and grinding work. 

The design of crankshaft shown in Fig. 1, is expensive 
to machine, since it requires carefully finished lathe 
It will be seen that this shaft has a flange that 
must be finished complete with the lathe. Aside from the 
necessitates lathe finishing of the 
Grinding is a small part of the 


work. 


flange, the design 
majority of the work. 
whole. 

A design that requires no lathe work whatever, is shown 
in Fig. 2, there being clearance for the sides of the grind- 
ing wheel at all points. The illustration shows the six 
operations necessary to complete the shaft after cutting 
off the ends and centering. 

These shafts are finished to the usual limits directly 
from the drop forging by grinding. The net labor cost 
for cutting off ends, centering and machining, complete, 
with one keyway and the thread ready for the automobile, 
is 55¢e. The cost for grinding wheels is 24c. each. The 
cost for diamonds to true and shape the wheel is 2c. each. 


OrneR Economy Factors 


Another feature affecting the cost of production is the 
matter of ordinary shoulders. This is overlooked by 
many designers and practically all draftsmen. It is 
easy to draw two sharp lines that cross each other and 
form a sharp corner, and the fact that it costs less to 
provide room for the shoulder fillet on the other member 
than to make a sharp corner in the cylindrical member, 
is lost sight of. This, no doubt, is the result of the 
experience of the past when there were no powerful grind- 
ing machines to locate and form such shoulders cheaper 
than the lathe. Shoulders to be made with the grinding 
wheel require a slight fillet. 

When numbers of duplicate pieces are to be produced 
and a small fillet is allowed, not only can the cylindrical 
portion be roughed with the lathe and not at all refined, 
but the shoulders can also be roughed, because the grind- 
ing machine, when required, is provided with a locating 
bar. By the use of this bar, the exact location of all 
shoulders can be secured by grinding and without measur- 
ing. At the same time the cylindrical portion can be 
ground with the same grinding wheel. 

The roughing in the lathe can be done with the same 
tool that roughs the cylindrical portion because the lathe 
in this case is not required to give to the shoulder any 
particular shape. When it is found best to locate and 
finish shoulders with the lathe because there is no locating 
bar for the grinding machine, it should not be necessary 
to neck in at the shoulders for grinding. This is an old 
and out-of-date notion, for, with a shoulder cut sharp by 
the lathe tool, the grinding does not materially change 
the corner. 

A more efficient method when no locating bar is at hand 
is to rough the work in the lathe, leaving the shoulders 
about %» in. long and whatever angle the rough-turning 
tool may form. Next grind the cylindrical portion and 
at the same time cut out the angle at the shoulder with 


the grinding wheel. The work should then go to a lathe 
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where a more skillful operator can locate the shoulders 
exactly; if a sharp corner is really necessary it can then 
be made. 

The pieces in Fig. 3 are so slim that turning of the 
main portion is out of the question if it is to be produced 
efficiently. The main or center portion should be ground 
direct without turning. 

The shafts, Fig. 4, thirty-seven in number, were ground 
direct from the black stock. To turn them first would 
be a waste of time. They were 30 in. long, }} in. in 
diameter in the rough, ground to 0.625 in. plus or minus 
0.0005 in. ; handled twice and ground complete in 17 min. 
each. These were tool steels. 

A lot of 60 countershafts, 35-point carbon steel, finish 
size 27% in. plus or minus 0.0005 in. by 66 in. long 
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Fie. 4. Work Turnep WiTHout GRINDING 


turned 8 pitch, leaving about yy in. for grinding; 
ground complete at the rate of 35 min. each; cubic inches 
ground off, 278; cubic inches of steel removed for every 
cubic inch of wheel wear, 20.7; total cost of wheel for 60 
shafts, 38c.; total cost of power, 35c.; wheel used, 24 
combination grade L alundum; radial depth of cut, when 
roughing 0.001 in.; radial depth of cut, wher finishing, 
0.0005 in.; surface speed of work, roughing, 42 ft. per 
min.; surface speed of work, finishing, 35 ft. per min. ; 
table traverse, roughing, 11 ft. per min.; table tra- 
verse, finishing, 10 ft. per min.; steady-rests “multiple 
system.” 
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The Man at the Door 
By J. S. Moreweap 


I got off the car at the corner of 36th St. and Chasing 
Park Ave., and as it was raining and there was no conven- 
ient service from this point to the offices of the Center 
Valley Steel Co., whither I was bound I was glad to note 
the sign “Visitors Always Welcome” over the entrance to 
the Joint Drive Co. It occurred to me that this was a 
good occasion to transact a small business matter with 
this concern in person. Recalling an article wherein this 
concern was eulogized for having a practical system for 
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everything, I naturally expected my visit to be brief. 

The boy at the central station plugged in a few calls, 
then asked what I wished. It seems that he served the 
purpose of central eperator and information bureau 
chief. I informed him that I had called on a small busi- 
ness matter concerning a purchase order. He referred 
me to the purchasing agent, Mr. A. As the purchasing 
agent was out of town, his assistant referred me to a Mr. 
bk. Mr. B was busy at the time, but when at leisure in- 
formed me that I had better see Mr. C of the engineering 
department; that he could be found on the second floor, 
in the southeast corner, ete. Fortunately, I knew Mr. C 
by sight, met him on the way up and eventually trans- 
acted my business; otherwise I might be wandering 
wround there yet. 

This concern is really progressive. It has a really 
good system. Its speeds and feeds are all that could be 
desired ; the routine of work is excellent; even the draft- 
ing room, which is generally the goat, receives for each 
new job an instruction sheet with all available data on 
the job, a copy of the estimated weights, costs, etc. (this 
is very valuable and a practice by far too uncommon). 

Well, why does not a visitor receive more prompt and 
efficient service? You might reasonably expect some 
delay at a poorly systematized plant, but where the man- 
agement realizes that time is money, that the time of 
workmen costs money, one might expect that the time of 
a visitor would also be considered worth money to him, 
and, if he be a customer, incidentally to them. 

If an old employee were assigned to this job, he could 
direct the visitor to the proper party, have his business 
transacted in short order, and incidentally earn the 
visitor’s regard. It seems odd im these scientifically man- 
aged days that the man at the door is not included in the 
scientific scrutiny. He should be a man of ability and 
give tone to the concern. He should ascertain as nearly 
as possibie, and in as diplomatic a manner as possible, 
the nature of the visitor’s business, and determine ex- 
actly just who was familiar with the matter in hand and 
tactfully arrange for the visitor to see the proper party 
in the least possible time. 

The man at the door should have it impressed upon 
him that the visitor’s time is of value even though he 
be hunting a job. Too many concerns leave the job 
hunter to the tender mercies of the doorman or to an 
office boy or clerk of little discretion and then advertise 
for help and perhaps take on lemons when yesterday 22- 
carat men knocked at the door but were turned away by 
the officious flunky. 

The concern was in need of a couple of draftsmen and 
designers, but wanted men who understood their business 
and methods of carrying it out. The chief engineer 
seemed unfortunate in his propensity for hiring lemons, 
and the chief draftsman was keeping an eye open for 
possible good things. One such called to pay him a little 
personal call but was headed off by the door man. 
Through a fortunate circumstance the chief learned that 
this man was looking for a change and employed him, 
greatly to the benefit of the concern; but this was not on 
account of the man at the door but in spite of him. 

It is quite possible that many money-making proposi- 
tions slide by the man at the door which would be eagerly 
taken up if only he would confer with the proper parties 
and accord visitors a proper and prompt interview. 
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Machinery in Great Britain in 1912 


The fact that the United Kingdom of Great Britain 
and Ireland, called Great Britain for short, has experi- 
enced another prosperous year, is shown by returns which, 
though at the moment of writing incomplete, are certainly 
sufficient to warrant the inference that the totals for 1912 
have not been surpassed in any yrevious year. Unfortun- 
ately, particulars of production tur home consumption are 
not officially recorded, and the overseas trade is the only 
guide available. 

In the present instance, however, it is ample for the 
purpose. Exports and imports of all kinds have risen 
markedly and the total overseas trade for the year prob- 
ably easily exceeds £1,300,000,000 ($6,500,000,000). 
These figures, cf course, include re-exports. The total in- 
crease over 1911 exceeds £100,000,000 ($500,000,000). As 
to 1910, the total for that year had been passed at the 
end of November last by more than £7,000,000 ($35,000,- 
000). 

Comparative figures for the first 10 months only of the 
year are available; but they show clearly that, whether 
exports alone are considered or whether exports and im- 
ports are added together, Great Britain is well in ad- 
vance of the other nations, the ratio being roughly, in re- 
gard to overseas trade, nine for the United Kingdom 
against rather less than seven for the United States and 
nearly seven and three-fourths for Germany, France be- 
ing fourth at four and three-fourths. Taking export 
‘totals alone, Germany is displaced by the United States 
for second position, but Great Britain remains in front. 
When the relative pepulations are considered, the facts 
are still more remarkable. Great Britain has less than 
three-fourths of the population of Germany and less than 
one-half that of the States. 

The position of Belgium, with a total external trade 
relative to the others of about two and five-eighths and 
in population about equal to New York or Greater Lon- 
don, calls also for special note. There are in Creat 
4ritain, as in other countries, persons and papers whose 
business it is for political purposes to assert regularly 
that the country is outstripped. Official figures on trade 
and the general air of prosperity have, however, at last 
compelled them to reverse, to cease their jobations and 
declare in exaggerated terms a boom. 

With the growing trade have naturally come the lowest 
returns for unemployment on record, an increase in prices 
and, to a lesser extent, rises in wage rates. This is true 
of all trades and particularly of engineering, where over- 
time has lately been the rule and night work no extraor- 
dinary exception. These advantages are not without cor- 
responding disadvantages, for spare-time study at any rate 
must have suffered, and it is doubtful whether overtime 
earnings are a clear economic gain. Trade disputes have 
not been infrequent, but they are being met with confi- 
dence as they arise. In them will probably be found a 


growing demand by workmen for personal consideration. 
In mechanical engineering the only outstanding feature 


is the further use of Diesel-type, internal-combustion en- 
gines, particularly for marine work. The motor-car indus- 
try has never been more happily placed, and cannot always 
find sufficient skilled workmen. This applies notably to 
the firms making the highest-priced cars; In many cases 
the whole of the output for 1913 has been sold in ad- 
vance. Makers ard assemblers of the cheaper cars will 
now have to face the new competition of the cycle car, on 
which, it is stated, about 50 shops are engaged. The ma- 
chine-tool trade has flourished but remaizs without any 
outstanding features. The manufacture of grinding ma- 
chines in Great Britain has been further developed; or- 
dinary tools have beer. shown to possess greater metal- 
removing possibilities taan previously, while further atten- 
tion has been devoted to handiness. A new automatic 
has been placed on the market, and so on. But there is 
nothing in all this of any particular note. A steady trade 
on standard lines has been sought and found. 

Both in exports and imports, machine tools have grown 
and the total value of the increased imports will prob- 
ably be less than one-third that of the exports, which, 
though steadily growing, will not reach £1,000,000 ($5,- 
000,000). The home market has long been the happiest 
hunting ground of the British machine-tool maker. The 
feature remains that, roughly speaking, weight for weight, 
machine tools imported into Great Britain are twice as 
valuable as those exported. 

- The total exports of machinery, which includes prime 
movers, agricultural and mining machinery, boilers, ma- 
chine tools, sewing machines, textile machines, typewrit- 
ers, etc., is about £33,000,000 ($165,000,000), an increase 
of considerably more than £2,000,000 ($10,000,0000), as 
compared with the previous year. In fact, with hardly 
any exception, all the manufactured exports of Great 
Britain show a very marked increase; so that while the 
total in this section is about £380,000,000 ($1,900,000,- 
000), the increase during the year exceeds £20,000,000 
($1,000,000,000). 

Once more, cotton accounts for nearly one-third of the 
total. Shipbuilding has never been more prosperous, and 
a record tonnage is under construction. Railway cars 
and to a lesser extent locomotives are short, aud this, with 
the high price of raw material, is almost the only handi- 
cap. As to the future, hardly anyone troubles about it. 
In view of the general prosperity, nc one will be surprised 
if the British Machine Tool & Engineering Association 
after all declines the government’s invitation to organize 
a collective exhibit at Ghent. 


The New Era in Machine Tool Design 


It is seldom that an address or paper contains so 
many wise suggestions and so much stimulus to real 
progress as we find in the article by E. P. Bullard, on 
page 46. The reason for this is easily found. The 
author wrote from the background of an extensive ex- 
perience. The importance of his suggestions can best be 
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emphasized by their enumeration, together with brief 
comment. 

The essentials in machine-tool design are stated to be 
three: Productibility, durability and adaptability. The 
first might be said to comprehend the others, for it 
means the ability to produce, which is the-end and aim 
of every machine. The degree of success, supposing 
skillful operation, is in direct proportion to the degree 
of skill embodied in it by its designer and builder. 

The second, durability, is the ability of the machine 
to stand up and do its work continuously under working 
conditions, often in the hands of unskilled and inefficient 
workmen. The third, adaptability, is the ability to meet 
such present-day conditions and handle the great variety 
of work offered. 

There are a number of important features aimed at 
in design and construction, by means of which the 
first essential is put into effect. One of these is the 
possibility of a maximum of operation, which includes 
rapid starting and stopping of the machine. This, Mr. 
Bullard believes, is the most important function of the 
operating mechanism. “The machine should start just 
when the operator wants it to. It should not start ahead 
of time and it should not lag.” 

Two other and allied features are an abundant power 
supply, and transmitting mechanism of sufficient strength 
to make this available. Associated with these is pro- 
vision for the power operation of the tables, heads and 
carriages of heavy machines. “It is just as essential 
that we should perfect the operation and motion of 
those parts (heavy moving parts) so that they are 
under as absolute control as the starting and stopping.” 

Still another important feature is the setting of tools, 
in doing which Mr. Bullard states about one-third of the 
workman’s total time is spent. This at once suggests 
automatic sizing devices, which have been adopted to a 
limited extent on some highly specialized machines. 

Closely associated with this is the matter of proper 
speeds. The possibilities of increasing such speeds are 
undoubtedly appreciated by but very few machine-tool 
builders and Mr. Bullard instances of 
turning 40-carbon, openhearth steel at a cutting speed 
of 425 ft. per minute; boring cylinder cast iron at 150 ft. 
per minute ; of the frequent use in his own shop of speeds 
of 300 ft. per minute on finishing cuts for grinding; 
of speeds of 65 to 100 ft. per minute for cast iron, and 
of a single instance where a speed of 600 ft. per minute 
was used on hard bronze. 

Even if we consider these as exceptional records, the 
fact that they have been done once proves that they 
can be done again. The exceptional finally becomes 
the matter of course. What has been done can be done. 
It is not fanciful to say that we today have no idea 
of the limits of cutting speeds. 

Still another feature in producing the highest pro- 
ductibility is the intelligent use of cutting lubricants. 
The common opinion as to the reason for using them, is 
to prevent the tools from burning. That is, they are 
employed to increase the life of the tools. Mr. Bul- 
lard advances two more the first, to reduce 
the power consumption; the second, to aid in making 


users, quotes 


reasons ; 
accurate measurements. 

The first of these we believe to be new. 
we know, no other investigator has pointed out that less 
power is consumed in cutting metal when lubricated 


So far as 


MACHINIST 


Vol. 38, No. 2 


than when dry. Yet quoting from a specific instance: 
“We satisfied ourselves that on the heavy cutting there 
was a difference of 43 per cent. in the power required 
to machine that piece, with and without cutting lubri- 
cant.” That is, dry cutting demanded 43 per cent. more 
power than lubricated cutting. The importance of this 
discovery is such that we earnestly hope further in- 
vestigation will be made on a variety of materials and 


‘under many differing conditions. 


The other reason, the aid in accurate measurements, 
has been mentioned before, but has not been emphasized 
as it deserves. It needs but a moment’s consideration 
to show that the heat due to cutting must of neces- 
sity change the size of the work. While this is negligible 
on small pieces, on larger ones it may easily lead to seri 
ous errors in measurement. 

One important feature tending to increase durability 
is improved materials of construction. The materials 
of today are far different from what they were 10 years 
ago; in the nature of alloy steels—with possibility of im- 
proving their physical properties by heat treating—in 
sound, uniform steel castings, and in special alloys in 
the bronze and soft-metals groups. 

Thus far, machine-tool builders have not availed them- 
selves of the possibility of these newer materials to any 
extent. Thus the possibilities for improvement are great 
and meeting them must lead to greater durability. 

A second point tending in the same direction is the 
adoption of refined lubricating devices. Imagine an 
operator properly caring for a machine having 114 oil 
holes! What an absurdity! The chances are tremen- 
dous against adequate lubrication. Now contrast this 
with ring-oiling or flood or forced lubrication, and we 
have pictured before us another possible improvement 
that would tend to produce machines to run “a hundred 
years and not wear out.” 

The final feature which deserves comment is the de- 
velopment of a universal tool equipment to make the 
machines adaptable for the wide variety of work that 
they must perform. This is, of course, true of the 
general machine tool and not of the special one. Yet 
the majority of such machines are general today, and 
will be so for years to come. 

Tremendous savings in time can be made, if the tools 
themselves, their methods of setting and adjustment, 
means for changing speeds and feeds, in fact everything 
that makes a demand upon the operator’s skill, are so 
arranged as to be easily manipulated to adapt them 
to their purposes. 

The emphasis laid upon these essentials are fea- 
tures in nowise overdrawn. Pointing them out is 
to make a plea for intelligent design based on careful 
analysis and investigation, as opposed to following the 
“rule of thumb,” which has been so frequently and vigor- 
ously condemned. 

3 

When you are disturbed over the fact that someone has 
copied some of your good ideas, just realize the truth in 
the following lines of Kipling, then cheer up and work on 
something more worth stealing: 

“They copied all they could follow, 
But they couldn’t copy my mind, 
And I left ’em swearing and stealing 
A year and a half behind.” 
From “THe Mary Gioster.” 
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Improved Henry & Wright Drilling Machines 


There are a number of important improvements in the 
Class B and C drilling machines manufactured by the 
Henry & Wright Manufacturing Co., Hartford, Conn. 
The base of the class B machine, shown in Fig. 1, has 
been lowered and the column correspondingly raised, 
making a better balanced design and more suitable to 
the average-sized operator. 

The strength has been increased throughout without 
unnecessarily adding to the weight, making them better 
than ever for the high speeds at which they are in- 
tended to run in forcing high-speed drills through the 
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front. There is also a lever within easy reach at the right 
of the column, which operates a cam for the raising or 
lowering of the bracket carrying the idler pulleys. 
The cone pulley on the countershaft just back of the 
work table is held in place by a spring key, so that it 
may be easily shifted by hand when the belt is loosened. 
A guide for the belt on this pulley saves the operator 
any possible trouble from the belt when shifting over. 
The belt shifter may be set at any point around the cir- 
cumference of the drive and loose pulleys, so that a 
belt may drive on from any desired angle of the circle. 
The spindle pulley is held in a double bracket, and 
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Improved HlEenr’ 


work. A flange has been provided around the edge 
of the floor piece to prevent oil flowing down onto the 
floor. 7 

The work table, which is raised by means of a hand- 
wheel and screw, as in the old model, is locked by a 
lever from the front. A crank pro- 
vided, on special order, for the raising of the table, 
instead of the regular handwheel. 

A much larger and deeper channel is formed around 
the edge of the table to catch the lubricant, and there 
is a guard at the back to prevent oil or dirt from entering 
the ways, or the work from injuring them. The top of 
the table is also made thick enough so that it may be 
planed off when roughed up. 

In the old model it was necessary to make the belt 
changes from the rear, but in this one the tension of 
the belt may be adjusted by a handwheel from the 


is also 


movement 
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runs in ball bearings at each end. The spindle drive is 
situated underneath the spindle pulley, instead of on top, 
making possible the use of a shorter and, consequently, 
The drive 
half-round 


a stiffer and stronger spindle. consists of 
two round fitting 


splines diametrically opposite each other, making it long 


rods, into grooves or 


wearing and almost frictionless. 

The spindle arm is locked at any point within its limits 
of movement on the column, by means of a cam oper- 
ated by a lever at the left of the bracket, allowing the 
operator to use both hands when making an adjustment. 
The tension of the locking cam is varied by means of 
an adjusting and binding nut, situated in the center 
of the spindle arm. An additional lock is also provided 
underneath the arm, so as to guard against any possible 
slippage. 

The bearings are of chrome-vanadium steel and the 
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highest grade of German balls, and have dust protec- 
tors. The spindle stop is placed on the spindle sleeve 
instead of on the spindle itself; doing away with the 
thrust strains usually put on the pulleys. The stop is 
equipped with an adjusting screw for securing fine depth 
adjustment. The sleeve rack has also been lengthened, 
giving an increased spindle traverse. 

These machines are made with 8-, 12- and 15-in. over- 
hang and in from one to eight spindles with 16 in. be- 
tween centers, one of the seven spindle assemblies being 
shown in Fig. 2. 

The class C machine, shown in Fig. 3, is the same as 
the one just described, except the base and table. The 
base in this case is of the cabinet type and the space in- 
side may be used for the storage of tools or for an oil 
tank. 

The main dimensions of Classes B and C are: Maxi- 
mum distance table to spindle, 241% and 171% in., respec- 
tively; minimum distance table to spindle, 1 and 344 
in.; diameter of spindle, 7% in. each; diameter of spindle 
nose, 114 in.; traverse of arm on column, 9 in.; traverse 
of rack, 6 in.; width of belts, 114 in.; hole in spindles, 
No. 2 Morse taper; size of finished surface of table with 
8-in. overhang, 16x16 in.; with 12-in. overhang, 24x24 
in., and with 15-in. overhang, 30x30 in. 

33 


A Cam Miller 


The halftones show a 6-in. cam miller, built by the 
Garvin Machine Co., New York. When equipped with 
the fixture shown in Fig. 1, the machine will cut face 
cams up to its capacity. 

The former is mounted on the rear end of the arbor 
while the work is attached to the forward end of it. The 
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The spindle takes cutters with No. 7 B. & S. shanks. 
All gearing is housed. The machine weighs 850 lb. and 
occupies floor space 36x43 in. It is supplied with either 
or both the attachments described. 
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Floor Type Emery Wheel Guard 


The design and construction of this emery-wheel 
guard are readily noted from the illustration. It is ad- 
justable vertically and horizontally, and in addition has a 
sliding member provided with a leather brush or eye 
guard as shown. 
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ArraACHMENT 


FACE-CAM 


Fie. 1. 


arbor is driven by worm gearing, motion being trans- 
mitted by gearing and universal jointed shaft from the 
rear of the miller spindle. The housing for the arbor 
pivots at the left. Weights at the right keep the former 
in contact with its roller. 

To change from face- to barrel-cam cutting the en- 
tire slide is removed and the fixture shown in Fig. 2 sub- 
stituted. In this fixture, the former is mounted on 
the rear end of the arbor. It is kept against the roll 
by the spring tension rod to the extreme right. The 
feed in both attachments can be disconnected by means 
of a clutch and the machine controlled by hand. 


Fie. 2. BARREL-CAM ATTACHMENT 


The guards are forged from heavy steel channel stock 
and are made in a variety of sizes by the Challenge Ma- 
chine Co., Philadelphia, Penn. 
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Multiple Spindle Drilling Head 


The multiple-spindle drilling head shown can be read- 
ily attached to any ordinary drill press. It consists of a 
driving shank, a housing or frame with brackets which 
carry the auxiliary drill spindles. The brackets are ad- 
justable around the annular T-slot in the housing, and the 
drill spindles are radially adjustable around the clamping 
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bolt. This construction permits of spindles being set to spindle-carrier bracket is elevated by screws having mi- 
drill at any point within the extreme limits of the head. crometer-dial and stop-gage adjustments. 

The head, as shown, carries six spindles, any one of The table is 135gx48 in. overall, with a working sur- 
which is readily removed by simply taking the nut from face of 11x40 in. The saddle is 431% in. long and the 


























MULTIPLE-SPINDLE Drititing HEAD 
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the stud and slipping the stud out of the T-slot. It will 
ACHINIST 


drill holes in any bolt circle from 414 in. to 11 in., or in , 

any layout within this range. The closest center distance [f 

of the spindles is 2 inches. 

Ball bearings are used throughout to take up thrust, Fic. 1. Becxer VerticaL Mruuer, Mover B 
and the gears are made of steel. The shank is ground 

either No. 3 or No. 4 Morse taper, while the spindles are . —_— ve 7 

| 

} 
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bored No. 1 or No. 2 Morse taper. ' 

The attachment is a recent development of W. E. Scal- [| 
lan & Co., Cincinnati, Ohio, and is known as the 
“Sterling.” 


os 
rs 


Becker Vertical B and Lincoln 7H Millers 


The model B vertical miller, shown in Fig. 1, built 
by the Becker Milling Machine Co., Hyde Park, Mass., 
differs but slightly from its model C, except in size. It is 
a very convenient size for the ordinary run of work, easy |, 
to operate and capable of carrying, without chattering, 
very heavy cuts with high-speed mills to the limit of the 
cutter’s endurance. 

The principal sizes are: Platen, 12x47 in.; longitud- 
inal feed, 36 in.; crossfeed, 14 in.; vertical adjustment 
of knee, 15 in.; vertical feed of head (by hand only), 
814 in.; greatest distance from spindle to platen, 21 
in.; greatest distance from spindle to rotary table, 14 
in.; from center of spindle to face of column, 17 in.; 
size of spindle bearing, 274x714 in.; spindle back-gear 
ratio, 5 to 1; spindle speeds open belt, 68, 80, 110, 140, 
180, 250, 315. Weight complete, 5218 lb., and boxed, 
about 650 lb. more. 

The No. 7H Lincoln miller, shown in Fig. 2, is an im- 
proved machine, having an overarm and auxiliary arbor 
support, making it more rigid for manufacturing pur- 
poses. The tailstock is adjustable and of special design. 
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The driving gears are connected by links and are not Fic. 2. Lincotn Typr, with OveraRM AND 
disturbed by the vertical adjustment of the spindle. The AUXILIARY ARBOR SUPPORT 
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length of the automatic feed is 36 in. The net weight 
is 2895 lb., and 3220 Ib. This machine is also 
built with cabinet legs, and when so made, is known 
as the YHS machine. Automatic quick-return is sup- 
plied on special order. 


boxed. 


Vertical Crankshaft Turning Machine 


The machine shown in the accompanying illustration 
has recently been placed on the market by the Espen- 
Lucas Machine Works, Philadelphia, for rough-turning 
and finishing crankpins in multiple- and single-throw 
crankshafts, without the use of special’ jigs, fixtures or 
counterweights. 

The crankshafts are placed in the vise on the table, and 
held by the cheeks, at a point immediately next to the 











VERTICAL CRANK-TURNING MACHINE 


pin, and in a vertical position, thereby avoiding the 
As the work is held close to the 
cut, very heavy chips can be taken, while chatter and 
vibration are greatly reduced, 


necessity of balancing. 


The housing, table and base are made of gray-iron 
The 
table is made in one casting, with a forged 60-point car- 


castings with thick walls, braced with heavy webs. 


bon-steel driving gear forced in place at its periphery; it 
has wide taper bearings and bronze take-up bearing 
shoes. The tool post is equipped with an adjustable steel 
tool support, automatic feed and quick adjustment in 
both directions. The cross-rail, carrying the tool sup- 
port, is counterbalanced and has automatic feed in both 
directions and quick adjustment. 

All driving gears and shafts are made of steel and 
the bearings are bronze bushed. 


The machine is arranged for belt drive from a 1 to 3 


variable-speed, 20-hp. General Electric motor, and weighs 
27,000 Ib. 
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Geared Pump 
The halftone shows a geared pump recently developed 
by the Matson Machine and Tool Co., Bethel, Vt., in- 
tended for pumping oil or water to cutting tools of auto- 
matic and other machinery. 
The pump incorporates in its body a relief valve which 
regulates the pressure on the feed pipes or nozzles. This 

















GEARED PUMP 


makes it possible to turn off all or part of the pipes with- 
out increasing the pressure, and eliminates splashing of 
the oil when the feed is turned on. The overflow from the 
relief valve returns to the tank through the pipe shown 
to the left. These pumps are made with pipes of 14, 3, 
1% and 34 in. 
3 
Portable Electric Drilling Machines 

The portable electric drilling machine shown operates 

on both alternating and direct current, and the motors are 
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PortTaBLeE Extectrric Dritt 


so wound as to avoid racing when running idle or under 
light load. A quick make-and-break switch is located in 
the handle. The armature spindles run in ball bearings. 

This drilling machine is made in a variety of sizes by 
the Standard Electric Tool Co., Cincinnati, Ohio. 
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Selecting the Grinding Wheel 
By R. J. Spence 

John was in the hospital with brain fever. The new 
fellow on John’s job on the tool and cutter grinder re- 
ported to the foreman that he was unfamiliar with the 
Jumblefied Co.’s grinding wheels. Where he had prev- 
iously worked they used the Botherdum. He wished the 
toreman would advise him which wheel he was to use on 
the reamers he was to grind. Heretofore, for just such 
steel reamers he had used Botherdum, Sillykate, No. 
42514, Grit 62, Grade H, Bond po. 

The foreman said he had always been too busy with the 
rest of the large room ‘to bother with the style, shape, 
vumber, grit, grade and bond of wheel to be used in grind- 
ing reamers. He had always left that with John. Prob- 
ably if he would look over John’s wheels and pick out the 
one which in his judgment he thought proper, he might 
strike the right wheel. At any rate those reamers were 
a rush job and he wanted them soon. 

The new man chose from John’s heap of wheels, No. 
%, Grit 58, Grade L, Bond 3-y. He burned the first 
tooth. Surely the wheel was too hard; he must use a softer 
wheel. But he didn’t know if the hardest wheel was A 
and the softer grading went toward Z. Wheel makers 
differed in that respect. So he got a screw-driver and 
gouged holes in the wheels to see if he couldn’t find one 
softer. He found one but there was no mark on it to 
show anything. Anyway it was a softer wheel and it 
might work. So he tried it—and burned another tooth. 
What was the matter? Probably the grit was too fine. If 
the wheel’s Bertillion record had been stamped on the 
babbitt bushing instead of on a tag affixed with glue he 
wouldn’t have made that mistake. , 
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He was up a stump, so he went to the foreman again. 
The foreman didn’t know anything about it but he was 
sure the wheel John used was somewhere in the pile; so 
together they spent the day in trying them all, and 
spoiled the rest of the reamers. 

Then the foreman started his men making another 
batch of reamers, and telegraphed to the Jumblefied Co. 
for a wheel which in its judgment was proper. He dis- 
covered two code words printed in the back of its catalog 
which took care of all this. He noticed for the first time 
how handy the code would be in case he should ever have 
to telegraph style, shape, number, grit, grade, and bond 
and not exceed ten words. 

The code words given in this case unfortunately were 
“hello, sister,” and the girl clerk who received the mes- 
sage thought some one was jollying her and threw it into 
the waste basket. He waited a few days and sent the code 
message again but exceeded the ten words by adding a few 
words of low-caste English. The dapper boy clerk who 
received the message this time tried to fill the order 
from memory of the code and shipped a wheel for grind- 
ing plow points. 

So the foreman is in the hospital in the cot next to 
John, and together they chant a complicated duet, that 
sounds like a football yell, on style, shape, number, grit, 
grade and bond, that is fast grinding the nurses into 
molygumps. 
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The smoke nuisance costs the United States $500,000,000 
a year, is the estimate given by the department of industrial 
research at the University of Pittsburgh. This damage con- 
sists in the defacement of buildings, tarnishing of metals, 
damage to merchandise, injury to both human and vegetable 
life, increased cost of housekeeping and loss to manufacturers 
through the imperfect combustion of coal. The loss in Chi- 
cago alone is estimated at $50,000,000 a year. 


NEW AND ENLARGED SHOPS 








METAL WORKING 


NEW ENGLAND STATES 


The plant of the Mead-Morrison Mfg. Co., Cambridge 
Mass., manufacturer of hoisting machinery, was damaged by 
fire, Dec. 27. Loss, $100,000. The plant will probably be re- 
built immediately. 

The plant of the Lawrence Boiler Works, Lawrence, Mass., 
was destroyed by fire recently. Plans have been made for re- 
ooo. the entire plant at an estimated cost of about 

,000. 


Fire, Dec, 20, destroyed the garage of Walter D. 
Manchester, Mass. Loss, $15,000. 


A foundry of steel frame construction, 65x100 ft., is being 
built at the plant of the Milford Iron Foundry, Milford, Mass. 


The Union Caliper Co., Orange, Mass., has increased its 
capital from $20,000 to $40,000 and will install new machinery 
to increase its output. J. Wilcox is treas. 


The General Electric Co. has purchased a tract of 
covering 40,000 sq.ft. adjoining its plant at Pittsfield, 
and will erect additional factory buildings. 

The Triumph Voting Machine Co. will erect a two-story ad- 
dition, 18x60 ft., to its plant on Columbus Ave., Pittsfield, 
Mass. 

The brass foundry of the Hall Locke Co., at Quincy Cen- 
ter, Mass., was gutted by fire, Dec. 26. Loss, $1000. 


Denegre, 


land 
Mass., 


The Chandler Co., manufacturer of metal goods, will oc- 
cupy a factory on Napier St., Springfield, Mass., to be. built 
by W. D. Kinsman. The building will be 42x77 ft., two 
stories, and is estimated to cost $12,000. 

The Worcester Pressed Steel Co. will receive bids until 
Jan. 13 for the erection of a new annealing building to be 


one-story, 126x31 ft., of brick and steel construction, at Wor- 
cester, Mass. 





The Sellew Machine Tool Co. has doubling the 
capacity of its plant at Pawtucket, F 

The Auto Supply Co., New Haven, Conn., has secured a 
permit for the consiruction of a brick addition to the plant 
at 46 College St. 

MIDDLE ATLANTIC STATES 

An addition, 146x66 ft., will be made to the plant of the 
Buffalo Pitts Co., manufacturer of traction engines, at Caro- 
lina and Fourth Sts., and the Erie Canal, Buffalo, N. Y. 

The J. P. Devine Co., Buffalo, N. Y., manufacturer of 
vacuum drying apparatus, will build a manufacturing plant 
at Clinton St. and the Erie R.R., from plans by Wood & Brad- 


plans for 
I. 


ney, archs., Mutual Life Bldg. It will consist of a machine 
shop and erecting building, 90x200 ft., a boiler house and 
an office building, brick and steel construction. 


The Central Union Gas Co., 148th St. and Cortlandt Ave., 
New York, N. Y., has awarded a contract for the construc- 
tion of a one-story garage. 


The Mohawk Mfg. Co., Oneida, N. Y., has awarded a con- 
tract for the construction of a foundry at its plant on Elm 


It will be of concrete, one story high, 100x50 ft. 
Bids are being received by H. P. Fielding, Arch., 282 River 
St., Troy, N. Y., for the construction of a two-story garage, 
70x50 ft., for George S. Bord, Second and Liberty Sts. The 
estimated cost is $6000. 

Bids are being received by the Watson-Stillman Co., 50 
Church St., New York, N. Y., for the construction of a two- 
story machine shop, 120x100 ft., at Aldine, N. J. The estimated 
cost is $50,000. F. A. Waldron, 37 Wall St., is Engr.-in-charge. 

The Bateman Mfg. Co., Grenloch, N. J., is having plans pre- 
pared by Henry L. Reinhold, arch., 1309 Walnut St., Philadel- 
phia, Penn., for the construction of a four-story brass foun- 
dry, 100x50 ft. The estimated cost is $25,000. Noted Dec. 26. 


_ The Universal Shear & Novelty Co., 10 Hobson St., Newark, 
N. J., has awarded a contract for the construction of a two- 
story factory, 90x33 ft. The estimated cost is $8000. Fred 
A. Phelps, 9 Clinton St., is the arch. 


St. 
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Plans are being prepared by engineers of the Pittsburgh 
& Lake Erie R.R., for the railroad shops and power house to 
be built at Dickerson Run, Penn., by the company. The 
power house will be 60x70 ft., the roundhouse, 100x60 ft., and 
the machine shops, 60x130 ft. A storage building may also 
be erected. Details of the work will be ready in the spring. 
G. H. Sales, Pittsburgh, is Supt. of Bridges and Bldgs. 

The Maryland Brass & Metal Co., Federal St., Baltimore, 
East Carnegie, Penn. Loss, $75,000. 

Fire, Dec. 21, destroyed the plant of the Carbon Steel Co., 
Md., has awarded a contract for the construction of a one- 
story machine shop, at its plant. Callis & Callis, 2057 Ken- 
nedy Ave., are the archs. 


SOUTHERN STATES 


The Bertie Machinery & Motor Works has been incorpor- 
ated at Windsor, N. C., with a capital stock of $10,000. A 
building has been secured, and bids are now being received 
on garage and machine-shop equipment. R. M. Askew, Jr., 
is pres., L. B. Sutton is secy. and treas. 

Loveman, Joseph & Loeb, and the Truck Sales Co. have 
each awarded a contract for the erection of a garage at 
Birmingham, Ala. Each will be about 100x140 ft., and cost 
approximately $15,000 a piece. 

The machine shop of J. L. Harpole, Hopkinsville, Ky., was 
damaged by fire, Dec. 20. The loss is reported to be about 
$1000, without insurance. 

The Cumberland Motor Co. is being organized at Pineville, 
Ky., with a capital of $50,000, and will manufacture a patented 
spring motor. The company will erect a brick factory and the 
equipment will include automatic gear-cutting machines, 
lathes, scrapers, screw machines, drilling machines and spring 
coilers. H. J. Gibson, H. L. Pittman, T. F. Gibson and M. J. 
Moss are among the incorporators. 


MIDDLE WEST 


Fire destroyed the three-story automobile manufacturing 
lant of the International Harvester Co., Akron, Ohio, Dec., 
8. Loss, $300,000. 


The Canton Foundry & Machine Co., Canton, Ohio, will 
soon receive bids for the erection of a one-story foundry, 
62x145 ft. 

The Corcoran Bros. Co., Cincinnati, Ohio, lamp manufac- 
turer, has taken out a permit to erect a four-story concrete, 
brick and steel plant on Reading Road, at Dandridge St. B. 
L. Baldwin & Co. are archs. Cost, $15,000. 

The S. F. K. Steel Barrell Co., Cleveland, Ohio, is receiving 
bids for the erection of a factory, 55x110 ft. The building 
will be two stories high. S. B. Merry, 919 West St. N. W., is 
mer. 

The city of Cleveland, Ohio, is planning to erect municipal 
machine shops for the repair and maintenance of automo- 
bile fire apparatus. 


The Cleveland Electric R.R. Co., Cleveland, Ohio, has been 
authorized by the City Council to erect a garage at Scovill 
Ave., S. E. and East 14th St. Cost, $10,000. 


The Cleveland Hardware Co., Cleveland, Ohio, maker of 
steel stampings, forgings and auto hardware, will make large 
additions to its present plant. New machine and power equip- 
ment will be purchased. Noted Jan. 2. 


The Bourne-Fuller Co., range and stove manufacturer, 
Cleveland, Ohio, will build a new factory addition, 170x300 ft. 


The plant of the King Foundry Co., Coshocton, Ohio, was 
damaged by fire recently to the extent of $50,000. 


The Ohio Steel Foundries Co., Lima, Ohio, has applied to 
the Secretary of State for authority to increase its capital 
stock from $400,000 to $600,000. The increase will mean an 
enlargement of the present plant which now employes 350 
men. An addition, 100x100 ft., is to be erected. 


The Rex File & Saw Co., Newcomerstown, Ohio, is erecting 
additions to its plant, which will double the capacity. 

The Buckeye Aluminum Co., Wooster, Ohio, has awarded 
the contract for the erection of its proposed factory, 42x65 
ft. The building will be two-story and basement. 

The Auburn Automobile Co., Auburn, Ind., will erect a fac- 
tory, 60x80 ft. The building will be two stories high. 

The Majestic Furnace Co., Huntington, Ind., will erect an 
addition to its foundry, one story, 50x100 ft. 

The Railway Safety Device Co., Marion, Ind., will erect 
a factory at Marion to manufacture railway safety devices. 
B. B. Shively, Marion, is pres. 

Morgan & Wright, Detroit, Mich., will erect a machine 
shop, 174x257 ft. The building will be three stories high. 

Stewart & Clark, Chicago, Ill, have purchased the I. K. 
Stewart indicator and magnetic speedometers complete, and 
also the business of the Warner Instrument Co., of Beloit, Wis. 

The Universal Wrench & Tool Co., Chicago Heights, IIl., 
has secured a site of five acres at Chicago Heights. 
factory, 75x300 ft., will be erected. 

Reed & Duval, Antigo, Wis., will erect a garage of brick 
and concrete, 60x70 ft. Estimated cost, $5000. 

W. V. Kelly, Chicago, Ill., will erect a two-story garage, 
40x70 ft. Estimated cost, $18,000. W. E. Walker, 38 South 
Dearborn St., Chicago, is arch. 

The Beardsley Chandelier Mfg. Co., 
Chicago, Ill., has awarded the contract for the 
manufacturing plant. 

G. T. Rushman, Chicago, IIL, 
for the erection of his proposed garage. 
South Dearborn St., Chicago, is arch. 

H. N. Norton, Chicago, Ill, has awarded the contract for 
a garage, to be built in connection with a flat building. Cost, 
$5000. E. E. Roberts, 105 North Clark St., Chicago, is arch. 

The contract for the erection of a garage at Kankakee, IIL, 
for W. H. O. Ade has been awarded. Estimated cost, $10,000. 
Cc. D. Henry, Kankakee, is arch. 


225 South Clinton St., 
erection of a 


has awarded the contract 
R. S. Smith, 115 
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Edward Korn, aviator, and brother, Springfield, Ill., are 
a the erection of a factory to manufacture aéro- 
planes. 

The Killen-Walsh Mfg. Co., Appleton, Wis., will erect a 
plant at Appleton. The company was recently incorporated 
to manufacture a heavy-hauling gasoline tractor. A black- 
smith sho and two department buildings will also be 
erected. apital, $100,000. 

The Manley Hardware Co., Harvard, Wis., is building an 
addition and making other changes in its garage. 


The Wrought Washer Co., Milwaukee, Wis., will erect an 
addition on South Bay St. Cost, $50,000. 


The Bergstrom Motor Car Co., Neenah, Wis., is remodeling 
its penta arters into a modern garage at an estimated cost 
of $10,000. A large repair shyp will be included in the re- 
modeled building. 


WEST OF THE MISSISSIPPI 


The Neuman Machine Co., 308 East Second St., Davenport, 
Iowa, will erect a two-story garage at Third and Ripley Sts., 
which will cost approximately $10,000. 


The Atchison, Topeka & Santa Fé 
roundhouse and shops at Gallup, N. M. 


WESTERN STATES 


R. E. Runkle, of Runkle & Co., Bellingham, Wash., has 
urchased the plant of the Bellingham Foundry, Dock St., 
ellingham. The new owner will expend about $10,000 in 

making improvements and additions to the plant. 


The Burpee-Letson Co., Bellingham, Wash., is having plans 
prepared for the construction of an addition to its foundry. 


The Armstrong Machinery Co., Spokane, Wash., has had 
plans prepared for the construction of a new foundry for 
making semisteel castings. 


The Continental Computing Cash Register Co., Spokane, 
Wash., will enlarge and improve its plant at a cost of about 
$150,000, for the purpose of manufacturing change-makin 
machines, computing cash registers and adding machines. a 
Lanning is pres. 


The Northern Pacific Ry. Co. will build a new roundhouse 
at Toppenish, Wash. 

The Beaver Auto Co., Portland, Ore., recently incorporated 
with a capital of $150,600, will erect a plant at Vancouver, 
Wash., for the manufacture of automobiles. 


Aubrey Howell, Bloomington, Calif., has purchased prop- 
erty on Commercial St., Bloomington, and will erect a shop 
‘for making water pipe. 

The Chico Garage Co., Chico, Calif., recently incorporated 
with a capital of $10,000, has started the erection of a large 
commercial garage and machine shop at Chico. E. 8S. Sauber, 


Ry. Co. will erect a 


S. P. McLerran and H. T. Morgan are interested. 

D. S. Ewing and L. O. Everts, Fresno, Calif., are planning 
the erection of a commercial garage and machine shop on I 
St., Fresno. The building will be 75x100 ft., and will cost 


about $13,000. 


E. 8S. Butterfield, Los Angeles, Calif., is having plans pre- 
pared for the erection of a commercial garage and machine 
shop, 100x120 ft., on Boyd Ave. Train & illiams, Exchange 
Bldg., Los Angeles, are the Archs. 


L. G. Coop, mgr., Transportation Refunding Co., San Diego, 
Calif., is interested in a project to erect a factory for the 
manufacture of a raveling machine used in rug weaving. 


The San Francisco Cornice Co., San Francisco, Calif., will 
erect a large manufacturing plant on Kellar St., Los Angeles, 
alif. 
The Corliss Gas Engine Co., San Francisco, Calif., is erect- 
ing an addition to its plant in Petaluma, Calif. Additional 
equipment will be installed. 


Creighton & Co., Upland, Calif., are planning the erection 
of a commercial garage and machine shop to replace the one 
recently destroyed by fire. A. W. Neff is interested. 


CANADA 


The Hamilton Malleable Iron Co., Hamilton, Ont., capital- 
ized at $600,000, will shortly erect a plant, employing about 
500 men. J. E. Hammond will be managing director. 

T. McKnight, St. Thomas, Ont., will erect an addition to 
his garage and repair shop at Curtis and St. Catharine Sts., 
for which general equipment will be required. 

The Gurney Foundry Co., Cawthra Ave., Toronto, Ont., will 
at once begin the erection of a core room, to cost $40,000. 
Chapman & McGiffin, 59 Yonge St., Toronto, have the plans. 

The Grand Trunk Pacific Ry. will erect shops at Edmonton, 
Alta., during 1913, at a cost of $2,000,000. E. J. Chamberlain, 
Montreal, is pres. - 

The Canadian Northern Ry. will build large car repair 
shops and a 20-stall roundhouse at Port Mann., B. C., in con- 
nection with the terminals to be located at that point. 

The plant of the Hoffar Motor Boat, 1933 Georgia St., Van- 
couver, B. C., recently destroyed by fire, with a loss of $17,000, 
will be rebuilt at once. 
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NEW ENGLAND STATES 


The American Shoe Findings Co., Bingham, Maine, is build- 
ing an addition which will increase the capacity 50%. 








January 9, 1913 


Fire, Dec. 25, destroyed four lime kilns and a storehouse 
of the Rockland Lime Co., of Rockport, Maine. Loss, $12,000. 

The owners of the Pacific Mills, Dover, N. H., will erect a 
new factory building on the site of the present Cocheco Print 
Works, which are being removed to Lawrence, Mass. 

The weedwerming lant on Mascoma St., Lebanon, N. H., 
occupied by 3 P. yde and the Nadeaw Extender Co., was 


burned, Dec. 26. 4000. 
Fire, Dec. 21, cause ease damage #° Dad plant of the 


Birtwhistle Woodenware Co., at Troy, N. ° 
The factory at 25 Lagrange St., Boston, Mass., occupied 
& Novelty Co., and the Empress 


by the German Braiding 
fg. Co., was damaged by fire, Dec. 24. Loss, $1000. 


The Summit Thread Co. has awarded a contract to build 
a one-story and basement factory, 75x123 ft., of brick, mill 
gpnetrysticn, with saw-tooth roof, at Easthampton, Mass. 
ote ec. 


The Fisher Waetworming. & Saw Mill, at Huntingdon, 
Mass., was damaged by fire, Dec. 25. Loss, $3000. 


The factory of the National Wadding Co., on Maple St., 
Malboro, Mass., has been purchased by James F. Clark, who 
will equip the same for the manufacture of shoes, the build- 
ing is 250x50 ft., four stories high. 


According to press reports, the Hoosac Cotton Co., North 
Adams, Mass., has announced plans for a new mill which will 
be built as soon as the new power plants of the Deerfield 
Valley are completed. The present plans call for an expendi- 
ture of about $900,000. 


The Naumkeag Steam Cotton Co., East Gardner St., Salem, 
Mass., will erect a new weave shed, one story high, 120x42 ft. 
Lockwood Greene & Co., 60 Federal St., Boston, Mass., is in 
charge of the engineering work and the N. E. Concrete Con- 
struction Co., 201 Devonshire St., Boston, Mass., is the con- 
tractor. The machinery of this new building will be op- 
erated by power from the old power house, but this will be 
enlarged to meet the requirements of the new mill. 

The Crompton & Knowles Loom Works have started work 
on a new building, at Worcester, Mass., which will be used 
as a steam compressor and pump room. The building will be 
of brick, 39x33 ft., one story. 

The Pawtucket Hosiery Co. has purchased a site at Cen- 
fret Falls, R. L, and will erect a two-story factory, 100x100 


The Darthmouth Mfg. Co., Providence, R. I., will erect an 
addition to its No. 1 mill, to be 443x30 ft., one story, of brick 
and steel. 

The Blackstone Glazed pear Co. has purchased a strip of 
land on North Bend St., Providence, R. L, and ground will be 
broken in a few weeks for a new wooden structure, 360x80 ft. 


The pias of the Danbury Fur Co., Danbury, Conn., was 
damaged by fire, Dec. 18. Loss, $40,000. 

The Semon Ice Cream Co. has purchased a site at 132 
Bristol St.. New Haven, Conn., for a modern ice-cream fac- 
tory, and is planning the erection of a building about three 
stories high and 50x150 ft. John Semon, 218 Park St.. New 
Haven, is pres. os 


MIDDLE ATLANTIC STATES 


John C. Wiarda & Co., manufacturer of chemicals and 
acids, 259 Green St., Brooklyn, N. Y., has awarded a contract 
for the rebuilding of the plant at Front, Pollock and Webster 
Sts. The oa will consist of ten buildings, including an 
office building, 50x50 ft.; three storage buildings, 50x100 ft.; 
shop, 50x100 ft.; boiler house, 38x50 ft.; foundry, 560x100 ft.; 
stable, 30x80 ft.; acid works, 50x100 ft., and combustible shop, 
50x39 ft. A. Ulbrick, 373 Fulton St., is the arch. Noted Oct. 3. 


Plans have been filed by Richard von Lehn, Jr., 2701 Ave- 
nue B, Brooklyn, N. Y., for the erection of a two-story, brick, 
factory, on Sixth St., near Third Ave., for the manufacture of 
bathing suits. It will be 90x80 ft., and will cost $20,000. 


A site has been purchased at Military Road and the New 
York Central R.R., Buffalo, N. Y., by Taylor & Crate, manu- 
facturers and dealers in hardwood lumber, to build a lumber 
mill and woodworking plant. 


The Warren Box Co., Glens Falls, N. Y., has plans completed 
for a factory, 50x130 ft., two stories and basement, brick 
construction, which will be built on Warren St. O. V. Vlitter- 
dorf is pres. 


Bids will soon be received by the Port Chester Baking 
Co., Portchester, N. Y., for the construction of a three-story 
bakery, estimated to cost $25,000. Balch & Beardsley, 38 West 
32d St., are the archs. 


The Breslin Bros. Co., Gloucester City, N. J., recently in- 
corporated with a capital of $1,000,000, has arranged for the 
occupancy of a plant on Powell St., for the manufacture of 
rugs and kindred products. Thomas J. James and Joseph 
Breslin, directing heads of the new organization, formerly 
engaged in rug manufacture, on Ferry St., Gloucester City. 


The C. F. Mueller Co., manufacturer of macaroni, Jersey 
City, N. J., is having plans prepared by F. P. Sheldon & Sons, 
Archs., 141 Broadway, New York, N. Y., for the construction 
of S, Bve-ctery factory, 150x50 ft. The estimated cost is 


The plant of Mead-Johnson & Co., Kearny and Bergen 
Aves., Jersey City, N. J., manufacturers of chemicals, was 
damaged by fire, with a loss estimated at $20,000. The plant 
will be immediately rebuilt. 

The J. H. Ladew Co., Plank Road, Newark, N. J., manufac- 
turer of leather products, will erect three new one-story 
additions to its plant, 40x150 ft., 37x58 ft., and 14x36 ft.. re- 
sreeeyey: The improvement is estimated to cost about 


The National Fireproofing Co., Port Murray, N. J., manu- 
facturers of red brick and fireproofing specialties, will build 
an addition to its plant. 


Ballinger & Perrott, have 


archs., Philadelphia, Penn., 


awarded a contract for the construction of a velvet and 
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phust factory, to be erected in Clearfield, Penn., for Andre 
artin. It will be one story high, 156x146 ft. 

Cc. H. Masland & Sons, carpet manufacturers, Frankford 
and Westmoreland Sts., Philadelphia, Penn., is having plans 
greseres for a four-story factory, 150x100 ft. at its plant. 

he estimated cost is $50,000. William Steel & Sons Co., 1600 
Arch 8t., is the arch. 

Fire, Dec. 18, damaged the plant of the Southwark Ice Co., 

ty oes and Washington Ave., Philadelphia, Penn. Loss, 


The United Oil Co., Adams St., Pittsburgh, Penn., is hav- 
ing plans prepared by Irvin & Withiron, engrs., eystone 
Bldg., for the construction of a two-story brick and rein- 
aie factory, 119x100 ft. The estimated cost is 


The Electric Hose & Rubber Co., Wilmington, Del., has 
awarded a contract for the construction of a two-story fac- 
tory, 156x30 ft. The estimated cost is $10,000. 


The Moerlein Brewing Co., Howard and Cross Sts., Balti- 
more, Md., has had plans prepared by Penchert & Wunder, 
archs., Philadelphia, Penn., for the construction of a two- 
story concrete addition to its bottling plant. 


SOUTHERN STATES 


W. 8S. Milne, whose chair factory at Cleveland, Tenn., was 
recently burned, will remove his plant to Chattanooga, Tenn., 
where he will erect a factory in the Sixth District., between 


Citico and Orchard Knob Aves. The site covers 38 acres. 
About 300 operatives will be employed. The North Fork Lum- 
ber & Timber Co., Jackson, Ky., is considering the erection of 
a stave mill at Yerkes, Ky., where it now has a sawmill in 
operation. 


E. A. Pollard & James Williams, London, Ky., will estab- 
lish a large steam laundry at Hazard, Ky.; ower to be 
secured from a plant to be built in connection with an electric- 
light system. 

H. L. Lewman, pres. Falls City Construction Co., Louis- 
ville, Ky., is organizing a company in that city, to establish 
a factory for the manufacture of automobile tires. 


The American Oak Leather Co., Cincinnati, Ohio, is con- 
sidering the erection of an addition to its plant in Louisville, 
Ky., at 12th and Lexington Sts. 

William Schuff & Co., Louisville, Ky., tanners, are con- 
tomaleting the construction of an addition to their plant. 
Work will probably not commence until spring. 

The Kentucky Paint & Glass Co., 314 East Market St., 
Louisville, Ky., will purchase paint mills and other special 
equipment for its factory in the near future. 

A. R. Humbler & Son, Somerset, Ky., have purchased a 
large area of oak timber in Perry County, Ky., and will erect 
stave mills there soon. 


MIDDLE WEST 


The plant of the Bellaire Brick Co., 
destroyed by fire, Dec. 20. Loss, $75,000. 

The factory of the Bryan Show Case Co., Bryan, Ohio, was 
damaged by fire, Dec. 24, to the extent of $35,000. 

The Mastic Wall Board & Roofing Co., Cincinnati, 
will erect additions to its plant. 

The Auto Owners Auto Tire Co., East Palestine, Ohio, has 
been incorporated by C. J. Davis, T. Britton and others, to 
erect a factory to make automobile tires. 

The factory of the Snider Mfg. Co., Logan, Ohio, recently 
destroyed by fire with a loss of $100,000, will be rebuilt. 

The sawmill of Sparks Bros., Perry, Ohio, was destroyed 
by fire, Dec. 

Fire, Dec. 24, damaged the plant of the handle factory of 
Welsheimer & McKenzie, West Mansfield, Ohio, to the ex- 
tent of $10,000. 

John G. Doelker & Sons Co., Owensboro, Ky., is consider- 
ing the establishment of a harness and saddlery plant at 
Boonville, Ind. 

The Modern Concrete Mfg. Co., Clay City, Ind., recently 
organized, will erect a factory to manufacture hollow build- 
ing blocks, fence posts of concrete, etc. 

The Evansville Hosiery Co., Evansville, Ind., has been in- 
corporated with $10,000 capital for the manufacture of knit 
goods, and will install machinery soon. 

The Pitman-Myers Co., 111 North Capitol Ave., Indian- 


apolis, Ind., will erect a one-story serum plant, near Zions- 
ville, Ind. E. J. Kopf, Indiana Pythian Bldg., Indianapolis, is 


arch. 


Bellaire, Ohio, was 


Ohio, 


G. Cc. Fuller, Lebanon, Ind., is considering rebuilding his 
planing mill, recently damaged by fire. 

The Linde Air Products Co. has purchased a site on St. 
Aubin Ave., Detroit, Mich., for the construction of a plant 
for the production of commercial oxygen. Estimated cost, 


$500,000. 
The Charles Melsman Co., 265 Clinton St., Detroit, Mich., 


is considering the erection of a new pickle and vinegar fac- 
tory, one-story and basement, 105x108 ft. Cost, $35,000. 


The Johnson Furniture Co. is planning the construction 
of a five-story factory at Grand Rapids, Mich., for the manu- 
facture of furniture. 

E. M. Givins and A. M. Thomas, Fond du Lac, Wis., are 
considering establishing a factory at Menominee, Mich., for 
the manufacture of overalls. 

The plant of the Farmers’ Handy Wagon Co., Cairo, Til., 
was recently destroyed by fire. Loss, about $50,000. 
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The S. K. Fairbanks Co., Chicago, Ill, will erect a three- 
story brick addition, 25x137 ft., to its soap factory, at 1832 


Wentworth Ave. 
The plant of the Standard Glass Co., Chicago, IIL, recently 
destroyed by fire, will be rebuilt. 


The Automobile Co., 1600 East 53d St., Chicago, Ill, will 
build a brick boiler house in connection with its establish- 
ment. 

The Hydraulic Pressed Brick Co. will build a one-story 
addition to its works at 1492 South 45th Ave., Chicago, Ili. 

The plant of the Standard Glass Co., Chicago, Ill., was 


destroyed by fire, Dec. 24. Loss, $250,000. 

Blain & Lewis, Kankakee, IIL, have awarded the contract 
for the erection of a laundry, to cost $12,000. 

The E. W. Houghton Co., Lamoille, II1., 
contract for the erection of a grain elevator. 
reports are to the effect that a cotton mill, 
is to be built at Quincy, Il. 


has awarded the 


three 


Press > 
Esti- 


stories high, 274x124 ft., 
mated cost, $425,000. 

The Illinois Post Co., Springfield, Ill., was 
Dec. 21, and will erect a factory to manufacture 
post, having a concrete base and a wooden top. 

The Cambria Canning Co., Cambria, Wis., is 
canning factory. 

Julius Fethe, Fairchild, Wis., will erect a cheese factory. 
Wohlfard & Thur, Fairchild, will occupy the building. 

Fire, Dec. 14, damaged the sash and door factory of 
Frank Kartheiser, 2610 Broadway, Marinette, Wis. Loss, 
$1000. 

The Standard Paper Co., Milwaukee and Buffalo Sts., Mil- 
waukee, Wis., will erect a five-story factory, 120x120 ft. 

H. Haack and Fred Bagemal, Sheboygan, Wis., will erect 
a lath factory. ‘ 


incorporated, 
patented 


erecting a 


WEST OF THE MISSISSIPPI 


Duluth, Minn., has taken out a 


The Endion Lumber Co., 
factory building on South 


permit for the construction of a ’ 
St., between 14th and 15th Aves. The estimated cost is $8000. 

Brown & Bigelow, Mineapolis, Minn., makers of art cal- 
enders and specialties for advertisers, will build a factory 
of reinforced concrete in the Midway District, to cost ap- 
proximately $300,000. 

The Galveston Compress & 
Tex., has awarded the contract for the 
large cotton compress and concentration 
mated cost is $400,000. 

The Malakoff Pressed Brick Co., Malakoff, Tex., has in- 
creased its capital from $100,000 to $250,000, for the purpose 
of enlarging and improving its plant. 

The Port Arthur Ice & Refrigeration Co., Port Arthur, 
Tex., will enlarge and improve its plant at a cost of about 
25,000. 

The Welview Gin Co., 
ton gin at Welview. 

The Midwest Oil Co., Colorado Springs, Colo., will receive 
bids for the construction of a new refinery. 


WESTERN STATES 


Concentration Co., Galveston, 
construction of a 
sheds. The esti- 


Welview, Tex., will establish a cot- 


B. Smith & Co., Pocatello, Idaho, will construct a new 
ice plant to replace the one recently destroyed by fire. . 

The Arizona Egyptian Cotton Co., Phenix, Ariz., will 
establish cotton gins throughout the Salt River Valley. Her- 


bert S. Atha is pres. 

The dry kilns of the General Package Co., Aberdeen, Wash., 
were recently destroyed by fire, causing a loss of about $15,000, 

S. E. Johns and C. D. Mason, Ashford, Wash., will erect a 
sawmill at Ashford for the purpose of cutting railroad ties. 

Senator E. Brown, Custer, Wash., is interested in a proj- 
ect to erect a fruit-canning plant at Custer. 

John T. McChesney, pres. of the Everett Improvement Co., 
Everett, Wash., and Fred K. Baker, of Bellingham, Wash., 
are planning the erection of a combination lumber and 
shingle mill at Everett. The shingle mill will have a daily 
capacity of 500,000 ft., and the sawmill 100,000 ft. 

The Kellogzg Lumber Co., Leavenworth, Wash., plans to 
build a new lumber mill and box factory. The estimated cost 
is $100,000. 

The Star Lumber Co., Le Bam, Wash., is planning for the 
erection of a large shingle mill at Le Bam. 

The U. S. Gypsum Co. has leased the plant of the Olympic 
Plaster Co., 2920 Ninth Ave., Seattle, Wash., and will install 
equipment for the manufacture of plaster board, blocks and 
mixed mortar. 


H. M. Worthen, Wenatchee, Wash., is having plans pre- 
pared for the construction of a cold-storage plant at We- 
natchee. The estimated cost is $75,000. 

George Geisendorf and E. E. Johnson, Bandon, Ore., will 


build a new box factory at Bandon, to cost approximately 


$10,000. 
The Mohawk Lumber Co., Eugene, Ore., will make exten- 
sive repairs and alterations to its lumber mill. 


A. Steenson, Florence, Ore., has acquired a 
ence and will erect a cold-storage plant. 

The Lincoln Canning Co., Lincoln, Ore., has been incor- 
porated with a capital of $25,000, for the purpose of erecting 
a cannery. 

The fruit-canning plant of Howard Bros., near Medford, 
Ore., was recently destroyed by fire, causing a loss of approx- 
imately $60,000. 

The Wheeler Lumber Co., Nehalem, Ore., will erect a new 
sawmill with a daily capacity of about 250,000 ft. 

The plant of the Oregon Furniture Mfg. Co., Portland, 
Ore., has been purchased by the Carman Mfg. Co., Tacoma, 
Wash. Additions and improvements to cost approximately 
is mer. . 


site at Flor- 


$150,000, are contemplated. J, L. Carman 


Press reports state that the Nicoli Door & Lumber Co., 
Portland, Ore., is having plans prepared for the construction 
of a four-story factory of reinforced cancrete, in East Port- 
land. The estimated cost is $100,000. Emil Schaacht & Sons, 
Commonwealth Bldg., are the archs. 


The contract has been awarded for the construction of a 
12-story grain elevator for the California & Oregon Grain & 
Elevator Co., Portland, Ore. Noted Dec. 12. 


The Wheeler Lumber Co., Whalem, Ore., 
the erection of a large dry kiln. 

The Covina Orange Growers’ Association, 
is planning to enlarge its packing plant. 


The Hardeline Breunle Woodworking 
Calif., has taken out a permit to erect 
factory on South Clarence St. 


Hoxie & Gooloe, San Fernando Bldg., Los Angeles, Calif., 
are preparing plans for the construction of a one-story ice- 
eee plant, of brick, on Slauson Ave. The estimated cost 
is $13,500. 


The J. C. Westphal mill, known as the Bay City Flour Co., 
Oakland, Calif., has been purchased by R. D. Holmes. About 
$500,000 will be expended in making improvements and addi- 
tions to the plant. 

The San Francisco Disposal Co., San Francisco, Calif., hes 
applied for a permit to construct a plant for rendering tallow 
and other substances, at Evans Ave. and Keith St. It will be 


is planning for 


Covina, Calif., 


Co., Los Angeles, 
an addition to its 


of reinforced concrete and steel. Charles Turner is pres, 
and mer. 
The Federal Chemical Co., Los Angeles, Calif., is plan- 


ning the erection of a fertilizer plant at Porterville. The 


estimated cost is $50,000. 


K. Carstensen, Sacramento, Calif., has taken out a permit 
to erect an addition to his ice plant. 


The Aki Co., Sacramento, Calif., will erect a rice-hulling 
and polishing plant at Fourth and R Sts., Sacramento. The 
estimated cost is $40,000. 


P. A. Snapp, recently of Denver, Colo., and N. J. Ander- 
son, of Coffeyville, Kan., have leased about 50 acres of shale 
beds in Rose Cafion, near San Diego, Calif., where they will 
erect a factory for the manufacture of brick, tile, piping and 
paving blocks. The first section of the factory will cost 
about $35,000. 


The American Film Mfg. Co., Santa Barbara, Calif., is 
having plans prepared for the construction of a plant at 
Mission and De la Vina Sts. There will be eight buildings. 
J. Corley Poole is the arch. 


The Red Hill Brick & Tile Co., Upland, Calif., recently 
incorporated, will erect a plant in the Red Hills, near Up- 
land, for the manufacture of brick and tile. J. F. Monroe, 
W. C. Cline and M. H. Bailey are interested. 


Braun, Bryant and Austin have been granted a permit to 
erect a cement and asphalt plant at Venice, Calif., to cost 
approximately $18,000. 


The Glenn Sunty Nursery Co., Willows, Calif., will erect 
a canning plant at Willows. A. H. Bacharach is interested. 


CANADA 


The Mercury Mills, Ltd., is considering the establishment of 
a factory at Hamilton, Ont., for the manufacture of hosiery and 
underwear. John Penman, Paris, Ont., may be addressed. 


The Canada Creosoting Co. has been incorporated with 
$250,000 capital, and will erect a plant at Kingston, Ont., fo 
the manufacture of paving blocks. E. B. Ryckman, K. C., 
Sterling Bank Chambers, Toronto, Ont., may be addressed. 


The West Elgin Broom & Whisk Works, West Lorne, Ont., 
plans an addition to its present factory. New machinery 
will be installed. Lee & Jones are props. 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
faeture: 


Jones Pneumatic Tire Spring Co., Bridgeport, Conn.; au- 
tomobile parts. Capital, $100,000. Incorporators: Lyman D. 
Jones, E. E. Brandreau, Clarence R. Hall, Bridgeport. 

Norwalk Electrical Mfg. Co., Norwalk, Conn.; electrical 
devices. Capital, $100,000. Incorporators: Stewart H. Elliott, 
Joseph _ A. Volk, Jr., Norwalk; William B. Hurlbert, New 
vorn, N. ¥. ¢ 

Wells Mfg. Co., Rocky Hill, Conn.; tobacco machines. 
Capital, $25,000. Incorporators: Owen R. Havens, Edward J. 


Stevens, Chas. G. Wells, all of Rocky Hill. 


The Walton Washing Machine Co., Inc., Boro. Brooklyn, 
N. Y. Capital, $100,000. Incorporators: William Walton, Jr., 
Samuel Walton, F. Frederick Sauer, 5306 Boulevard, Jersey 
City. 

Collier Rotary Valve Co., Inc., Boro. Manhattan, N. Y.! 
motors and engines. Capital, $100,000. Incorporators: John 
N. Blair, Harry D, Johnson, Arthur B. King, 130 West 70th 
St.. New York. 


Hotaling Newsvender Corp., Boro. Manhattan, N. Y.; vend- 
ing machines for newspapers, etc. Capital, $100,000. Incor- 
porators: Arthur Hotaling, Omar J. Hotaling, Tribune Bldg.; 
H. H. Winslow, 307 West 117th St., New York. 


Keepsafe Co., Inc., Boro. Manhattan, N. Y.; alarms, safes, 
chests, cabinets. Capital, $10,000. Incorporators: George P. 
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Coolidge, George O. Elmore, Albert E. Heckman, 1091 Gates 
Ave., Brooklyn. 

Mathias Range & Oven Co., Inc., Boro. Manhattan, N. Y.; 
ranges and ovens. = $250,000. Incorporators: Henry 
J. Mathias, Samuel Folk, R. L. Cherurg, 299 Broadway, New 
York. 

Redden Specialty Co., Inc., Boro. Manhattan, N. Y.; metal 
goods. Capital, $20,000. Incorporators: Graeff Miller, Wil- 
liam W. Beebe, Lester C. Burdett, 32 Liberty St.. New York, 


a‘. 


Gas Appliance Sets Co. of America, Camden, N. J.; gas ap- 
pliances. Capital, $300,000. Incorporators: H. E. Gilbert, Her- 
bert F. Lewis, William F. Lawler, Jr. 


Monroes Metal Roofing Co., Camden, N. J.; metal roofing. 
Capital, $180,000. Incorporators: Clement H. Perrin, George 
A. Perfer, Thomas C. Van Osten. 


Reliance Machine Works, Philadelphia, Penn. Capital, $10,- 


000. Incorporators: Harry A. Wallace, 1716 Unity St., Phila- 
delphia, Penn., and others. 

National Car & Equipment Co., Wilmington, Del. Capital, 
$100,000. Incorporators: J. F. Curtin, H. O. Coughlan, New 


York; J. H. Satterfield, Dover, Del. 


The Van Wyck Machine Tool Co. 
cinnati, Ohio. Capital, $20,000. Incorporators: 
dick, C. F. Kern, J. H. Clermont. 


The J. L. McCoy & Son Co., Columbus, Ohio; furnaces, 
metal and composition rofing. Capital, $15,000. Incorpor- 
ators: J. L. McCoy, A. C. McCoy, F. B. McCoy, Thos. Lewis 
all of Columbus, Ohio. 


American Steel & Drill Co., Los Angeles, Calif.; steel and 
machinery supplies. Capital, $1,000,000. Incorporators: J. F. 
O’Brien, P. Marx, W. K. Riley, J. W. Abbott and R. F. Taylor. 


Dow Pump & Diesel Engine _Co., San Francisco, Calif.; 
pumps and engines. Capital, $1,500,000. Incorporators: J. F. 
Shuman, A. L. Whittle, E. Schwab, W. Lowery and E. 
Lynch. 


Cin- 
Fos- 


of Cumminsville, 
Philip 


NEW INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

The Standard Paper Box Co., Pawtucket, R. L; paper boxes. 
Capital, $25,000. Chas. K. Shaw, Putnam, Conn., is treas. 


Whitney-Blake Co., Hamden, Conn.; rubber and wire goods. 
Capital, $100,000. Incorporators: Theodore W. Blake, am- 
den; George D. Watrous, New Haven; Manley E. Chester, New 
York City. 

Art Silk Yarn Co., Inc., Boro. Manhattan, N. Y.; artificial 
silk yarn. Capital, $500,000. Incorporators: Bernhard W. 
Wilkens, C. Adolph Greiner, Charles A. Hermain, 96 Spring 
St., New York, N. Y. 


Oswego Textile Co., Oswego, N. Y.; 
$25,000. Incorporators: James A. Shufelt, 
William H. Spanswick, Fulton, N. Y. 


The Anglo-American Tobacco Co., Port Ewen, Ulster 
County, N. Y.; capital, $500,000. Incorporators: George J. 
Smith, Kingston, N. Y.; Jem Walker, Richmond, Va.; Louis T. 
Michner, Washington; William B. Hoard, 25 Broad St., New 
York, N. Y. 


Mead-Suydam Co., Newark, N. J.; concrete blocks. Capital, 
$50,000. Incorporators: Fred J. Mead, William R. and Azell 
S. Suydam. 

Combi Novelty Co, Paterson, 
novelty Known as the Combi-Glass. 
corporators: J. E. Tylee, L. L. Claxton, P. 
Paterson. 


New Jersey Veneer Co., Paterson, N. J.; veneered woods 
and lumber. Capital, $25,000. Incorporators: R. Moller, 
Woodcliffe, F. T. Perrine, Newark; G. W. Bailey, Kenilworth. 


The Clarendon Silk Mills Co., Wilmington, Del; 
$100,000. Incorporators: Isaac Fogg, George W. 
George D. Hopkins. 


ital, 
oon, 


knit goods. Ca 
Albert C. 


N. J.: manufacturing the 
Capital, $125,000. In- 
J. Clerihew, Jr., 


capital, 
Dillman, 


Universal Window Appliance Co., Wilmington, Del.; capi- 
tal, $500,000. Incorporators: F. D. Buck, G. W. Dillman, B. 
M. Grawl, Wilmington. 


Maysville Cotton Mills Co., Maysville, N. C.; cotton cloth. 
Capital, $100,000. Incorporators: John S. Bauman, E. L. Mat- 


tocks, A. J. Dudley. 

Cc. V. Engstrom Co., Peoria, Ill.; leather goods. Capital, 
aoe Incorporators: C. V. Engstrom, C. L. Engstrom, F. M. 
d ert. 


Homer Brothers’ Furniture Manufacturing Co., Chicago, 
Tll., furniture. Capital, $10,000. Joseph Homer, Louis Homer, 
William Friedman. 


street 
H. Causten, 


American Safety Fender Co., 
fenders. Capital, $1,000,000. 
. H. Lysons and others. 


Seattle, Wash., 
Incorporators: J. 


Tacoma Wood Pipe Mfg. Co.. Tacoma, Wash., wood pipe 
and general mill work. Capital, $20,000. Incorporators: Frank 
L. Hale, B. O. Skewis and Martha Skewis. 


Pacific Barrel & Package Corporation, San Francisco, Calif.: 
barrels and _ boxes. Capital. $200,000. Incorporators: C. E. 
Stevens, J. R. Selfridge, F. R. Lurton, P. F. Schneider and R. 
Schorr. 


car’ 
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Rock Fiber Mfg. Co., Chicago, IIL, manufacture and deal 
in on ip * materials. Capital, $10,000. Incorporators: 
Stephen E. ePartlin, James 8S. McClellan, Harry Okin. 


North Star Egg Case Co., Quincy, Ill.; egg cases and other 


receptacles. Capital, $30,000. Incorporators: H, A. Weis, 
. W. D. Weis, J. Weis. 

West Coast Roofing & Mfg. Co., Chicago, IL Capital, 
2000. Incorporators: Mark D. Goodman, David McIntee, Wal- 


ter H. Hermsdorf. Machinery and roofing. 





BUSINESS ITEMS 


HN beN A on nerenanannanene’ 








has been or- 
the Hindley 


The Hindley Gear Co., Philadelphia, Penn., 
ganized for the purpose of assuming, on Jan. 1, 





worm-gear business that has for several years been car- 

ried on as a branch of the Otis Elevator Co. 

i . 

FORTHCOMING MEETINGS | 
i 





The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St.. New oYrk City. 

Boston Branch National Metal Trades Association. Monthly 


meeting on first Wednesday of each month. Young's Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 


Providence Association of Mechanical Engineer.s Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. IL 

New England Foundrymen’s Association. Regular 
ing second Wednesday of each month. Exchange Club, 


meet- 
Bos- 


ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 


K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 


_ Philadelphia Foundrymen’s 
Wednesday of each month. 
Penn. 
Penn. 

American Society of Engineer Draftsmen. Regular meeting 


third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St., New York City. 


Association. Meetings first 
c Manufacturers’ Club, Philadelphia, 
Howard Evans, secretary, Pier 45 North, Philadelphia, 


WANTS 


Positions Wanted, three cents per word, each insertion 
Positions Open, five - ” ” - - 
Miscellaneous, ten - 

No abbreviated words allowed. 

Count four words for keyed address. 

All advertisements payable in advance. 


Cony owes oe us met jeter shen Friday 10 A. M., for ensuing 
wee! ° mswers address t St. 
en will Ge Grae © our care, 505 Pearl St., New 


No information given by us regarding any advertiser's address. 
Original letters of recommendation or other papers of value should 
not inc to unknown correspondents. 

No advertising accepted from any agency, association or individual 


charging a fee for ‘‘registration,’’ or a commission on wages of suc- 
cessful applicants for positions. 





POSITIONS 


Connecticut 
MECHANICAL ENGINEER AND DRAFTSMAN for main- 


OPEN 


tenance and construction work in large industrial plant; 
permanent position for the right man. P. O. 291, Am. Mach. 
Illinois 

GASOLINE ENGINE MAN, experienced with some tech- 
nical training, for field erection and inspection work on 
gasoline-electric cars; preference will be given applicants 
speaking Spanish. P. O. 278, Am. Machinist 

Massachusetts 


BRASS FOUNDRY FOREMAN with practical experience 
in brass foundry practice and capable of handling men. The 
Fairbanks Co., 32 Pearl St., Boston, Mass. 


DRAFTSMAN, high class, having had motor cycle experi- 
ence. In making application state previous experience and 
salary expected. The Pope Mfg. Co., Westfield, Mass. 
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BALL BEARING EXPERT—A large manufacturer wishes 
to communicate with one thoroughly acquainted with the 
design and the manufacture of ball bear ngs, competent to 
superintend construction. Address “C. H. F.,” Am. Machinist. 


New Jersey 


TOOL MAKERS, first class. P. O. 275, Am. Machinist. 


MACHINISTS—A few high-grade machinists and tool 
makers familiar with jig. fixture and gage work, by a concern 
building special machinery; state age, where previously em- 
ployed and wages. P. O. 46, Am. achinist. 


ELECTRICAL SPECIFICATION and material sheet writ- 
ers; experienced hands only; must be fairly rapid and ac- 
curate; state wages wanted and experience in first letter. 
P. O. 276, Am. Machinist. 

DIE AND TOOL MAKER, first-class, on sheet-metal work; 
one accustomed to draw press especially and ail other press 
dies; to the right man a steady and good position can be 
offered. Standard Metal Mfg. Co., 237 Chestnut St., New- 
ark, N. J. 

FACTORY SUPERINTENDENT, for electrical company 
manufacturing direct current machinery; plant near New 
York. Applicants must show several years successful ex- 
perience in this line. Address, giving full particulars of ex- 
erience, with references and salary expected. Motor Mfg. 

279, Am. Machinist. 


New York 


MACHINE OPERATORS, automatic screw, on Brown & 
Sharpe and Acme machines; state experience and wages ex- 
ected; references required. Address Camera Works, Eastman 
odak Co., Rochester, N. Y , 


MACHINE TOOL SALESMAN, preferable with special 
knowledge of gear cutting machines to cover eastern terri- 
tory and assist agents in the West; must have road experi- 
ence and extensive acquaintance among users of machine 
tools; state experience, references, salary. F. L. Am. Mach. 


Ohio 


MACHINE DESIGNER, one who is thoroughly capable on 
medium size automatic machinery; state age, qualifications 
and salary expected in first letter; permanent employment to 
right man. P. O. 234, Am. Machinist. ° 

MACHINE SHOP FOREMAN, first class, in motorcycle 
factory; must be at least 5 feet 10 inches in height and ex- 
perienced in manufacturing small parts _in large quantities; 
competent to handle at least 100 men. P. O. 280, Am. Macii. 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 


DRAFTSMEN-DESIGNERS and detailers, familiar with 
small work, such as guns, typewriters, adding machines, etc., 
state experience in detail and compensation expected. , 
269, Am. Machinist. 


FOREMAN—First-class man, pressed steel department 
manufacturing heavy pressed steel stampings; must be up to 
date in every particular; have thorough knowledge of tools 
and a good executive. P. O. 261, Am. Machinist. 


GOOD MACHINERY DESIGNER AND DRAFTSMAN; must 
be able to do his own calculating and from sketch of a ma- 
chine work out correct detail drawings; state experience, age, 
references and salary expected. P. O. 87, Am. Machinist. 


DRAFTSMAN, first class, experimental, familiar with add- 
ing machines, mechanism and designing; excellent opportunity 
for capable man; in order to comply with the above, give 
experience in detail and compensation expected. P. O. 207, 
Am. Machinist. 

OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry epernees. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and .mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Virginia 
ONE MASTER MECHANIC (outside) wanted; $8 per 
diem; a competitive examination will be held February 3, 
1913, to fill the above position. For further information ad- 
dress Commandant, Navy Yard, Norfolk, Va. 
Washington 
EXPERT OPERATOR who thoroughly understands the 
grinding and corrugating of flour mill rolls; "must have tem- 
perate habits; one familiar with a Pratt & Whitney machine 
preferred; don’t communicate with us unless you are A-1 at 
this work. P. O. 284, Am. Machinist. 





POSITIONS WANTED 











Connecticut 
ASSISTANT SUPERINTENDENT, tool room foreman or 
trouble man; expert mechanic, can design tools for high- 
grade interchangeable work and also build general machin- 
ery; good executive; first class references; at present em- 
ployed; location immaterial. P. W. 277, Am. Machinist. 
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Illinois 
SUPERINTENDENT desires position; interchangeable 
manufacturing or sheet metal Foods: best of reference and 
record; at present employed. . W. 162, Am. Machinist. 


TOOL MAN with shop and designing experience on sheet- 
metal presses, forging machinery and machine tools; techni- 
cal and reliable. Address “Y.,” Am. Machinist. 

ENGINEER, who has spent over 20 years on manufacturing 
problems to improve product and reduce costs; can design 
and build satisfactory special machinery and tools; $150 per 
month. P. W. 288, Am. Machinist. 


MANUFACTURING SUPERINTENDENT or practical pro- 
duction engineer, can increase prosnaica by tuning up all 
departments, introducing scheduling, piece work or premium 
systems, time ptudy. instruction cards, etc.; I guarantee piece- 
work rates. P. . 250, Am. Machinist. 


Massachusetts 
IF YOU WANT a man to put your shop on paying basis | 
and systematize it by a thorough mechanic of the best; one 
that has executive ability to handle men, open for position 
as shop manager or general superintendent or master me- 
chanic; age 42, American. Write P. W. 283, Am. Machinist. 
New Jersey 


TOOL DESIGNER, 31, wishes change on jigs, fixtures, 
special tools, punch and die work. P. W. 285, Am. Machinist. 

FOREMAN BRASS FINISHER, experienced in plumbers’ 
supplies, steam specialties, automobile and marine brass 
work; 18 years’ experience; best references; will go anywhere. 
P. W. 290, Am. Machinist. 


New York 

MECHANICAL ENGINEER, experience in a great variety 
of machinery, tools and dies, wants responsible position. 
P. W. 292, Am. Machinist. 

SUPERINTENDENT of large concern would correspond 
with parties in need of a live man. P. W. 222, Am. ach. 

MECHANICAL DRAFTSMAN, 11 years’ experience, desires 
position with growing concern; New York City or vicinity 
preferred. P. . 287, Am. Machinist. 

MECHANICAL SUPERINTENDENT, familiar with modern 
methods, now employed by a large manufacturing company, 
desires to correspond with firm requiring a high-grade man. 
 W. 3F7, Am. achinist. 

FOREMAN, tool and machine room, wishes position with 
responsibility; 17 years’ experience on model, tool and die 
work and building automatic machines; good executive and 
organizer. P. . 289, Am. Machinist. 

‘TOOL AND DIE MAKER, at present in charge of one of 
the largest punch and die departments in New York, wishes 
similar position with reliable company; good reason for 
wishing to make change. P. W. 281, Am. Machinist. 


Pennsylvania 
SUPERINTENDENT OR ASSISTANT, experienced execu- 
tive; will get the best out of your help by appealing to the 
best in them, secure coéperation and maximum output b 
showing them ‘how; superintendent or assistant; thoroug 
master of details; minimum, $3200. P. W. 286, Am. Machinist. 


South America 


A MECHANICAL MAN who has organized field and sell- 
ing departments for large oil and other companies in Mex- 
ico, wants to take up the introduction and sale of machin- 
ery in South America; reads, writes and speaks Spanish; fa- 
miliar with the laws, customs and people of Spanish Amer- 
ica; highest references, ample security. P. W. 282, Am. Mach. 


Wisconsin 


SALES ENGINEER with broad, successful experience as 
a salesman_and mechanic, desires connections with good 


house. P. W. 274, Am. Machinist. 
Foreign 
FOREIGN REPRESENTATIVE, energetic youn man, 
with mechanical knowledge, and able to correspond .. Eng- 


lish, wishes agencies for Germany, Austria and Russian- 
Poland, for machines of all kinds and also of all tools, fix- 
tures used in machine shops; moderate salary. Francis C. 
Samstag, Viersen Rhid. Lindenstr, 10, at Diisseldorf, Ger- 
many. 





MISCELLANEOUS ° 











Punch press tools, jigs, fixtures, etc. Taylor-Schantz Co., 
Rochester, N. Y. 


Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 


Let us quote you on casting and machining small brass 
parts. M. 804, Am. Machinist. 


Machines designed, drawings made. 
Frankford Ave., Philadelphia, Penn. 


For Sale—Large four head Sellers planer, slightly used. 
Address X Y Z, care Am. Machinist. 


Light and medium -nachinery or parts on contract. Send 
B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 


Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J 


For lease, small, but modern machine shop in Connecticut; 
building equipped with motor and eteing. steam-heating 
and automatic sprinkler systems; excellent labor conditions, 
location on railroad, etc.; it is ready for you to step into today 
and begin work; write for details now. M. 272, Am. Mach. 


Cc. W. Pitman, 3519 
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Bullard 36-inch Vertical Turret Lathe 


SY NOPSIS—The features of this design are The 
use of high-grade alloy steel in all driving and feed 
gears, flooded lubrication from a continuous-flow system, 
centralized interlocking machine control, rigid support 
of the cutting tools, and rigid support of the work 
table. 
3 
Although the general appearance of this latest ma- 
chine, brought out by the Bullard Machine Tool Co., 
Bridgeport, Conn., is naturally much the same as its 
predecessors, there are many improvements, as the illu- 
strations show. Among these, five features demand 
especial attention. These are: 
The use of high-grade alloy steel in all driving and 
feed gears; flooded lubrication from a continuous-flow 
system; centralized interlocking machine control; rigid 


alloy steel is used for some of the parts of the main 
turret and for the body of the side turret. 

The alloy-steel gears of the secondary speed-change 
Fig. 3. The bevel pinion at the left 
hew 


case are shown in 
is the table pinion, shown in mesh in Fig. 5. <A 
feature is the outboard support for its shaft. 


FLoopep LUBRICATION 


The machine throughout, except the longitudinally 
sliding bearings and ‘parts carried on them, is lubricated 
by a flood of oil from a continuous-flow system. This 
is true of the table spindle and its main bearing, the 
table gear and pinion, all of the gears and bearings of both 
primary and secondary speed-change cases, and the rest 
cf the power-transmission system. 

This lubricating system is supplied 


from a main 























Fig. 1 New BvuLuarp 36-1N. 


support of the cutting tools; and rigid support of the 
work table. 

Fig. 1 shows a general view of the machine from the 
front, and Fig. 2 from the rear. 


Tue Use or ALLOY STEEL 

All of the gears in the machine except the table driv- 
ing gear are of heat-treated, chrome-nickel steel, 260,000 
to 270,000 Ib. tensile strength, 235,000 to 240,000 elastic 
limit, 70 hard by seleroscope test. The table driving 
gear, because of its size and section, cannot be heat-treated 
without the probability of warping, thus it is made of 
steel high in manganese. Its specification calls for 0.50 
to 0.60 per cent. carbon, 0.80 to 0.90 per cent. manganese, 


and heat treatment before machining. Furthermore, 


VERTICAL 


Turret LATHE Fie, 2 

which the pump lifts the oil 
to a distributing reservoir on the side of the machine 
(see Figs. 2 and 4), at a height sufficient to 
hydrostatic head on every bearing. This distributing 
reservoir feeds six pipes, as shown, which branch to reach 


reservoir in the base, from 


vive a 


the bearings and gears. 

Each stream of oil flows across the space behind a 
sight opening. Thus the quantity flowing can be seen 
at a glance, and if a distributing pipe becomes clogged 
the oil will overflow through its sight opening and call 
attention to the trouble. Behind the sight holes is a 
slide of polished metal. Looking against its surface the 
clearness of the oil in the flowing stream can be judged. 

The system holds 12 gal. and the pump discharee 
is 9 qt. per minute. The distributing reservoir has an 
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overflow, for the pump discharge is in excess of the 
amount needed to supply the distributing pipes. A 
legend on the distributing reservoir indicating the 
capacity acts as a constant reminder that it should be 
kept supplied. 

Turning to Fig. 3, it will be noted that there is a pan 
or receptacle over the secondary speed-change mechanism, 
having large-sized oil holes over every bearing. These are 
to direct the flow of oil. This pan is of cast iron, sub- 
stantial in design and having raised edges. Oil is sup- 
plied by two large streams from the distributing reservoir 




















Fic. 3. Tor SEcoNDARY CHANGE-GEAR CASE, SHOW- 
ING OIL PAN 


at the side of the machine. In addition, the reservoir 
overflow reaches the pan. The oil distributes over the 
pan, flows down through the holes directly into every 
bearing and to every gear, thus insuring ample lubrica- 
tion at all times. 

Another instance of the refinement of the lubricating 
methods is in the primary speed-change case. Here an 
oil channel is cast around the upper edge of the case, a 
stream of oil comes directly “from the reservoir through 
the end of this casting, flows along the channel and is 
distributed to the gears. 

The table spindle construction and this part of the 
lubricating system are shown in Fig..5. The oil inlet 
is through the horizontal pipe P, the return is through 
the channel A. The spiral grooves on the spindle have 
a pumping action that forces the oil upward; it passes 
through the cone bearing of the table, overflowing into 
an annular recess below the table gear, into which this 
dips. The overflow from this recess is at the right in 
the illustration, near the pinion. 

As much oil as will, goes through the outboard pinion- 
shaft bearing; the rest flows around the pimon, both 
quantities going to the main overflow. Below the pinion 
is a sha!low pocket for oil, so arranged that the oil level 
is about the pitch line of the pinion teeth. 

All of the oil of the circulating system passes through 
two fine-meshed screens, one near the pump, the other 
at the entrance to the distributing reservoir. The pan 
over the secondary change-gear case, and in fact the 
entire interior of the machine, are a light-yellow color, 
painted with an oil-proof paint. This promotes clean- 
liness and aids observation. 


Tue InrTerRLockine ConTrROL 


Power is transmitted from the single driving pulley 
to the gears in the primary speed-change case, by the 
disk clutch shown in Fig. 7. This consists of nine cast- 
iron plates under control of the powerful toggle shown 
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at the end, all running in a bath of oil. The clutch, carry- 
ing five disks, is shown at the right, the keyways engaging 
the keys shown in the clutch and brake drum. This 
member forms the brake, as its coned outer surface fits in 
the brake case shown at the top. It is controlled by the 
same lever as the clutch seen in connection with the 
driving mechanism in Fig. 6. A movement of the lever 
in one direction applies the clutch; in the other it first 
releases the clutch and then applies the brake. The 
clutch is easily adjusted by the nut B, Fig. 7, when 
occasion arises. 

Turning back to Fig. 6, which shows the primary 
change-gear case and the controlling levers, the lever C 
is the clutch and brake lever, D is the lever for primary 
speed changes and F the one for the secondary speed 
changes. This gear case gives four changes of speed. 

The primary speed-change case has four shifting 
clutch rods, two of which are threaded to connect with 
gear shifters in the secondary case. The ends of three 
of these are lettered G in Fig. 6. The fourth does not 
show. 

A very simple interlocking device is employed. The 
four clutch rods are notched on one side, and the guard H 
connected to the clutch handle fits into these notches 
when the clutch has been thrown into engagement. In 
this position it is impossible to shift any of the gears, so 
that it becomes necessary to throw out the clutch when 
the gears are to be shifted, On the other hand, it is’ 
impossible to throw the clutch in, unless the gears have 
been fully meshed or unmeshed, That is, the gears must 

















THE OIL-DISTRIBUTING RESERVOIR 


Fia. 4. 


be in either full engagement or disengagement before 
the clutch can be operated. 

The gear J drives the lubricating pump, This is in 
direct connection with the main pulley shaft, and is run- 
ning whenever the shaft is revolving, 

Turning now to the secondary change-gear case, Fig. 3, 
some idea of the size of this unit may be had by con- 
sidering that it is 41 in. long and the supporting journal 
on the end of the table pinion is 2% in. in diameter. 
It will also be noted that all the bearings are both long 
and large, to give support under the heaviest work. 
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ICAN MacHINisT, Vol. 36, page 161; a bottom and side 
support for the side rail; a four-gib construction for the 
side-head slide, and a long, adjustable side turret lock. 

The bottom and side support for the side rail is shown 
in Fig. 2, where the rail is printed a darker color than 
the rest of the machine. The support consists of a braced, 
vertical web springing from the side of the frame and 
integral with the flanged base. To this web the side rail 
is gibbed near its outer edge, in a most advantageous po- 
sition to resist the cutting stresses of the side-head tools. 
The rail is stiffened by an integral L-shaped member 
fitting around the frame behind the turret, and bolted to 
it as shown in Fig. 1. 

The gibbing construction of the 


side-head slide is 
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Fic. 8. Sipe Turret Stipe Supports AND GIBS 
The sliding gears on the four-keyed shaft give three 


changes of speed. These, in connection with the four 
obtained in the speed transmission, give a total of 12 
table speeds, ranging,from 4 to 70 r.p.m. The gears are 
controlled by the two upper rods shown in Fig. 6. At 
high speed there is a direct drive with no idle gearing in 


mesh. 
Supporr ror Currine Toots. 
Four features contribute to the rigid support afforded 
to the cutting tools. These are: The new form of turret, 
which was fully illustrated and described in the AMER- 


Fie. 7. THe Ciurcu, BRAKE AND BRAKE CASE 

















Fic. 9. THe Stpe Turret LocKk 


shown in Fig. 8, which is an end view of the slide and 
the four gibs. These are of the tapered, headless type, 
adjusted by end-bearing screws. 

The narrow guiding principle is maintained by the gibs 
K in the center of the slide; vertical adjustment is taken 
care of by the upper gibs L. 
ment is to bring the support of the cut near the plane 
of the cutting tools. 

The fourth feature is the side turret lock, as shown in 
Fig. 9. The turret body is square, the lower edge being 
beveled to draw down into the seat formed in the tool 
slide. The guiding surface is the hardened block M, 
which can be adjusted for original setting or wear by the 
and then firmly clamped in position by the 


The effect of this arrange- 


screws N, 
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three binding capscrews. The block O is held firmly in 
position on the slide by both capscrews and dowels. This 
arrangement makes a positive lock for the turret in any 
position. 

The body of the turret has a spring-controlled feeler 
pin which engages with a hole in the turret base and 
approximately indexes before the final accurate registering 


and locking. 


Support oF THE WorkK TABLE. 

The new feature here is the flanged base, integral with 
the column and table pedestal, seen at the right in Fig. lL. 
This supports the pedestal and thus the table against 
the stresses of the side cutting tools, by tying it securely 


to the part of the frame that carries the side rail. 
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a notched or clutched end. The hub of the handwheel 
carries a similar bushing, so arranged that there is ap- 
proximately an eighth of an inch play between the hand- 
wheel and the shaft. 

Those who are familiar with machine work know that 
all mechanics secure the final adjustment of tools by a 
continued jarring on the feed handle, no matter what 
the work may be. This handwheel is designed to allow 
the final accurate adjustment being rapidly made, as 
the looseness of the handle on the screw allows a slight 
but powerful hammering effect, and in fact is called 
the “hammer” handwheel. Use in éhe Bullard shop 
has shown that this is appreciated by the men and 
assists in rapid and accurate setting. 

It will also be noted in the same illustration that a 
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Fig. 10. Rait SADDLE CONSTRUCTION 

Still another improvement is in the back of the cross- 
To secure a larger worm- 
carried so that its 
This allows it to be brought 


rail saddle shown in Fig. 10. 


wheel, the has been forward 


shaft bears in the saddle. 
farther from the center than can be done in the other 


worm 


position, which means a larger wormwheel and one that 
can be supported on both sides instead of overhanging, 
as is necessary with the other type of construction. 


“HamMer” HANDWHEELS 


Another interesting detail! which has been added to 
the machine is the new type of handwheel on the cross- 
rail feed Fig. 11. While the outward 
appearance is not at all unusual, the handwheel is not 
fastened rigidly to the screw, as is usually the case. The 
design shows both the feed screw and rod with the 
handle removed from the upper one. 

It will be noted that the shaft carries a collar having 


screw shown in 


Fic. 11. THe HaMMer HANDWHEELS 

new form of handle has been adopted for throwing the 
power feed in and out; this is more convenient, as well 
as much easier to operate than the more usual cross- 
handle type. 

A detail of construction is the use of hardened lock- 
These can be seen at various 
points on the machine. Another feature is the eye-bolt 
shown at the top of the machine in Fig. 1. By this it 
can be handled both in the shop of the builder and by 
the customer in placing it in position. This bolt is drop- 
forged, having a capacity far in of the total 
weight of the machine, and so located as to hang the 
machine as nearly level as possible when suspended by 
it. This makes the problem of handling easier and 
eliminates many chances of damaging finished surfaces 
by slings, as well as of springing a machine by improper 
slinging. The machine weighs 14,000 lb. and a 10-hp. 
motor is recommended. 


nuts on every setscrew. 


excess 
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Developing the Engine Lathe in an Auto Shop—I 


By Frep 
SY NOPSIS—Several striking examples of turning in 
which the engine lathe has saved money over more expen- 
sive machines, either alone or in connection with them. 
These are the result of careful study as to total costs, in 
a large shop where all types of machines are in use, and 
be 


can carefully studied. 


3 

Fads and fancies are not confined to women’s bonnets, 
but can be found to a large extent in every department of 
life, including the machine shop. Almost every maker of 
machinery will tell you of many instances where it would 
have been to the advantage of a customer to buy a plain 
machine, but, on account of the feeling that in,order to 
be uptodate, it was necessary to have the very latest de- 
sign with all the frills, he insisted on buying a much 
more expensive machine than was necessary for his work. 

One of the most interesting examples which has come 
to light, is where a careful analysis has been made of all 
costs, resulting in the placing of a goodly portion of the 
work on engine lathes, instead of on more highly organ- 
ized machinery. In fact, the management has gone so 
far as to change the work from automatic, semiautomatic 
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and hand turret machines to the engine lathe in many 
cases, some of which would ordinarily be considered ideal 
work for the first mentioned machines. 

This does not mean that it has abandoned automatic 
or other improved machinery, but that experience shows 
the engine lathe more economical on some classes of work 
formerly done on the automatic. In other words, the 
management has discovered that there are many factors 
which may offset labor costs, and, instead of gaging every- 
thing by the payroll, as is too often the case, it has en- 
deavored to consider them all. 


TURNING GrAR BLANKS 


as shown in Fig. 1, 
the 
other side having been previously turned and the hole 


The engine lathe is fitted with a 


Beginning with an alloy-steel gear, 
we see the second operation in a three-jawed chuck, 


hored, as can be seen. 
square turret-tool post, which holds its bore tools in a 
substantial manner, clamping each of them with two 
It will also be noted that 


these are forged lathe tools,.so designed as to secure best 


setscrews to prevent spring. 


results for this particular work. 
14, outside diameter 
, and is made of alloy 


This gear is approximately in. 


ig, 2 


~~ 


by %-in. face, as shown in F 
steel. There are 17 operations, including the inspection, 
every operation being carefully studied and an instruc- 
tion issued. All of the machining was formerly 
done on turret the method handles 
only the first machining operation in this way. The tur- 
ret bores and reams the hole in the web, allowing 0.008 


card 


machines, but new 


in. for finish: it faces the web, counterbores,. rounds the 
corner, and turns half of the outside rim to a finishing 
allowance. The time for this is 27? minutes. 


After inspection it goes to the engine lathe, where the 


a 
‘ 


other side of the web is faced and counterbored, and the 
remainder of the rim turned to the same allowance as in 
the first machining operation. It is then finish turned, 
faced and completely rounded, as well as the center hole 
slightly chamfered, the total lathe time being 1644 min., 
about equally divided between the two operations, 
The holes are drilled and the teeth 
in the usual way, the total time for drilling and ream- 
The teeth are roughed out 


and reamed cut 


ing being less than 6 min. 


























Fig. 1. FrntsHine A GEAR BLANK IN AN ENGINE LatTuHe in 714 min., the finishing being done in 48 min. After 
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this comes the rounding of the ends of the teeth in a 
proper fixture, taking the burrs off the edges of the 
teeth, case-hardening, sand blasting, straightening, if nec- 
essary, and finally the grinding of the hole and the face 
of the web. 


A CAST-IRON VALVE-STEM GUIDE 


A particularly interesting job is shown in Fig. 3. This 
is a guide for an exhaust-valve stem, being made of a 
close-grain cast iron, and in many ways is an apparently 
ideal job for an automatic machine. By the new method 
this is first drilled in a jig and also rough-reamed, al- 
lowing 0.015 in. for the finish-reaming. It is then placed 
on an arbor and both ends faced to length by facing tools 
set the proper distance apart. The short round end is 
then turned, as well as the shoulder at the left, a toler- 
ance of 0.015 in. above size being allowed. 

It is next reversed in the lathe, the other end rough- 
turned, and the pieces go to a hand turret to be finish- 
for hand-reaming in the as- 


reamed, allowing 0.002 in. 


o 
1g 











Fie. 5. TurninGc Piston PINs witH MULTIPLE TOOLS 
sembling department. It then goes back to the lathe, 
where the long end is finishedy and the thread cut by a 
chaser in the tool post in the usual way. The finishing 
is not done on an arbor, but on a plug center in the live 
spindle which enters the counterbored portion of the guide 
and centers it while it is being driven. 

This method not only insures the hole being true with 
the outside, but reduces the total: time considerably over 
that formerly obtained when these were done on the auto- 
matic machine. In this connection it is only fair to state 
that work of this kind can be readily done by a boy or 
young man after comparatively little training. And while 
zood prices are paid, the labor cost compares very favor- 
ably with that on the automatic machine in addition to 
the largely decreased overhead charge or machine rate 
when the two types are compared. 

These young men become decidedly expert in handling 
these pieces in the lathe, as can be seen when we note 
that the total lathe time on this piece, including the four 
operations, is only 6 min. Diameters are secured by dials 
on the cross-feed ‘screws, and careful inspection shows the 


MACHINIST 


Vol. 38, No. 3 


work done in this way to be extremely accurate and well 
within the tolerance allowed. 

The time allowed is particularly interesting, as follows: 
Drilling, 2.15 min.; facing in the lathe, 0.9 min. ; finish- 
turning the round short ends, etc., 244 min.; reaming in 
the turret, 2.67 min.; finish-turning long ends in the 
lathe, 1.68 min.; and facing the thread, 1.26 min., or a 
total of 6 min., ten pieces per hour from an engine lathe. 


A Howiow Piston Pin 


The work shown in Fig. 4 is a piston pin made of 
3% per cent. nickel steel, about 414 in. long and 11% in. 
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DRILLING THE PIsToN PINs 
outside diameter, with a 34-in. hole through the center. 

The bars from which these are made are gathered in 
bunches at the cold saw, so that a number will be cut off at 
once, after which they go to a centering machine, and 
from there to the engine lathe shown in Fig. 5. They are 
first faced to length and turned all over with a grinding 
allowance of 3/5 in. on the diameter, and the ends rounded. 

The total lathe time, which includes changing the lathe 
dog from end to end so that the whole thing may be 
turned, is only’ 3.3 min., or very nearly 20 per hour from 
the lathe. This is made possible by having everything 
convenient for the operator, including the wrench, which 
is bolted to the lathe carriage at A, and which he uses 
very rapidly for handling the setscrews in the lathe 
dog. 

The pin then goes to a vertical drilling machine, as 
shown in Fig. 6, where, with a very simple drilling jig, the 
long *4-in. hole is put through at the rate of 30 per hour. 
Then the slot is milled across one end, the end chamfered 


out in a hand turret, and the pin rough-ground, leaving 


After 


an allowance of 0.015 in. for the finish grinding. 
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this the cross hole is drilled, reamed and tapped, a flat 
milled on one side, the piece case hardened, sand-blasted 
and finish-ground. The time on the pin, including the 
whole 14 operations, gives a total labor time of 20 min- 
utes. 

There is, however, more to this than appears on the 
surface. By doing the work in the manner shown, it is 
not only possible, but preferable in every way to use hot- 
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rolled instead of cold-drawn stock. This hot-rolled stock 
not only machines fully as easily, but springs less after 
the outer surface is removed, and has reduced the grind- 
ing time appreciably, as well as leaving a more even thick- 
ness of hardening after grinding. There is also a very 
appreciable saving in the cost of the raw material. In 
fact, the saving in material alone is said to practically 
pay for the lathe work on the piece. 
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An Analysis of the Strength of Gear Teeth’ 


By Guipo H. Marx.+ 


SYNOPSIS—Tests of gear teeth to obtain the breaking 
loads. Tables showing working strength and breaking 
load relation between arc of contact and breaking load. 
A formula derived from experiments to give the safe 
equivalent load at the pitch line of gear. 
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In order to add to the available data concerning the 
strength of modern, cut, cast-iron gear teeth under op- 
erating conditions, the apparatus shown in Fig. 1 was 
constructed. 
adjustable bearings. 
in the immediate foreground of the illustration, but at 
its right can be seen a corner of a second, while the 
third is hidden by the brake wheel. The action of the 
apparatus, reduced to the utmost simplicity of construc- 
tion, can be seen by reference to Fig. 2. 

The motor, a 25-hp., 220-volt, direct-current machine, 


Only one of these is clearly seen 














TEsTING APPARATUS 


Fie. 1. 


is connected by a Morse chain to shaft No. 1. Shafts 
No. 1 and No. 2 are connected by a pair of cut-steel 
change gears of eight diametral pitch, which can be varied 
to give a wide range of velocity ratios. Shafts No. 2 and 
No. 3 are connected by the cast-iron, cut gears to be 
tested. 

On the outer end of shaft No. 
water-cooled brake wheel carrying a prony brake. 


3 there is a flanged, 
The 
*Abridgement of a paper presented before the Society of 


Mechanical Engineers. 
¢Leland Stanford University, California. 


It consists of a baseplate carrying three, 


arm of the brake rests, by means of a steel knife edge 
and plate, on a platform scale. Each bearing is provided 
with a sight feed lubricator. The measurements of the 
efficiency of transmission not being the object of the ex- 
periment, the friction of the bearings is neglected. The 
only effect of this is to make the computed breaking load 
of the teeth a very little less than its real value in each 
case. 

By means of the slotted baseplate and the tongues 
on the bottom of the bearings, the latter can be slid into 
place, the gears accurately meshed without binding or 
backlash, and then securely held by means of two square- 
head bolts to each bearing. The Morse chain was lubri- 
cated with a graphite and grease mixture, and the gears, 
both steel and cast iron, with ordinary thick grease lubri- 
cant which was also freely used on the brake. 

Before starting each run a wooden guard was placed 
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Fic, 2. PLAN oF APPARATUS 
over the gears to be tested. That this was not a use- 
less precaution was indicated by the fragmentary con- 
dition of the gears, particularly those having arms, at 
the conclusion of many of the runs, 

Tue Tests. 

The tests were made in the mechanical laboratory of 
the Leland Stanford Junior University. For each run 
the motor was started with zero load applied by the 
prony brake. The scale weights were then set at the 
lowest load and the brake tightened until the scale beam 








Je 


floated. Simultaneously the rate of rotation was ob- 
served with a tachometer, which was calibrated upon 
completion of the tests, and the necessary slight correc- 
tions made in the computed results. 

Calibration of the scales showed them to be entirely 
correct throughout the range used. Increments of load 
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Note-All dimensions are in inches. Bore | in. Face lig in. in allcases 
Fig. 3. Dimensions or ARMS AND GEAR TESTED 
on the scale began at 5 |b. each while the load was low, 
and were diminished to 2 lb. and 1 lb. as the probable 
breaking load was approached. The unexpectedly high 
breaking strength shown by the teeth, particularly at the 
higher velocities, made it impossible to break the gears 
at pitch speeds much exceeding 500 ft. per min with this 
apparatus. At the higher speeds the teeth were capable, 
without rupture, of transmitting all of the power the 
motor could develop. 

The gears tested were all 10 diametral pitch, cast- 
iron, 1414-deg. involute, purchased of the Brown & 
Sharpe Mfg. Co. without intimation of the special pur- 
pose for which they were intended, and were of the ordi- 
nary stock proportions. The width of face in all cases 
vas Ye in. The 20- and 30-tooth solid, 
the 40-tooth webbed, and the others each had six 


gears were 
arms. 
and a 
and a 


general proportions of the arm 


The twenties and thirties had a bore of '4¢ in. 
The rest had a bore of 1y, 5 in, 
The 


sears are shown in Fig. 3. 


\4 in. 
‘-in. keyway. 


if 


keyway. 


ResuLts or ‘Tests. 
"he results of tests are shown graphically in Fig. 4, 
the results of al! the foregoing tests involving 20-tooth 
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Fic. 4. Resutts or TESTs WITH 20-TootTH PINIONS 





1000 


pinions. Abscissas are pitch-line speeds in feet per min- 
ute, and ordinates are forced at the pitch point equivalent 
to the breaking loads in pounds. This equivalent break- 
ing load is, of course, equal to the net brake load at 
rupture by the brake arm, divided by the pitch-line radius 
of gear on the brake shaft. 

Curve A is drawn representing the results of all tests 
with 20- and 30-tooth gears in mesh. As there were 
several observations taken. for each pitch speed, the nu- 
merical average of the equivalent breaking loads was 
taken for each set, and the curve drawn through these 
average points as near as might be. 

In Fig. 4 the curve was extended by inference to the 
zero velocity line. It will be noted that this breaking 
load curve falls off with increase of the speed up to a pitch 
velocity of something less than 300 ft. per min. and then 
apparently starts to rise again as though the maximum 
percussive effect had been passed. This fact, and the 
further one that within the limits of the actual 
the range of average breaking load was only from 1579 
lb. at 19.4 ft. 2.7 


per min. down to 1169 lb. at 312.7 ft. 
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Fitch Speed =F. per min ern, accurately cut gears, as has commonly been supposed. 
20T In Mesh With 30T 0 100 300 600 * Beat. 
Computed working oad, Lewis's formule... 200 20 144 130 In both cases the curves show that the minimum break- 
Actual bregking or of wiciy.. 89 3S Bg? ~~ ing strength (at a pitch speed of about 300 ft. per min.) 
Working load, factor a seeeeees 130 40 200 86290 is more than seven-eighths that at a pitch speed of about 
in mesh with . 

PO acacer praceelag Sewis's formule... 290 9 168.2 128 100 ft. per min. and more than seven-tenths that at zero 
Concapenting lasver of eafsty 2200 , 1, CC*,, ~—_—sipitch speed. And it is not theoreticaly impossible that 
/orrTe: \ - ou oa > . . . . 
Working factor of safety =4 565 4630 410410 the breaking load actually rises with increase of speed, 


*Neglecting apparent rise in curve. 








after a certain critical.speed has been passed, until it 





TABLEI. RELATION BETWEEN COMPUTED WORKING STRENGTH : 
AND BREAKING LOADS 20- AND 30-TOOTH GEARS would approximate the static breaking load, if it were 
Pitch velocity, ft. per min..............++- 000 100 150 200 300 100 500 
Breaking load at given vel. 1660 1310 1205 1165 1165 1175 1185 
Ratio a —— af —— =0). 789 —— =().725 =0.702 . =. 702 =. 707 =0.712 
Breaking load at zero vel. 1660 j 1660 1660 1660 1660 1660 
Data from Fig. 4. 
Breaking load at given vel. 2260 1850 1790 1735 1640 1680 1740 
Ratio——_—_—_—__—_—_—_—_—_- =1.0 — =0.819 — =0.792 =(0.768 — =() 726 =0.743 0.770 
Breaking load at zero vel. 2260 2260 2260 2260 2260 2260 2260 
Data from Fig. 5 
v—Velocity coefficient, safe. 1.00 0.80 0.75 0.72 0.70 0.68 0.66 


TABLE 2. VELOCITY COEFFICIENTS 


not for the increasing tendency of the teeth to tear loose 
due to centrifugal force. 

At an infinite speed the repetitive stress would become 
a continuous one. As Curve A, Fig. 4, shows the actual 
breaking strength of 20 tooth, 10-pitch, cast-iron gears 
at different speeds, it is interesting to compare with this 
the allowable loads for such-gears computed for the same 
speeds by the Lewis formula. 


pitch velocity, about 25 per cent., are two of the most 
striking points appearing in this investigation. 

These phenomena might be questioned on the score 
that all of the 20-tooth gears but one broke entirely apart 
as well as having teeth stripped. But Fig. 5 shows the 
same general form for all tests involving 30- and 40-tooth 
gears in mesh; and in this case there can be no question 
of anything but the strength of the teeth themselves, as 


it was only at the teeth that any of these gears broke. 0.684 
It is clear, however, even from these somewhat limited W = spf 0.124 - . 

experiments, that the impact or percussive effect with ann: . 

increase of speed is not nearly so great, with these mod- W = Working strength of tooth ; 


s = Working stress of material per sq.in. ; 


. Corres- > ? : : 
Break- ponding Average P= Pitch of teeth in inches ; 
ingload Modus Modu- . > : . 
Thick- -——=— at Mid- __ as of _lus of f = Face of teeth in inches; 
Mark ness Width point Rupture Rupture Remarks n = Number of teeth. 
ee 6 OOgst 1.008 «87588143 98,335 Curve B, expressing these, is shown at the bottom of 
08 A 0.251 1.065 1000 39,123 Tae 4 5 anna . : ea ae ae 
08B 0.251 1.063 1000 39,196 39,160 Small blow-hole on top. Fig. t. J he discrepancy between the two curves is ob- 
248 066 67.5 46,343 3 , re , ; ™ 
oe 63S tS Ee in vious. They do not even have the same general form. 
1A 0.251 1.063 917.5 35,969 Small blow-hole on bot- lable 1 has been prepa red to show the relation between 
tom. p . 
1A 0.251 1.063 967.5 37,922 36,946 the computed working strength and the actual breaking 
17A 0.248 1.060 1106 44,533. , } orgs 
17B 0.250 1.058 1156.5 45,910 45,222 loads for the 20- and 30-tooth gears within the range of 
19A 0.245 1.060 950 39,194 
7 9. } O7' 2306 y “3¢ 7 
38 E ° 2 - = 7 seene 39,107 oa POSITION OF STRESSED TEETH AND EQUIVALENT BREAKING LOAD 
28 B 0.251 1.067 850 33,192 33,192 — SINGLE TOOTH LOADED 2-TEETH LOADED 3-2) TEETH LOADED 
32 A 0.251 1.060 1000 39,307 ig 
32B 0.250 1,061 995 39,387 39,347 3 A B c D E 
37 A 0.251 1.06 895 35,081 ~~ ers 
37B 0.251 1.063 904 35,434 35,258 F- ~ 7. 
39A 0.251 1.0635 842.5 33,008 .: ks s os 
39 B 0.250 1.0635 870 34,358 33,683 2 , . é a | ¢ ; 
43.4 0.251 1.060 867.5 34,099 1S 
43.B 0.251 1.060 874 34,355 34,227 x 
43..A 0.251 1.056 1087.5 42,909 P 
43..B 0.251 1.054 1125 44,472 43,691 a @ 
Grand Aver. 38,737 ie - 
on a ~ oe J 
Check Specimens, Ordinary Cast Iron Temper- Excess Cementite Thickness of Eutectic 
A 0.251 1.0615 1000 39,252 ature. a , 
B 0.251 1.063 ‘ é Broke before initial load. 990Ib. Deg. F O. H. Ni Cr Va O. H. Ni Cr Va 
Cc 0.250 1.058 990 39,300 1100 
D 0.252 1.062 962.5 37,463 1200 
E 0.252 1.062 975 37,862 1300 0.008 trace 0.090 
F 0.251 1.059 1000 39,354 1400 0.090 0.009 0.120 0.203 0.030 
G 0.252 1.062 920 35,809 1500 0.128 0.056 0. 285 0.150 0.278 0.135 
H 0.248 1.059 990 39,899 1600 0.135 0.158 0.375 0.210 0.390 0.180 
I 0.257 1.062 1195 44,720 1700 0.225 0.293 0.465 0.338 0.488 0 248 
J 0.254 1.058 880 33,842 1800 0.293 0.390 0.338 0.450 0.390 0.405 
K 0.251 1.057 1018 40,129 Gradation Zone Total Pene i f Cart 
L 0.247 1.061 842 34,145 , . “al Sensation of Carbon 
N 0.245 1.064 Void. Flawed. O.F Ji ‘s Vs Tj . 
N 0.250 1.0625 1014 40,083 1100 - o ve 0. H Ni Cr Va 
4 3 oo oa 1136 44,905 1200 r : ‘ ; 
2! 0: 945 36,930 1300 0.034 0.180 0.016 ( 30 : 
Q 0.252 1.062 1018 42,037 1400 0.188 0 300 0 300 0 10 ° 590 . 430 
Grand Aver. 39,049 1500 0.420 0.510 0.338 0.710 0.830 0.770 
— S a00 0 083 0.278 0.770 0.990 0.890 
Distance between supports =1.75 in. in all cases. 0.975 0.450 1.160 1.560 1.370 
P 1800 0. 683 0.900 0.675 1.640 2.030 1.750 


TABLE 3. TESTS OF MATERIALS, DATA AND RESULTS. 


Specimens Cut From Gears 


The measurements in this table give the width of zones in millimeters. 


TABLE 4. SUMMARY CASE-CARBONIZING EXPERIMENT NO. 2 
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these experiments, as shown by the plotted curves on their 
legitimate inferential extension. 

The values of the coéfficient to provide for the effect 
of pitch-velocity v can be determined from the results 
of the tests shown in Fig. 4, curve A and Fig. 5. These 
2, together with a series 
and so selected as to lean 


results are expressed in Table 
of values of v based upon them 
toward the side of extra safety. 


CHECKING GEAR MATERIAL 


To check the material of the gears used in these tests 
and to determine whether it was normal or of exceptional 
strength, 24 test specimens were cut from 12 of the 30- 
tooth gears, selected at random, as shown in Fig. 6. 
These specimens were about 14 in. thick, }4 in. wide 
and 214 in. long. Seventeen similar specimens were cut 
from castings made in the university’s foundry and 
known to be of ordinary composition and quality. 

The specimens were all tested in flexure with the load 
applied at the middle of a span of 134 in. The data and 
results of these tests are given in full in Table 3. The 


modulus of rupture of the gear material test pieces was 
while 


that of the check 


38,737 Ilb., 


39,049 lb. 


specimens was 


AW 





W = 1170 Ib. 


aondne 





| / 
Fic. ?7. Lines or Force as ASSUMED 
ULA AND AS DETERMINED BY AcTI 
P 
As i 
<= 
a ~ 


In Lewis Form- 
TAL PRACTICE 











~ 
Vv 
= 
Vv 
£ 
c 
° 
+ 
Vv 
 ¢ 
+ 
° 
Vv 
= 
rf 
‘ 
| 
&S5,) rr 1 
O, TT Lf 
“Sy | , + lL 
o oO} } - o 
Sy | } Yoo 
Sol] | J“o > 4 > 
423 6% 
OOofk 
eoe 
am yw 
“>?” 
° 
Fic. 9. RELATIONS BETWEEN Arc or AcTION, PITCH 


SPEED AND BREAKING Loap SHOWN ISOMETRICALLY 


AMERICAN MACHINIST 





Vol. 38, No. 3 


It is legitimate to conclude that the material of the 
gears used in these tests, while of first-rate quality, was 
not unusual or exceptional. The results of the tests may, 
therefore, be accepted as representing typical material. 
In general a value of 56,000 may be reasonably used for 
the modulus of rupture for cast-iron gear teeth. 

The Lewis formula is based upon the theory of flexure, 
under the assumptions that the entire load is borne by 
a single tooth, the point of application of the load being 
the extreme end of the tooth, and the direction of the 
acting force being normal to the tooth profile at that point. 

The line of action of the force is considered carried 
to the center line of the tooth, Fig. 7, with W equal to 
the transverse component as applied at this point. Sub- 
sequently it treats W as the load at the pitch circumfer- 
ence. The effects of the compressive and shear compo- 
nents are ignored. Fracture is assumed to take place on a 
plane section, the position of which is determined by 
inscribing a parabola of uniform strength with the ver- 
tex lying at the intersection of the center line of the 
tooth and the line of action of the force. 

The dangerous section is the plane section containing 
the points of tangency of the parabola with the tooth 
outline. That these assumptions are too severe or un- 
favorable for accurately cut gears is evident from the 
result of these tests, as will be shown later. 

To check the applicability of the Lewis formula to 
the form of gear tooth employed in these experiments, 
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Arc of Action, Inches 
Fig. 8. RELATION BETWEEN EQUIVALENT BREAKING 
LOAD AND Arc oF CONTACT 
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NE ER ag Se Fe ee ae 20 T 30 T 40 T 
W by Test, A a i ph alidhwar coe é O6kmS 1184 1451 1608 
W computed by Lewis Formula................. 1170 1317 1392 
TABLE 5. EQUIVALENT BREAKING LOADS 
Breaking Loads W to 30T in mesh with 
30T 40T 60T 
Series Test Ww Series Test Ww Series Test WwW 
4 23 1835 5 1 2480 5 14 2453 
4 24 1856 5 6 2368 5 15 2453 
5 17 2475 5 7 2080 
5 18 2304 5 8 2112 


Average...........2118 Average.......2260 Average... . 2453 
Are of action, in...0.61158 Are of action,in.0.62814 Are of action,in...0.64919 
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But from the curve A, Fig. 4, it is seen that the static 
strength (that is, equivalent breaking load at zero pitch 
velocity) is approximately 1650 lb. for a 20-tooth pinion 
in mesh with a 30-tooth gear. The value computed by 
the Lewis formula, when using the real modulus of rup- 
ture, is only two-thirds of the actual value shown by the 
tests. Similarly, the Lewis formula gives a value of 
1317 lb. for the static breaking strength of the 30-tooth 
gear, while Fig. 5 shows this to be 2260 lb. for a 30-tooth 
meshing with a 40-tooth. 





TABLE 6. STATIC STRENGTH. 

Are of action 0.31416 0.53938 0.61158 0.62814 0.64919 
Ratio— commen ong =1.72 ——— =1.95 —__—__—_ =? —=2.07 
Pitch arc.... 0.31416 0.31416 0.31416 0.31416 0.31416 
Breaking load... .. 1451 1660 2118 2260 2453 

Breaking load 
Ratio—— 1 1.14 1.46 1.56 1.69 
1451 
TABLE 7. RELATION BETWEEN ARC OF ACTION AND EQUIVALENT STATIC LOAD 


the teeth of the 20-, 30-, 40-, 80-, 100-, and 150-tooth 
1414-deg. involute gears were carefully measured by 
gear-tooth micrometer calipers. They then, together 
with a theoretical rack tooth of the same system, were 
accurately drawn to a scale of 100 times full size. In 
these teeth, parabolas were inscribed by the Lewis method 
and the dangerous section located. The factors for 
strength do not seriously vary from those given by the 
Lewis expression for 15-deg. involute teeth, that is, 
0.684 

oo 


0.124 





face, cast-iron pinion, the material having a modulus of 
rupture of 39,000. Substitution in the Lewis formula 
Consider first the case of a 20-tooth, 10-pitch, }4-in. 


0.684 
W = spf (0.124 —_— ) 


n 
gives 
; , et 0.684 
W = 39,000 x 0.31416 X 1.0625 (0.124 — 
.. W=1170 lb. 
Run Speed Gears Are of Contact Breaking Load 
6 290.3 30-20 0.53938 1280 
7 310.55 30-20 0. 53938 1109 
15 322.01 30-20 0.53938 1109 
16 318.87 20-20 0. 53938 1152 
17 322.01 30-20 0.53938 1195 
Average... 1169 
42 290.39 30-30 0.61158 1536 
43 290.39 30-30 0.61158 1493 
44 290.39 30-30 0.61158 1451 
Average... 1493 
24 290.39 30-40 0.62814 1632 
25 290.39 30-40 0.62814 1632 
26 290.39 30-40 0.62814 1648 
Average 1637 
35 290.38 30-60 0.64919 1643 
36 290. 38 30-60 0.64919 1664 
37 290.38 30-60 0.64919 1600 
Average 1636 
38 286.35 30-80 0.66209 1616* 
39 292.40 30-80 0. 66209 1632 
40 290.39 30-80 0.66209 1648* 
Average 1632 


*Data indicate that these values were lower than real strength of teeth 





TABLE 8. RELATION OF ARC OF CONTACT AND BREAKING 
LOAD 
Are of action 0.31416 0. 53935 
Ratio ————__—_ —_—— =1 —=] 
Pitch are 0.31416 0.31416 
Breaking load............ 1016 1169 
Breaking load 
Rati 1 1.15 
1016 


TABLE 9 


These discrepancies demonstrate that the assumptions 
upon which the Lewis formula is based are too severe, 
and they indicate the necessity of taking into considera- 
tion the length of the are of action; for if the length of 
the are of action exceeds the pitch are, it is evident that 
the previously engaging teeth will not have gone out of 
action at the time when the load first comes on the newly 
engaging teeth, and it is only at the instant of engage- 
ment or disengagement that the load can be applied at 
the end of a tooth. 


Static Strenetu or TEETH 


In order to test the actual static strength of the teeth 
in various positions, and with one, two or if possible, 
three pairs engaging simultaneously, experiments were 
carried out with results as shown in Table 4. The loads 
were applied in each case by a steel 30-tooth pinion 
with all teeth save three, single ones, two pairs of two, 
and one set of three having been milled off in such a way 
as to leave gaps between the remaining teeth. 
of this there could be positive assurance that only as 
many pairs of teeth engaged in any test as was intended. 

The gears were set up with the teeth engaging in the 
position desired, the cast-iron gear to be tested being the 
one on the brake shaft and a surface gage being used to 
test the accuracy of conditions. All play was taken up 
and the brake was tightened down with emery cloth be- 
tween it and the wheel so as to prevent all slip. The 
braking power was supplied by means of a special hand- 
operated lever instead of by motor. 

Position A, Table 4, corresponds to the loading as- 
sumptions of the Lewis formula, and it is interesting to 
compare these results with those obtained by using the 
Lewis formula with a modulus of rupture of 39,000 Ib. 
Table 5 presents this comparison in concise form. The 
test values of W, as given in this table, correspond to a 
formula for this position of engagement and static con- 


ditions: 
92e 
W = spf (0.154 —"*) 
: n 


Because 


This equation would make the static strength of single 
teeth vary from that of a theoretically correct rack tooth 


0.61158 0.62814 0.64919 
—_————-" = —_——_ —_—_———— = —_—_—_—_—_—_—_—_——— =2 11 
0.31416 0.31416 0.31416 0.31416 
1493 1637 1636 1632 
1.47 1.61 1.61 1.61 


RELATION BETWEEN ARC OF ACTION AND BREAKING LOAD UNDER RUNNING CONDITIONS 











96 AMERICAN MACHINIST 


down to a 20-tooth pinion, in the ratio of 0.154 to 0.091; 
in other words, the rack tooth would have 1.69 times the 
strength of the 20-tooth pinion. The Lewis formula 
would give a ratio of 0.124 to 0.090 for the same gears. 
The discrepancy can be explained by the fact that the 
theory of flexure is recognized as only approximately 
correct, particularly for oblique forces, material which 
has not the same strength in tension as in compression, 
and for stresses beyond the elastic limit. 

Furthermore the Lewis factors neglect entirely the 
effect of the angularity of the force in producing a com- 
pressive stress. In the case of the 20-tooth gear, this 
angularity is such as to make the compressive component 
of the acting force more than 50 per cent. of the trans- 
verse component. 

From Table 5 it is seen that the static strength of a 
single tooth of a 30-tooth gear in its weakest position 
equals 1451 lb. This would measure the strength of 
teeth with an are of action of 0.314 in. or less, that is 
when the 

are of action + 

pitch are < 
8, curve A, for a 30-tooth meshing with a 
are of action equals 0.53938 in., and the 
From these facts and 
to show the 


From Fig. 
20-tooth the 
corresponding W equals 1660 Ib. 
Table 6 it is possible to construct 
relationship, under static conditions, existing between 
and the equivalent breaking 


Table 7 


the length of are of action 
load. 


Further light is thrown upon the extent of the in- 


Are of action 
Ratio 1 
Pitch are 
Corresponding a § £14 3.8 Ua 
TABLE 10. COEFFICIENTS BASED ON ARC OF ACTION 


1.4 wa ‘a. 1.8 1.9 1.95 2.00 


38 1.47 1.60 
fluence of the length of arc of action if from Series 1 
the tests involving 30-tooth gears, made at nearly 
Table 8 gives the 


and 2 
a uniform pitch velocity, are selected. 
results of such tests made at about 290 ft. pitch velocity. 
Such a selection makes the are of action the only variable 
factor. 

The values of Table 8 are shown graphically in Fig. 8, 
curve B. There are no running experiments involving 
an are of action of 0.31416; but from Figs. 4 and 5 it 
is clear that the breaking strength at 300 ft. per min. 
is about 70 per cent. of the static strength. It is, there- 
fore, not improper to assume that the breaking strength 
for an are of contact of 0.31416, at a pitch velocity of 
300 ft. per min. would be 70 per cent. of 1451 Ib., or 1016 
lb. On this assumption and the data of Table 7, Table 9 
has been computed. 

The results in Tables 7 and 9 may now be combined 
und a table of coefficients a constructed, by which the ef- 
feet of the are of action may be introduced into the for- 
mula for the strength. The entire formula, as derived 
from these experiments for the safe equivalent load at 
pitch line, may now be written 


S , : 26 
W = *PJ (0.154 se) 
kh n 
in which 


W = Safe working load at pitch line in pounds; 

s = Modulus of rupture = 39,000 in these tests but 
ordinarily to be taken = 36,000; 

p = Circular pitch in inches; 
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f = Width of face in inches; 
k = Factor of safety ; 
= Number of teeth in gear; 

v = Velocity coefficient from Table 2; 

a = Arc of action coefficient from Table 10. 

The general effect of arcs of action and of pitch speed 
on the breaking strength of gear teeth as found in these 
experiments can best be seen by combining Fig. 4, curve 
A, Fig. 5 and Fig. 8, curves A and B, into a single 
isometric chart. This is done in Fig. 9. The ordinates, 
as heretofore, represent equivalent breaking loads at pitch 
points in pounds. One set of abscissas represents pitch 
speeds in feet per minute; the other set represents lengths 





of are of action in inches. 
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Handy Depth Gage for Die Sinkers 
By C, O. Haron 


The engraving is practically self-explanatory, and rep- 
resents a depth gage possessing some very useful features. 
Its width and general design make it solid and accurate. 
It will stand upright when placed on a job. The steel scale 
is of standard size, but should be a few thousandths under 
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The working face of the head 
the neatly polished and 


i's in. wide, if possible. 


should be ground and rest 


colored. 
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The General Electric Co., Schenectady, N. Y., has an- 
nounced a comprehensive pension plan which will provide 
for all male employees who have been in the service of the 
company 20 years and have reached the age of 70, and for 
female employees who have been in the employ of the com- 
pany the same number of years and have reached the age 
of 60. Male employees may be pensioned, if incapacitated 
for work, at the age of 65; female employees at 55. The 
pension consists of 1 per cent. of the average yearly wage 
for the ten years preceding retirement, multiplied by the 
number of years employed, the limit being $125 per month. 
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Machining Controller Brackets 


By R. H. Wapswortn 


The large bracket, Fig. 1, has two 5%-in. holes A, 
and it is essential that these holes be parallel and of a 
definite relation to the milled surfaces B and C. The 
milling of the base C and the two surfaces B preceded 
all the drilling. 

In the first drilling operation the piece is held by the 
longest bosses between two cup bushings and a %-in. 
hole is drilled and reamed through the bosses. Then 





h 
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Fic. 1. THe BRACKET TO BE DRILLED 


a mandrel A, Fig. 2, fitting the holes and also the jig, 
is inserted to secure the casting while the other pair of 
54-in. holes is machined. These %-in. holes are rough- 
drilled from both ends of the jig. 

The reamer B is a pilot reamer reaching through the 
jig and having a bearing at both ends. 
employed for 
the machining of 
milled on the base C, 
by means of an arbor fitting in one of the 5g-in. holes. 

For the second milling operation the fixture is lo- 
cated as Fig. 
plished as the illustration shows. 


This jig is also 
some subsequent operations. Following 


these two %-in. holes the piece is 


Fig. 1, the casting being located 


shown in 3, and the milling is accom- 
In this instance the 
base already milled is clamped down upon a stop at its 
extreme end, opposite the V-block and mandrel, the 
casting being located by means of the arbor A, fitting 
through one of the 5<-in. holes. 

Having completed the milling, the piece is returned 
to the drill jig, Fig. 2, and smal! are 
drilled; and the extreme faces of the bosses with the 
5,-in. holes, and the faces of two \%-in. holes for frame 
bolts at D, Fig. 1, are faced. 

While facing, the mandrel is employed to hold the 


several holes 
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bracket in the jig, as before, while one pair of bosses is 
being faced; then the mandrel is transferred to these 
while the faces of the other pair are faced. The 
large bushing C is employed to locate the small end of 
the mandrel in the jig. 

The collar D is used with the facing tool to stop the 
facing at the proper dimension, when working from one 
end of the jig. At the other end of the jig the tool 


holes 














Fie. 2. Tue Dritt Jie 


shoulders on the bushing. 


facing tool 


The shoulder stop FE on the 
is adjustable to provide for resetting to 
proper dimension after grinding. 
The milling of the bracket, Fig. 4, 
operation. 


Was an interesting 
In the milling fixture, Fig. 5, the bracket to 
block to the up- 
right part of the fixture by means of two pins entering 
the two 1%-in. holes already drilled. When the base of 
the brackets has been milled, the fitting block on the 
fixture is rotated 180 deg. 


be machined is located on a attached 


means of the 
A. Then the angle part of the fixture is rotated 
The 
brackets are then placed on the fixture and milled at 
two places A, Fig. 4, 
90 


and secured by 
stop-pin 
horizontally 90 deg. and secured by the stop-pin B. 


The fixture 
turned horizontally, and a slot is 
milled at B for a hinged latch. 

This method of rotating the fixture, with the piece 


using a pair of mills. 


is then deg. 


clamped in position, and using an index pin, produces ac- 
curate results. 
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Fic. 3. Toe Mituine Fixture For 
SECOND OPERATION 
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Shop and Machine Details from the White Shop 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Saw-tooth roofing of different types which 
insure excellent lighting. Storing parts in novel metal 
cans. Cylinder-boring and fixtures which 
show a tendency toward simple and easily handled tools 
rather than elaborate machines and complicated fixtures. 


methods 


os 


id 
There are many interesting details in connection with 
the shop of the White Co., Cleveland, Ohio, both as to the 
construction and equipment. The entire shop is of one 
story with saw-tooth roofing, although the style of roof has 
been varied according to different ideas and requirements. 
An idea of this may be obtained from the view shown in 


roof trusses, and each shaft bearing is provided with a 
cone-shaped drip pan, which effectually keeps surplus oil 
from dripping on the floor or down the workman’s back. 

The method of storing finished and semi-finished parts 
is shown in Fig. 4, this being in a basement storeroom. 
These are round metal cans, each marked for its own de- 
partment and provided with trunnions so as to be easily 
handled either by a crane or hoist, or readily picked up 
by a truck for transportation from one department to an- 
other. 

A CONVENIENT Me&tTHop oF Borine A CYLINDER 

One of the methods of cylinder boring in the White 
3, Where a Schumacher & Boye 





Fig. 1, which was taken across a portion of the roof. shop is shown in Fig. 
re a TA ” 


Wh he . _— - ayant 
bh vt = aN Wht auate 


yapannakill : 


a 


Fig. 1. 


It will be noted that the section at the left has double 
the number of teeth, if they may be so called, as the sec- 
tion of roofing at the right. It will that 
l'xed ventilators are used on the right-hand portion, while 
the windows themselves serve as ventilators on the portion 
having the saw-teeth more frequently spaced. 

[t will also be noticed, incidentally, that the plant is 
located in a district, where many workmen 
live in small independent or detached houses, each with 
its little plot of ground. This is an entirely different 
proposition from what is to be found near most large 


also be seen 


residence 


manufacturing plants. 

An interior view of the shop, Fig. 2, gives a very 
good general idea of the whole arrangement. It shows 
the distribution of lighting from above, and, incidentally, 
is made from one of the best photographs of a shop in- 
terior obtainable. In this portion of the shop the line- 
shaft hangers are supported directly on the cross or 





Tue Roor or THE WHITE Co.’s SHop 


lathe has been transformed into a horizontal boring ma- 
chine by the addition of a suitable fixture. In reality the 
lathe is simply used as a method of driving the four bor- 
ing bars and moving the carriage along the bed, the ac- 
curacy of the work depending for the most part upon 
the fixtures carrying and supporting the boring bars 
themselves. 

The cross-feed screw and tool carriage have been re- 
moved from the lathe and replaced by a substantial fix- 
ture, to which the cylinders are bolted from the back side. 
These being open-ended cylinders, the boring bars project 
through and are supported by the bushings shown at the 
back end of the carriage, these bushings moving forward 
with the carriage as the boring proceeds and maintaining 
elignment and rigidity on the boring bars. 

Single-point or fly cutters are used, these being shown at 
their top position on two of the bars; inserted counter- 
boring cutters may be seen near the back end. The 
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Fic. 2. 


bars are driven through a flexible connection with the 
faceplate of the lathe, and are geared together so as to 
bore four cylinders at one setting. As can be seen from 
the plug gage by the headstock, the cylinders are bored 
to a standard size, and very satisfactory results are ob- 
tained both as to accuracy and the cost of boring. The 





GENERAL LIGHTING AND MACHINE LOCATION 


cylinders are afterward finished on the grinder in the 


usual manner. 

Another lathe job, this time on a Lodge & Shipley, is 
shown in Fig. 5. This is one of the rear axles for the 
truck, and the spherical bearings for the truss or reach 
rod are being formed, as can be seen from the chips on 
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Fic. 4. Srortnac Parts In Meta Cans 


top of the cutting tool. This is an excellent example 
of the use of a cat-head, as can be seen in the steady-rest. 
‘the cat-heatl is made in two parts, which bolt together 
around the square of the axle, and, between their square- 
ended sections, present a round, true bearing for the 
steady-rest jaws, so as to support the work firmly even 
under the heavy broad-face cut shown. 


A CLutrcH MADE witHovt RIVETs 


Fig. 6 shows the interesting method used by the White 
Co. for putting the leather surface on its cone clutches. 
In order to avoid the objection of riveted clutch leathers, 
an endless leather belt of the proper size and shape is 
made up, and held in place on the clutch cone by means 
of T-headed bolts, as can be seen. The threaded portion 
goes through the leather and the rim, while the head 
draws the leather down into a recess sufficiently deep to 
keep the head entirely away from the clutch surface in 
the flywheel. 

By making the leathers of the proper length and draw- 
ing the bolts down firmly, a very substantial job, dis- 
playing considerable ingenuity on the part of the designer, 
is produced. As will be seen. the proper angle is being 
secured by the use of a compound rest, using an inserted 
tool holder for turning the leather. 

A STANDPIPE FOR CuTTinG Lupricant 

An interesting job on the vertical turret is shown in 
Fig. %, where oné of the metal wheels for the motor trucks 
is having the hub bored and the outside finished, as far 
It will also be noticed 
that a rather interesting method of securing a proper 
flow of cutting compound has been developed, cutting lub- 
ricant coming up through the standpipe A, and being di- 
rected to the desired point on the work by means of the 
long curved nozzle B. This, it will be seen, is adjustable 
for height and can also be swung to any desired position, 
so as to direct the cutting compound as nearly on the tool 


as can be done at this setting. 


point as may be necessary. 

The second standpipe is almost hidden by the first, 
but its nozzle C will be found running out from an up- 
right the other side of the one which delivers the cutting 
lubricant to the turret tools. The lower nozzle delivers 
the cutting liquid to the tools of the side head, so that 
maximum cutting speeds may be secured without injury 
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Fie. 5. Turnine Truck AXLEs WITH A CAT-HEAD 
to the tools. It is quite evident from the substantial water 
guard which surrounds the table and the whole machine 
that copious lubrication is used, particular attention evi- 
dently being paid to this feature of the work. 

Another example of boring in a lathe is seen in Fig. 8, 
where the transmission case is mounted in a substantial 
fixture, in which the boring bars obtain their motive 
power from the lathe head. Here again the accuracy de- 
pends upon the fixture more than on the lathe itself, and, 
as will be seen, a positive stop A, clamped to the ways of 
the lathe, makes it easy to secure the desired accuracy of 
location for the bearing end. 

Another view of this fixture with the boring bar re- 
moved can be seen in Fig. 9. This gives an idea of the 

















Fie. 7. VerticaL Latne Lupricant STANDPIPES 
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Fie. 13, A SimpLe Fixture ror ENGINE BAsEs 
mechanism for driving these boring bars, and also of the 
way in which the lathe carriage is equipped for handling 
work of this kind. Quite a number of lathes have been 
fixed up for this kind of work in various departments of 
the shop. 

The method of holding the four cylinders enbloc while 
they are beipg milled, both on the bottom for the engine 
base and on top for the valve cutters, can be seen in Fig. 
10. This is a very simple fixture, attached to a Beaman & 
Smith horizontal planer-type miller. The milling cut- 
ters are a little unusual in having teeth which project 
so far radially from the cutter head. These have, how- 
ever, been found to work out very satisfactorily, and have 
the advantage of allowing ample chip space for any kind 
of work. 

SeveraL MILLIne FIxtTures 


Another milling fixture, this time for the crank end of 
the connecting rod, is shown in Fig. 11. The length of 
the rod is located by having the upper, or wristpin ends, 
go over a fixed bar in the bottom of the fixture, which 
brings the upper ends to a uniform height so that they 
can easily be milled to standard length for the caps which 
are bolted on in the usual way. 

This seems to be a very substantial fixture and one 
which could probably be adapted to other classes of work 
without difficulty. Some of the finished rods are shown 
at the end of the table on the right. 

Another simple milling fixture for engine bases is 
shown in Fig. 12, the work being done on a Brown & 
Sharpe vertica! with a large face mill. The next opera- 
tion is the boring and tapping under a three-spindle 
drilling machine, as shown in Fig. 13, this also being a 
simple and easily handled jig. 

Fig. 14 shows a somewhat unusual process of lapping 
the flat surfaces of aluminum transmission cases, so as 
to insure a good fit when bolted together and do away 
with the usual gaskets. The lap is simply a large cast-iron 
plate, planed flat and charged with an abrasive which will 
take down the high spots and produce a good, even bear- 
ing all over the surface. 
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14. Lapping a TRANSMISSION CASE 


Providing for Drill Lubrication 


The illustration of the hexagon drilling jig is not in- 
tended to be complete as to details, but merely to show 
the provision made for lubrication. This is an outline 
of a small jig made for drilling the wire holes in the 
hexagon-head bolts used in automobile work, the drills 
being about 34. in. in diameter. 

The drill jig is purposely made as light as possible, 
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PROVIDING FOR Dritt LUBRICATION 





in order to facilitate handling, and the hardened steel 
bushings are made quite thin in order to relieve friction 
on the drill itself. In addition to this, the metal above 
the bushing is removed in the form of a cup-shaped 
opening, and the pipe supplying lubricant is so directed 
as to keep this continually filled. 

This has’ been found of considerable assistance in 
high-speed drilling, the drills in:this case being run at 
3150 r.p.m. The constant supply of cooling compound ° 
has been found to add materially to the life of the drill 
between grinding, and it is a feature which can be readily 
used in any place where it might be desirable to go 80. 


*% 


The Public Service Corporation of New Jersey, beginning 
on Jan. 1, established a minimum wage scale for women 
and girls in its employ of $9 a week, because investigation 
conducted by the Welfare Committee of the corporatien dis- 
closed the fact that on a weekly wage of less there could be 
no assurance that a girl or woman could be self-supporting. 
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Reversing Motors for Machine Tools 


By CHARLES 


SYNOPSIS—A comparison of direct-connected revers- 
ing motor drive with belt and pneumatic drives. Appli- 
cations of reversing motors to planers and slotters, and 
results obtained. 

3 


The most interesting motor application to machine 
tools at the present time, both from the engineering and 
production viewpoints, is the reversing motor as applied 
to planers, slotters, millers, and other machines. The 
results of this type of drive are being watched wit! the 
keenest interest both by machine-tool builders and manu- 
facturers using these or similar machines. 

The idea of supplying a reversing motor for driving 
metal planers is not new. I have seen such an applica- 
tion, which has been in operation for more than nine 
years. But in spite of the fact that these drives are man- 
ufactured by a number of the leading electrical firms, 
botlf in this country and Europe, it is only of late that 
their advantages and economy have been realized, and 
the increasing demands have warranted the expense 
necessary to perfect them for commercial purposes. 

Much has been said from time to time regarding the 
increased production and saving in power due to applying 
power direct to the machine, yet I have serious doubts if 
anything like the real importance of this direct applica- 
tion of power is realized, even, in many cases, by those 
who are advocating it. For instance, the saving of 
power is looked upon generally as a matter of how much 
can be saved of the transmission friction load. And 
though this saving sometimes amounts to 50 per cent. 
and even more, yet it is in many cases only a small part of 
the real saving, as proved by numerous tests. 


A CoMPARISON OF Five PLANER Drives 


Figs. 1 to 5 inclusive, drawn to the same scale, show 
graphically the power required to drive metal planers 
light, and the slip and power when planing with about 
normal cuts by the three methods commonly used today ; 
namely, belt, clutch and reversing motor. 

The distribution of power required and also the slip 
when driving planers through single belts is shown in 
lig. 1; Fig. 2 shows this driving through double belts; 
lig. 3, with a pneumatic clutch as ordinarily applied to 
planers; Fig. 4, with a pneumatic clutch when properly 
applied, though seldom seen in practice; and Fig. 5, with 
a reversing, direct-connected electric motor with a cutting 
range of more than two to one, and with a total speed 
range of four to one. The shaded portion of Fig. 5 is not 
line current. Comparison with magnetic clutches was 
omitted because they are not generally satisfactory for 
planer drives. 

These curves were plotted from numerous tesis made 
with graphic recording ammeters and reduced to the 
same Jength of stroke, the difference in cutting speeds 
being taken care of in the time element. A specimen 
record is shown in Fig. 6. These curves, Figs. 1 to 5, 
are representative, though there is considerable differ- 
ence in the power consumption of belt-driven planers due 
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to varying conditions, such as tightness of belt, flywheel 
effects, weight, size and speed of the reversing pulleys 
and the like. 

Generally speaking, tight belts will give high peak 
loads on reversals, will reverse faster, pull heavier cuts 
and wear out quicker than moderately tight belts. Loose 
or light belts will show excessive slipping on reversals 
and average cuts. Medium or large size reversing 
pulleys of average speed, unless extremely light, will show 
high power peaks, sluggish reversals, and will be slow in 
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FIG. 5 REVERSING, DIRECTCONNECTED MOTER DRIVE 


COMPARISON OF PowEeR REQUIREMENTS FOR FIVE 
PLANER DRIVES 


accelerating. Double belt drives will show heavy power 
on accelerating to high speed and high peaks on revers- 
ing to cut, not unlike those of the high-speed pneumatic 
clutch. 

Fig. 7 shows the areas of the curves, Figs. 1 to 5, in- 
clusive, reduced to a more convenient form to facilitate 
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comparison. Area A represents the proportion of power 
used to drive the planers without cut; B the slip in trans- 
mission when cutting (driver to driven on the machine 
only) and B+ C the power actually used for removing 
the metal under average cutting conditions. Note that 
a comparatively small amount of power in the belt drives 
is available for removing the metal. 

In Fig. 8, D shows the power consumption per unit of 
time for the belt drive of Fig. 1 and F for the reversing- 
motor drive of Fig. 5. The latter makes 43.2 per cent. 
more cuts than D. 

Fig. 9 represents graphically the amount of metal re- 
moved per unit of time comparing the belt drive, Fig. 1, 
with the reversing-motor drive, Fig. 5; F being the belt 
drive and G@ the reversing motor drive. 
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same return speed and you will gain 22 per cent. in time 
on the whole cycle. On the other hand, with 25 ft. cut- 
ting speed and increasing the return speed to 95 ft. you 
would gain only 2.4 per cent. in time on the whole cycle. 

With adjustable-speed, reversing motors, you can not 
only maintain a maximum cutting speed when cutting 
materials of varying degrees of hardness, but also main- 
tain the cutting speeds when the cut requires heavy over- 
loads. 


APPLICATION OF REVERSING Motors 


The large increase in production due to this form of 
drive on planers is now quite generally understood, but 
the application of the reversing-motor drive in its various 
forms (which are almost unlimited) is not so well known. 





LITO 
Revolutions of Motor Shaft 





4 DAOARIARSENADEBRRIBNV EC NAIOY 





ANIA III RII PILAR 








_ 20 Amperes 
TURN T K = . Paee as . neat CUTTING STROKE a Ee SP ge a EY eae 
‘% 104 poniem 4 % 3 fee? per Minute | ! -"¥ 35% Seconds, 17./ Feet perMinute, Two Too/s in Work >| : 
| Stroke 10-1". Two Tools Cutting, 18+ #’Deep, 241" Deep, &" Feed A | f 
| V/A __Full Load = 150 Amperes_| __ Full Load = oa lsoamesres 1G 
, ors NOT CUTTING a Belt Slip een. - Y 
¥ Cutting Stroke 26$ Seconds, ae 22.9 Feet per Minute ’ . Yj, 
I-Section Or LT Yyyypyy yy N YY, 
A | yy, se hed Bs Yj Dp ; LK Yy Yy Vi, Uff Yi Vx , YY 
Yj DQ TO 730-707 JAA 5 I YI yj Ye U Wy 
rf ye ELLA Liz VLL7 Lfiglldg SLIPLSTP 





BY 29-F T. 


“ 


RECORD FOR 72-IN. 


| 


SINGLE BELT DRIVE 


ria. 6. GRAPHIC 














FROM FIG.!} 


lA 
Md G< 
FROM FIG.2 DOUBLE BELT DRIVE 


la [: 


FROM FIG. 3 PNEUMATIC CLUTCH DRIVE , HIGH SPEED 


I: J 


FROM FIG. 4 PNEUMATIC CLUTCH DRIVE, SLOW SPEED 


FROM FIG.5 REVERSING MOTOR DRIVE 
AREAS OF 
Tro 5 

















A 








(COMPARISON OF CURVES OF 
Fies. 1 


. . a 
I > ie 


It will be seen from these diagrams that the saving in 
power and in the cost of belt maintenance for planers, 
large as it is, is small as compared with the real savings 
in increased production and decreased cost, due to the 
direct drive. 

Table 1, based on numerous tests reduced for compara- 
tive purposes to a 25-hp. drive and an 8-ft. stroke, shows 
some of the figures from which the above were complied. 
It will be noted that in no case were extremes used. 
Comparison in time, power, the amount of metal re- 
etc., varies with the different combinations of 
speeds, the length of stroke and the transmission. 


moved, 


ADVANTAGE OF INCREASING THE CUTTING SPEED 


The majority of planers today return at a speed ap- 
proximately three times the cut, therefore, by far the 
greatest amount of time is saved when a maximum cut- 
ting speed is maintained. As an illustration, take a cut- 
ting speed of 25 ft. and a return speed of 85 ft. In- 
crease the cutting speed to only 35 ft., maintain the 
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FROM FIG. 2 REVERSING MOTOR DRIVE 
Metrat Removep Per Unit or TIME FROM 
Figs. 1 AND 5 


It is applicable not only to planers, new and old, but to 


screw-, worm- and rack-driven slotters, keyseaters, turret 
lathes, wire- and tube-drawing machinery, and to boring 
Figure numbers......... 1 2 3 4 *5 
Drive, horsepower...... 25 25 25 25 25 
CPO, BOGE. oc ces ceecce 8 8 8 8 8 
Approximate cutting 

load, horsepower..... 25 25 24 26 31 


Peak load reverse to re- 


turn, horsepower...... 55.5 45.3 75 25 20 
Peak load reverse to 

cut, horsepower...... 25 55.0 36 15 20 
Time return stvoke, sec- 

: 32. conan Wake kites 2 7.2 7.3 7.6 6.8 5.6 
Time cutting stroke, 

a ere CE 20.0 19.5 16.0 13.4 
Time of cycle, seconds... 27.2 27.2 27.1 22.8 19.0 
Feet per minute, return 

RPS arene oes 66.6 66.6 63.2 70.5 85.7 
Feet per minute cutting 

ED 66a ln do a co ce 24.0 24.0 24.6 30. 35 


0 io 
Ratio cut to return, 1 to 2.78 2.78 2.57 2.35 2.4 
*Cutting stroke, 23 ft. to 55 ft.; return stroke, 55 ft. to 92 ft. 


TABLE 1. COMPARISON OF THE FIVE PLANER DRIVES 
SHOWN IN FIGS. 1 TO 5 
mills when machining projections which are short in 


travel of the mill, or when ma- 
projections prevent a complete 
Also, these motors are applicable to that 


comparison to the total 
chining surfaces where 
revolution. 
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Fie. 10. %2-IN. BY 22-FT. PLANER WITH BELT DRIvE 
class of reversing machinery which is now reversed 


through clutches, shifting belts, and like mechanisms, 
whose maintenance is usually high and efficiency conse- 
quently low. 

Motors for this service are of the commutating-pole 
type with a speed range usually of 250/1000 r.p.m. up to 
and including 100 hp. planer rating; also a speed range 
of 350/1200 r.p.m. in sizes up to 35 hp. planer rating. 
Other speeds and horsepower can be obtained. These 
combinations of speeds allow the motor in the majority 
of cases to be coupled directly to the machine driving 
shaft. 

Fig. 10 shows a 72-in by 22-ft. planer driven by a 35- 
hp. motor through shifting belts. This is reproduced here 
to give a comparison with Figs. 11 and 12. Of these, the 
former shows this same machine after being equipped 
with a direct-connected, reversing motor, and Fig. 11 
shows the countershaft and other parts that were removed 
to make the change. 














Parts REMOVED IN CHANGING PLANER OF 
Fie. 10 ro Reverstinc Moror Drive 


Fig. 12. 
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Fic. 11. Equrppep witH A Reversinc Moror 


FEATURES OF THE CONTROL 


Starting, stopping and reversing are accomplished with 
sparkless commutation. In order not to brake (dynam- 
ically) from high speed in one violent step, means have 
been taken in the control to accomplish this in three dis- 
tinct steps; braking down slowly from the high speeds 
and then quickening the brake action at the lower speeds 
by cutting out the brake resistance in two steps, thus 
completing the entire brake in the shortest possible time 
without undue shock. 

This feature, in addition to the quickness of the brake, 
will be recognized as a decided advantage in the main- 
tenance of the machine. Incidentally, reversing is accom 
plished without the delay incident upon the use of sluggish 
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Fia. ConTACTOR PANEL FOR REVERSING MOoTOR 


EQUIPMENT FOR PLANER 
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relays. After failure of the voltage with the master con- 
troller in the running position, upon closing the line 
breaker the motor will start in the regular way without 
additional complications in the control. This feature is 
advantageous in the event of the operator failing to re- 
turn the master switch to the off position. 

Oniting and return speeds are entirely independent of 
each other, so that it is possible to use the slowest cutting 
speed and the highest return speed, or vice versa, in any 
combination not exceeding four to one, with 35 to 70 
cutting speeds, and the same number of return speeds 
depending on the size of the equipment. Special cases, 
where overlapping speeds are required or where the en- 
tire range of motor speeds is to be used in both directions 
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carried through these same openings from either top or 
bottom, which prevents them from chafing when the 
panel is swung out. 

The field-rheostat handles are brought out through the 
cover of the inclosing cases and are plainly marked 
“Cut” and “Return.” The pointers of these handles 
traverse a blank ring which can be marked or graduated 
for cutting and return speeds in feet per minute. The 
inclosing case of the contactor panel is so arranged that 
near-by operators do not see the arcing from any of the 
contactors. 

The master switch contains only three contact fingers, 
two forward and two reverse, one finger being common 
to both directions, and three segments on the drum, all 
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for cutting, as in plate planers, can be furnished. of liberal proportions. The function of the master 
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FIG. 15 CURVES FROM 36in.x io ft, REVERSING MOTOR 
DRIVEN PLANER 


AND REVERSING MOovToR-DRIVEN 
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COMPARISON OF BELT 


switch is to close the shunt-coil circuits of the forward 
and reverse line contactors. 

In Fig. 11 the master switch is shown at the extreme 
left of the illustration. The contactor panel is inclosed 
in the iron case mounted on the planer housing. Fig. 13 
shows this contactor panel with the cover of the inclos- 
ing case swung open. The panel is mounted in the box 
proper while the field rheostats are on the inside of the 
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Fig. 16. 


The control consists of a contactor panel, master switch 
and resistance. The contactor panel is made up of eight 
contactors similar in appearance to the series contactor, 
but actuated by shunt, series or differential coils in such 
a manner as to eliminate electrical disk interlocks. An 
additional precaution is taken by using mechanical inter- 
locks to preveuc the possibility of short circuits. 


Ee rl sez — min. 


—_ Return 77 per min 











-——_-—= 





ee eared 
AR MACH ST 


REVERSING 


CURVES FROM PLANER OF Fié. 
Moror Drives 

The contactor panel and the field rheostat are in- 
closed in a cast-iron box, the cover of which is hinged, 
so that when swung open the contactors and wiring are 
readily The box itself is pivoted about lib- 
eral openings that the rear of the panel may be swung 
into view for inspection when required. The leads are 


Fig. 17%. 


accessible. 


CURVES FROM PLANER, 


BeELt DRIVEN 


COMPARISON OF TYPICAL CURVES 


Curves A, B and C, Fig. 14, show the ampere input 
of a 10-hp. motor driving a 36-in., modern-type planer, 
through shifting belts, the belts being in the best of con- 
dition. The curve A is for the return stroke of the planer 
table at a speed of 72.8 ft. per minute; B is the cutting 
stroke, without cut, at 31.9 ft. per minute; C is the same 
cycle but with a cut slightly less than 10 hp. 

The lost time on the cutting stroke, due to the belt 
slipping, is plajnly seen, the cutting speed falling off from 
31.9 ft. to 28.3 ft., or 121% per cent. The curve C’ 
shows the result when attempting to pull a cut with the 
same belt as C’, but to the value F shown in Fig. 15. The 
limit of power that the belt will transmit has been 
reached, and the belt merely slips. This slip reaches its 
maximum at the point where the machine is actually 
stalled, yet the energy input will remain approximately 
the same as the power being dissipated in heat. 

The curves D, E and F, of Fig. 15, are curves made 
on the same machine when driven by a 10-hp., 250/1000- 
r.p.m., reversing motor direct connected. No attempt 
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was made in this set of curves to duplicate the slow cut- 
ting or return speeds of the belt-driven machine, Fig. 14, 
as the comparison would have shown power differences 
only. 
The curve D is the return stroke of the planer table at 
a speed of 90 ft. per minute; # the cutting stroke at 52 
ft. per minute without cut, and F/ the same cycle but 
with a cut of approximately 13 hp. For comparison 
the speed of curve / was chosen as the most economical 
speed at which the machine could be run. The loss in 
time of the belt drive as compared with the direct- 
connected, reversing-motor drive on the whole cycle (the 
depth of cut and feed being the same in both cases) is 
62 per cent. If the return stroke of the belt drive, 72.8 
ft., had been maintained in both cases, the saving in 
time on the whole cycle would have been 50 per cent. 
Comparing the two cycles starting to cut even, the 
direct-connected, reversing-motor drive will make one 
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drive shows a saving of 44 per cent. Note the saving in 
power of the direct-connected drive as compared with 
the belt drive, even though the direct-connected drive is 
at a much higher speed on both the cut and return 
strokes. The power required to drive the planer at a 
return speed of 77 ft. per minute by the direct-connected, 
reversing-motor drive is actually less than that required 
to drive the belt planer on the cutting stroke without cut 
at a speed of only 22.9 ft. per minute. 

ATTACHING REVERSING Motors To OLD PLANERS 

In the majority of cases the driving shaft of the old 
planer will be low enough in speed on the slowest cut to 
meet a motor speed of approximately 250 r.p.m., in which 
case, only a coupling and the necessary motor founda- 
tion will be required, in order to attach the motor. If, 
however, the planer gearing is of such a ratio that the 
speed of the driving shaft, corresponding to the slowest 
cut required, is lower than the motor speed, 250 r.p.m., 
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Fie. 18. EvoLvurion or 
cut, one return and one-third of the second cut while 
the belt drive is completing one cutting stroke. 


The curves A, B and C of Fig. 16 show the ampere 


input on a 35-hp., constant-speed motor, driving the 72- 
in. by 22-ft. planer shown in Fig. 10. Here A is the 


return stroke of the planer table at a speed of 59.3 ft. per 
minute; B the cutting stroke, without cut, at 22.9 ft. per 
minute; C the same cycle, but with a cut of approxi- 
mately 25 hp., the speed having dropped from 22.9 to 17.1 
ft. Comparing the curves B and C, the lost time in the 
cutting stroke, curve C, due to belt slip is 34 per cent. 
This is about the maximum cut that the belts on this 
machine will pull without excessive slipping. 

Fig. 17 shows a curve made on the same machine as 
used for Fig. 16, but driven by a 35-hp., 250/1000-r.p.m., 
direct-connected reversing motor. (See Fig. 11.) Here 
D is the return stroke at 77 ft.; # the cutting stroke 
without cut and F cutting at 36.2 ft. 

Comparing the two drives on the basis of saving in 
time, the direct-connected, reversing, adjustable-speed 


THE ReversiInc Motor Drive APPLIED 


TO PORTABLE SLOTTERS 
it will then be necessary either to use a slower speed 
motor, which is usually expensive, or io provide an ad- 
ditional pinion and gear for the required reduction. 

When the motor is driving through a pinion an out- 
board bearing should be used. This can be taken care 
of either by a motor-shaft extension, or if a standard 
motor shaft is used, by a special pinion with extension 
for outboard bearing. Where the motor is coupled direct 
to a planer shaft which is driving through bevel or worm 
gearing, care should be taken not to throw the thrust on 
the motor bearings. One of a number of methods of 
attaching the control is shown in Fig. 11. 

OTHER APPLICATIONS 

Mention was made of the application of reversing 
motors to machines other than planers. Fig. 18 shows 
the evolution of this drive on portable slotters. The 
machine at the left is driven through belts, the adjoin- 
ing one is provided with magnetic clutches, the third 
with pneumatic clutches, and the one at the extreme right 
with a reversing, direct-connected motor. 
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The Universal Joint : =< “ = cos C cos A. 
= Bb § . 
By Eart BUCKINGHAM 9 (as Bde OSes ee ee 


The line engraving, Fig. 1, shows a universal joint + sin A cos C. 
with its several projections. The two charts and tables Simplify this equation and we get: 
give the necessary data for universal-joint problems. Tan C = tan B cos A. 
Table 1 and the chart, Fig. 3, show the relative speeds of This is the equation for the relative angular motion. 
the shaft. Table 2 and the chart, Fig. 2, show the differ- If we take the differential of this formula we get the 
ence in angular motion of the shafts. formula for the relative speeds. 

A = Angle between shafts. Angle A is constant. 

B = Angle of rotation of driving shaft. d (tan C = d) (tan B cos A). 

C= Angle of rotation of driven shaft. Sec? C d C = cos A sec* B dB. 









































» —_ — ic ¢ vay 7 7 , 4 a sg 
R = 1.= Distance from fulcrum on fork to center of se me 
war = . = cos A sec? B cos? C 
et Tee . dB sec? 
¥ 2R = vV 2 = Distance between fulerum on driving 
fork and fulcrum on driven fork. Substitute the value of C in this equation and simplify, 
i Ga 
- += and we get 
V2=v k? + a?. ss 
-» 4 dC cos A 
a=m sin A, a) ht > a 2 
. ‘ dB 1— sin? A sin? B 
m=R cos C, : 
k? = h? + (d+ f)?. This is the formula for the relative speeds. Or we may 
h? = (g — e)?*. get this last formula direct from the diagram. 
g=R cos B. V = Speed of driving shaft = 100 per cent. 
e=R sin C. v = Speed of driven shaft. 
= 
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< Angle of Rotation of Driving Shaft (Angie B) Angie of Rotation of Driving shatt (Angle B) *™™" 
Fig. 2. Fig. 3. 
Angle A y 
| Oo 10 | 20 30 40 | 50 | 60 70 ‘ie ‘80 > 89 39 | | 89-59 
i o- 0 | 0 0 0 0 a, oO” 0 0 | 86 0-14-18 
5 4-55-28 4-42-— 0 4-19-58 3-50—- 3 3-10-15 2-30-18 1-42-50 0-52-14 | §87 | O-19- 5 
; 10 9-51- 4 9-24-29 8-40-56 | 7-41-33 6-27-59 5- 2-18 3-27- 4 | 1-45-14 0- 0-10 | 88 | 0-28-39 
15 14-46-56 14- 7-58 | 13- 3-52 11-35-58 | 9-46-20-/| 7-37-0 | 5-1%10 | 2-39-50 | | s9 | 0-57-15 
20 19-43-11 | 18-52-54 | 17-29-43 15-34-47 | 13-10- 4 | 10-17-51 7- 5-46 3-37- 0 | O 0-23 89-30-| 1-54-33 
| 25 24-39-57 | 23-39-45 | 21-59-26 19-39-27 | 1641-8 | 13- 7-27 9 341 | 4-37-46 | | 9-45 | 348-50 
| 30 29-37-18 8-28-52 26-33-54 | 23-51-31 20-21-38 16- 6- 8 11-10-13 | 543-30 | 0 0-35 89-50-| 5-42-38 
m | 35 34-35-20 33-20-39 31-13-57 | 28-12-31 24-13-54 | 19-17-43 13-28- 3 6-55- 0 m | 89-55 | 11-18-36 
2 | 40 39-34— 7 38-15-20 36- 0-19 32-43-57 28-20-27- | 22-45-38 16- 0-47 | 8-17-24 | 0 0-50/ 2 | 89-50 | 45-0 - 0 
B | 45 44-33-41 43-13- 9 40-53-37 37-27-13 32-43-56 | 26-33-54 18-52-53 9-51- 4 in ) 
< | 50 49-34-— 3 18-14-12 45-54-17 42-23-39 37-27-13 30-47-23 22-10-33 | 11-41-31 | O 1-12] 2 
55 54-35-12 53-18-31 51- 2-36 | 47-34-15 42-33- 6 35-31-47 26- 1-58 | 13-55-41 
60 59-37- 7 58-26- 0 56-18-36 52-59-44 48- 4-12 | 40-53-36 30-38-33 16-44-22 | O- 1-45 
65 64-39-44 63-36-28 61-42— 0 58-40-13 54— 2-28 | 46-59-49 36-15-27 20-25-29 | | 
| 70 69-42-59 | 68-49-38 | 67-12-15 | 64-35-10 60-28-47 | 53-56-51 43-13- 9 25-30-20 | O- 2-45 | 
75 74-46-45 74- 5-5 | 72-46-14 70-43-16 67-22-16 61-48-47 51-55-24 32-56-45, 
80 79-50-56 79-22-36 78-29-30 77- 2-34 74-39-37 70-34-29 62-43-36 44-33-41° | 0- 5-40 
85 84-55-24 84-40-51 84-13-53 83-29- 5 82-14-57 80- 4-30 75-39- 4 63-15-35 | 0-11-25 | 
90 90 90 90 90 90 90 90 | 90 
Angle C Angle C 








TABLE 1. RELATIVE SPEED OF DRIVEN SHAFT—DRIVING SHAFT = 100 
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Fig. 1. UNiversat Joint AND Its PROJECTIONS 
Angle A 
Angle |——— - —— - —-— 
B 0 10 20 30 | 40 | 5O 60 | 70 80 89-59 
0 |100| 98.5 ; 93.97] 86.6 | 76.6] 64.3 | 50.0| 34.2| 17.4| 0.029 
5 |100) 98.5 | 94.1 | 86.8 | 76.8) 64.6 | 50.3 | 34.4 17.5 0.029 
10 |100| 98.6 | 94.5 | 87.3 | 77.6] 65.4 | 51.2 | 35.1 | 17.9 0.029 
15 |100) 98.7 | 94.8 | 88.1 | 78.8) 66.9 | 52.6 | 36.4 18.6 0.030 
20 |100| 98.8 | 95.3 | 89.2 | 80.5] 69.0 | 54.8 | 38.1 | 19.6 0.032 
25 |100) 99.0 | 96.0 | 90.7 | 82.7] 71.8 | 57.7 | 40.6 | 21.0 0.085 
30 |100| 99.2 | 96.8 | 92.4 | 85.7] 75.3 | 61.5 | 43.9 | 22.9 0.039 
35 |100) 99.46 97.5 | 94.9 | 88.7] 79.7 | 66.4 | 48.2 | 25.5 0.043 
40 |100| 99.72 98.7 | 96.6 | 92.4] 84.9 | 72.5 | 53.8 | 29.0 0.049 
45 |100) 99.98 99.8 | 98.97] 96.6] 91.0 | 80.0 | 61.2 | 33.7 0.058 
50 | 100/100. 22 100.9 |101.5 |101.1] 98.0 | 89.3 | 71.0 | 40.6 0.070 
55 |100/100.5 {101.9 |104.0 |105.9}106.0 |100.6 | 83.9 | 49.7 0.088 
60 |100/100.7 (103.0 |106.6 |111.0]114.8 |114.2 |101.2 | 63.7 0.116 
65 |100)100.9 (103.9 |108.9 |115.9)124.1 [130.2 [124.5 | 85.4 0.162 
70 |100/101.1 '104.8 |111.1 |120.6)133.4 |148.0 |155.2 | 120.9 0.249 
75 |100/101.3 |105.4 |113.4 |124.6/142.0 [162.7 |194.1 |219.4 0.434 
80 |100/101.4 105.9 |114.3 |127.7/149.1 |183.4 |238.1 | 292.3 0.965 
85 |100/101.5 '106.3 |115.1 |129.8)154.5 [195.5 |276.6 |462.8 3.83 
90 |100/101.6 106.4 |115.4 |130.5|155.5 (200.0 |292.3 |575.8 |3428.0 
| | | 
TABLE 2. DIFFERENCE IN ANGULAR MOTION OF SHAFTS 
v cos A 
a an sin? A sin? B 


This is the same formula as is given above. 
| This article was prepared by request by Mr. Bucking- 
ham, to cover comprehensively the design of universal 


joints. It amplifies and supersedes the article on page 
239.—Epiror. | 
The Transference of Skill* 


HAMILTON CHURCH 


By A. 


The committee is fortunate if everyone realizes what an 
extremely difficult task its members have performed. It 
is much more difficult to ascertain principles than to 
discover facts. But the establishment of correct principles 
helps forward progress as. nothing else can do. In the 
last century, the clear statement of certain principles of 


*Abridgement of 
presented to the 


industrial management, 


discussion on ; 
i of Mechanical Engineers. 
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evolution, such as the survival of the fittest, transformed 
all modern thought, and as a consequence is now trans- 
forming all modern social practice. The quest of funda- 
mental principles is of great practical importance. 

In this report, we find that the prime underlying 
principle of management engineering is the transference 
of skill. This is a very illuminative statement, and I 
venture to think of great practical value. It is put very 
tersely in the sentence: “The skill in shoemaking is now 
in the mechanical equipment of the shops.” That is a 
clear-cut picture of a change that is already complete, 
and it helps us to realize exactly what is meant by the 
transference of skill. 

It also helps us to understand why, in the engineering 
trades, there are such wide discrepancies in the amount 
of work turned out by individual operators. It is because, 
in these trades, the transférence of skill is by no means 
so complete. For one thing, the capacity and range of the 
average machine tool is very large, and to some extent 
indefinite. A considerable amount of skill is still vested 
in the worker. Still more, a remarkable amount of ignor- 
ance as to what the machine will or will not do is shared 
between the employer and the workman. 

The report shows us why this is bound to be so at 
the present stage. In the process of transferring hand 
skill to the mechanical fingers of the machine, the report 
emphasizes the fact that more attention has been devoted 
to designing it than to the problem of using it afterward. 
It has been overlooked by the masters of industry that 
most machine tools are not specific but general machines, 
and that, therefore, a continuous study of the capacity 
and use of the machine is necessary to give effect to the 
skill stored up in it. 


NEED OF A Stupy or MACHINES 


The more I think over this problem, the more I am 
convinced that the true line of progress is the exhaustive 
study of machines . their capacities and 
limitations.‘ I have held this opinion for many years, and 
the system’ of industrial accounting I have been advocat- 
ing for the past decade was, | believe, the first step made 
toward bringing forward the machine to its true place as 
a factor of production. But I must confess that until 
this principle of the transference of skill was brought 
out so clearly by this report, I did not realize exactly why 
the machine tool was frequently so surprisingly inef- 
fective under indifferent handling. 

All the mechanism of organization in the world is 
valueless beside the steadiness of production that comes 
from the establishment of good habit throughout a plant. 
I will go further, and say that the whole object and end of 
organization should be to create the right kind and degree 
of habit in every one of the persons engaged in produc- 
tion, from the president down to the shop sweeper. 

It is not enough for the workman alone to be so in- 

structed that he forms good habit. Every living link 
in the chain of production requires equally to be so trained 
that his acquired habit is harmonious with all the rest. 
The report has mentioned this aspect of the question 
where it insists that the executives and not the work- 
men are the persons most important to be reached. 
As the new ideals of management engineering appear to 
me they may be summed up in three sentences: Take 
nothing for granted. See that every effort is adapted to 
its purposes. Cultivate habit. 
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Unusual Master Plate Laying-out Tool 


By Ropertr RYALL. 


Among the many problems that try the patience and 
skill of tool and model makers, the quick and accurate 
location of holes in master plates, etc. is conspicuous. 
It has been widely discussed and various solutions, from 
the locating button to the miller with vernier attach- 
ment, have been recommended, 

But did you ever experience the feeling of uncertainty 
in these methods, when, with different verniers and 
micrometers from the ones used in setting, you or the 
inspectors would check the plate or holes and find un- 
looked-for variations ? 

In the shop where I am, employed, a master plate is 
made of cast iron or steel about one inch thick, planed 
and scraped to a good surface. Two edges are scraped 
perfectly square and steel strips, ground parallel, are 
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screwed to the edges of the plate. All dimensions for 
the centers of holes are given from the two edges of the 
plate. 

Formerly,.a disk, hardened, ground and lapped to a 
standard size and fitted with a set of siip bushings, was 


set the required distance from both edges of the plate ~ 


by means of micrometers or verniers, and then clamped. 
The hole was next roughed out by drilling, then finished 
by boring and reaming through the slip bushing which 
had been placed in the disk te reduce it to the proper size. 
This system worked fairly well but it was very slow and 
much care had to be taken in setting the disk, and to 
avoid springing the plate when clamping. 

A short time ago the company purchased a set of 
Johansson gages which brought to light unlooked-for in- 
accuracies. After a model, master plate, or the like, is 
finished, it passes to an inspector and is checked, all errors 
being written in ten thousandths of an inch on the draw- 
ing and then submitted to the head of the department to 
pass on. 


Locatinc Hoes 


The engraving shows a system of locating holes which 
seems to be the solution of the problem, as it is quick, 
accurate and requires little skill. The master plate is 
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squared up and strips screwed on two ends to be used as: 
points to measure from, also to serve as stops when the 
holes are transferred from the plate to a jig or other 
work. The plate is then laid on the large cast-iron plate 
which has been placed on the drill-press table and trued 
up with the spindle by means of a tram. 

The locating disk, which is made of Swedish iron, 
has a recess in the base containing a magnetizing coil 
and connected by means of a lamp cord to a 220-volt, 
direct-current lamp socket. The hole shown with a plug 
inserted is bushed with a hardened, ground and lapped 
bushing, which is pressed in tightly. This receives slip 
bushings from ;% in. down. The slip bushings are 
long enough to reach the plate and thus support the 
drill, reamer or boring bar. They are also used for the 
same purpose as the plug, that is, as a measuring point. 

The object of placing this hole so far from the center 
of the disk, as slfown, is, first, to prevent magnetizing 
the drills, reamers and boring tools, which result if the 
large hole in the center is used. Second, the hole in 
this position makes it convenient to locate a hole close to 
the strips or on the extreme edge of the master plate. 

After the master plate has been placed on the drill table, 
Johansson blocks of the required length, less half the 
plug or slip bushing, are placed as shown, and the plug or 
slip bushing pressed firmly against them. The current 
is then turned on at the lamp socket, which clamps the 
disk firmly in position. The conventional methods for 
drilling, boring and finishing the hole are then carried 
out. 

Some nice features of this system are that the disk can 
be removed and replaced in exactly the same position 
in almost less time than it takes to tell. No extra holes 
have to be drilled in the master plate for clamps, ete. 
There is not the springing of the plate that would be 
likely to occur under most other systems, and the un- 
certainty of measuring with verniers is overcome. This 
disk is about three inches in diameter, but can be made 
to suit any requirement. 


o 
oe 
Re-Use of Oil 
An important phase in oil and manufacturing economy, 
when the character of machinery renders possible the nec- 


essary equipment, is the re-use of oil. To re-use oil it must 
have all impurities that will cause damage re- 
the re-use will result in actual loss. In many 
plants the oil used is caught and again used on rough 
work, where the impurities will do no appreciable damage. 

In modern practice the so called “sufficient” lubrication is 
no longer considered adequate; flooded journals are demanded 
and the highest economy requires the re-use of oil. No 
half-way provision is tenable, and if oil is to be re-used, 
there is no object whatever in restricting its use. 

Oil losses are due to destructive distillation at the jour- 
nal. A greater quantity of oil produces less friction; there- 
fore less heat arfl less distillation loss. The friction losses 
are governed to a very large extent by the quantity fed. 
The re-use of oil has been successful on automobiles, and 
there is no reason why the method should not pe used on 
heavier machinery.—“Railway and Locomotive Engineering.” 
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Australia has many valuable hardwoods and among them 


one of the most remarkable is yate. It has been found that 
this is the strongest timber known. Its average tensile 
strength is 24,000 lb. to the square inch, equaling that of 


good cast iron. Many specimens are much stronger, and one 
was tested up to 17% tons to the square inch, which is equal 
to the tensile strength of wrought iron. The tree grows to a 
maximum height of 100 ft., and has sometimes a diameter of 
or even 3 feet. 


2% 
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Concave Turning onthe Boring Mill 


The halftone shows a fixture which we attached to our 
52-in. Gisholt mill for boring nozzle tips. In addition 
to being bored to a fixed,diameter, they are bored con- 
cave from the diameter of the hole at the inlet of the 
tip to the outlet; this radius conforming exactly to the 
radius of the nozzle pin. 











Concave TURNING ON THE BorING MILL 


The screw for operating the right head longitudinally 
has been removed. The ram of this head is connected 
to the ram of the left head by a fixture in which there 
is a link; the distance between the link centers corre- 
sponds to the radius to which the nozzle tip is to be 
bored. 

The left head, after pulling the right head into its 
position near the center of the machine, is clamped to 
the rail, so as to prevent any motion sidewise. The 
down feed is thrown in on the right head, the tool of 
course first being set at the point of curve in the bore, 
when the link is absolutely horizontal. As the ram 
feeds down the link swings about the pivot in the fix- 
ture, pulling the head toward the center of the machine, 
this causing the tool to make a true arc. 

C. L. Scorr, Gen. Supt. 
Harrisburg Mfg. & Boiler Co. 
Harrisburg, Penn. 
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Turning in the Horizontal Boring 
Mill 
The main shaft of a Corliss engine, and a steel bushing 
32 in. long, 14 in. bore, were sent in from a near-by 
rolling mill. The bushing was to be bored for a shrink 
fit on the shaft, and then to be turned to an 18-in. out- 
side diameter. 


The swing of the crank arm was 38 in., and the largest 
lathe was only about 36 in. 


It was, therefore, proposed 
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PRACTICAL MEN 


that it be turned in the horizontal boring, milling and 
drilling machine, in preference to raising up the lathe. 

Two large were mounted on parallel 
blocks, and the shaft was dropped in place with the crank- 
pin bolted against the faceplate of the mill. Weights were 
added to counterbalance the crank arm, and the bushing 
was easily turned to size, using a crossrail from a planer, 
which was clamped alongside of the shaft, and feeding 
the tool by hand. 


steac ly-rest s 


G. Myers. 
Newark, N. J. 
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Simple Method of Locating for a 
Large Drill Jig 


The following is a description of a jig for drilling and 
tapping a_ two-cycle motor frame, Fig. 1. The 
holes A, the front flange holes B and the cylinder holes ¢ 
lines. The jig, 


oil 


are in the same horizontal and vertical 
lig. 2, is a cast-iron box, capable of five drilling positions 
and is cored out as much as possible to lighten it. Each 
side of this box has four finished legs. The pins A are 
for lifting and handling the jig in the crane. 
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Fig. 1. THe Castine THe J1G IN OPERATION 


Fig, 2. 


After the casting is planed or milled, the holes A, B 
and C, Fig. 1, are bored in a horizontal boring machine. 
The jig has four tapered holes, the center lines of which 
correspond to the center lines of the engine frame. 

The casting is located in the jig by means of the four 
tapered disks, B, C, D and EF, Fig. 2. The disks are kept 
together by long bolts, one of which is provided with an 
eye to let the other through at right angles to it. The 
disks are located by means of dowels in the jig, and U- 
washers are provided so that the parts can be removed 
quickly. 

A. P. M. Witktna. 

Toledo, Ohio. 


os 
oe 


Gluing Paper to Grinder Disk 


I have had trouble in keeping the sandpaper smooth and 
tight round the outside of our 24-in. steel disk grinder. 
After using two different liquids and several cans of sili- 
cate of soda without satisfactory results, I dropped into 
another shop and asked their way of doing it, and after 
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trying it myself I have had no more trouble. It is as 
follows: 

Wet the sandpaper disk all over the back so that it will 
swell. Warm the steel disk round the outside (I held a 
stick against each side of it when in motion and heated it 
in this way, as it was difficult to remove the disk from the 
machine) and while warm apply a good coat of yellow 
shellac all round the outside, about 2 in. wide (do not 
cover the whole surface) ; then take the sandpaper, which 
by this time should be limp and soft and spread it evenly 
over the disk. Clamp on a wooden ring to hold it tightly 
against the shellacked part of tlie disk until its dries, 
which will be in from two to four hours, according to the 
atmosphere. 

To remove the sandpaper when worn smooth, tear off all 
the center part and use a round-point turning tool to clean 
off the shellac and paper round the outside. By following 
this method the paper is always tight and smooth, no 
matter what the weather is like, because it has been 
shrunk on, and the outer edge does not loosen since shellac 
is not affected by dampness. 

J. A. McEwan. 


Drawing Board for Patent Office 
Drawings 


The board shown is made of pattern pine, 14x20 in., 
and has a hard-wood strip ¢ in. thick and 1 in. wide 
attached to the face of the four sides, reducing the in- 
closed surface to 12x18 in. Lines are cut on the faces 
of these strips to show the exact dimensions of the fin- 
ished drawing, 10x15 inches. 
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Drawina Boarpd ror Patent OFFICE DRAWINGS 
The base is fitted with rubber-covered tacks to prevent 
the board from slipping when placed on the regular draw- 
ing table, and the extra inclosed length provides a space 
where a sheet of drawing paper can be attached by 
thumb-tacks to be used as a cover for the patent-office 


drawing when it is not being worked upon. 


C. F. Scripner. 
Hartford, Conn. 
A Special Gear Cutter Grinding 
Attachment 


This gear-cutter grinding attachment was built to 
work on a special plain milling-cutter grinder. The 
plain milling-cutter grinder is built with two arbors, 
one of which is considerably below the center of the 
wheel and supports the extension arms which grip the 
cutter arbor. 

The cutter arbor, or the arbor on which the cutter 
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slides while being ground, can be raised or lowered to 
any desired position by means of the adjusting device 
on the lower arbor. When the gear-cutter grinding 
attachment is used the cutter arbor is pushed to one 
side and the attachment is clamped on the lower arbor of 
the machine. 

In the line engraving, A shows the extension arm 
which clamps on the arbor and supports the gear-cutter 
table B. In the table is fitted a stud C, and on this 
stud is a bushing D, provided with a flange at the lower 
end to give it more bearing surface on the table and 
serve as a seat for the ratchet ring £. 
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GEAR-CUTTER GRINDING ATTACHMENT 


The number of teeth in the ratchet rings corresponds 
to the number of teeth in the gear cutters, and in this 
case they consist of 9, 10, 11, 12, 13 and 14 teeth. 

The gear cutters are made with two different sized 
holes. When the cutter with the smallest hole is to be 
ground, it is placed on the bushing D, and when the 
largest cutter is to be ground the bushing F is inserted. 
When the cutter is placed on the bushing D it is seated 
on the top of the ratchet ring HZ and drawn down tight 
against the flange on the lower end of the pin®D by 
means of the nut G@, which is provided with pin holes 
for a spanner wrench. 

While the nut @ is being tightened, the bushing D 
may be held from turning by drawing down the nut on 
the stud C, and when this nut is released, the bushing 
D, the ratchet ring F and the cutter H will revolve on 
the stud (, ‘ 

At / is shown a spring-wound pin, which acts as a 
pawl in the ratchet ring 2. The cutter is revolved tooth 
by tooth in the ratchet ring, and the emery wheel is run 
across the face of the cutter teeth. In this manner the 
cutters are all ground true. 

F. F. Wourr. 

Coatesville, Penn. 

33 
Surface Gage with Two Scribers 

In working on the layout table I frequently have to 
scribe two lines on a lot of pieces of work. Getting tired 
of borrowing the extra surface gage required, I bought 
an extra scriber and clamp for the gage I had. 

By using both scribers on the surface gage, I have 
two gages at a small additional cost, “and, of course, 
one gage is easier to handle than two for rapid work: 
And again, by using both scribers on the extension post, 
I have a good pair of beam trammels. 

: H. W. Avutr 
Portsmouth. Ohio. 
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DISCUSSION OF PREVIOUS QUESTION 





Punch and Die for Burner Tube 


The article, Vol. 37, page 615, under this. title, 
to me not to show quite the best method of doing this par- 
ticular job. The job could have been done in two blows if 
it had been subpressed. 

The die should have been drilled the proper size, and the 
next size larger drill should have been put in from the 
back, or under side, to a depth of 0.275 in., leaving a hole 0.1 
in. long to be reamed with a taper reamer. The punches 
should have been of drill rod, being more readily renewable 
than those shown; the holes in the die need to be réamed, for 
steel, 0.0075 in. larger than the punches. ~ The stripper should 
be drilled so that the punches would be a sliding fit in 
it and would thus be supported right close to the work; also 
the stripper should be so thick and the stroke so short 
that the punches would never leave the stripper. 

With a die made this way, the work, if properly in- 
dexed, need only be put on the die once. Indexing may be 
effected by clamping an attachment to the free end of the 
tube; 
assists in 


seems 


this brings up against two stops, as shown, and also 
putting in 


and taking the work from the tools. 


Should the Workman Provide 
His Own Tools? 


Quite recently I put this* question to various individuals 


One manufacturer replied, 
afterward, “and I don't 
stop ‘em either.” I soon found that 
respect for those of his men who 
those with scanty kits, and 
tool stores. 

what it saved in capital 
had a good kit of tools 
but also their cost, a 
of the tools provided 


positions. 
and added 


in widely differing 
“You can't stop ‘em,” 
know that I want to 
he had a much greater 
possessed good kits than for 
who had constant recourse to the 

This attitude resulted not from 
outlay, but because the men who 
not only knew their and care, 
knowledge that induced a better care 
by the firm. 

Another manufacturer 
tools and had found that 
too, merely used them 
their own. 

More than 
of every man 


use 


assured me that he had provided 
many men, and many apprentices 
until they could provide some of 


in favor 
way 


himself as 
something by 


foreman expressed 
himself with 


one 
providing 
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PUNCH AND Dis ror Burner ‘TUBE 


Inspection of the tools will show that the subpress method 
could be employed here quite successfully. The cost of mak- 
ing would be less, the cost of setting would be almost elimi- 
nated, the results would be better, and the press would need 
to strike only half the blows. Also should the die give out 
at any time a new one could be furnished at a low cost 
as it could be drilled, using the stripper as a jig plate, thus 
saving the cost of laying out. 

The tools shown here are practically self-explanatory, 
needing little more than the designation of the various parts. 
At A is the bolster; B is the main punch holder. Both these 
may be of gray iron; C is the stripper, of mild steel; D is the 
die; E is the punch holder proper, of tool steei; and F is the 
tool-steel pad to take the impact of the piercing. . The other 
parts are evident. 

In operation the clamp is secured on the tube, which is 
then inserted in the tools with the clamp handle resting upon 
one of the pins inserted in the front end of the bolster; the 
press is tripped and one series of holes is pierced. With- 
out withdrawing the tube the clamp is turned over to rest 
on the opposite pin, another blow is struck, and the sec- 
ond series of holes is now pierced. When the tube is with- 
drawn from the tools the piercings will fall through the 
bolster. No trouble with the piercings will occur if the 
method here described of making the die has been followed. 
It is evident that with a little more trouble several series 
of holes’ can be pierced in the tube if desired. 

Birmingham, England. G. W. SMITH. 

{There is another method. The central support for the 
tube is drilled and reamed (or lapped) the same size as the 
punches, The bottom part of the die also has holes the same 
size as the punches. As the punches descend the top holes 


are perforated. The scrap is pushed ahead of the punch and, 
acting as a punch, pierces the other side.—Editor]. 


of a kit; others thought that the firm should provide a 
kit for the apprentices, to be paid for partly in service and 
partly in cash. Another foreman thought that the perma- 


nent provision of a proper outfit of tools for each individual 
lessened his sense of responsibility. He also asserted that 
men who seldom provided anything themselves in this way 
were distinctly inferior as workmen. Practically all the 
foremen agreed that the possession, or otherwise, of a kit 
of tools was some indication of the owner's merits, or 
demerits, as a workman. 


Opinions of Workmen 


The replies from the men themselves were various, as 
might have been expected. Some there were who ob- 
jected to buying anything themselves, considering it a tax 
upon their pocket and a present to the firm, although 
they had no objection to a kit of tools if they could make 
it, or if it were provided them. 

Some men emphatically asserted that 
vide something, and pointed with pride to 
some instances vacant places were pointed out in the tool 
chest to be filled at a later date. These men I found, 
usually, were somewhat superior, and invariably had a 
better class of work in hand. 

My own conclusions are these: 
only be encouraged, but should be 
quirement of tools, the assistance given to be 
merit as a workman, combined with length of service 
ability. 

I think 


men should pro- 
their kits. In 


That men should not 
assisted in the ac- 
based upon 
and 
it might prove a profitable investment if the 
employers were to consider the whole question as one 
of capital invested, and apportion to each individual pe- 
riodical sums to be expended in the provision of tools, 
such tools to become the property of the individual at 
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the expiration of a period in which the amount expended 
had been returned to the firm in work upon its product. 
After this period, the employer would have the free 


use of the tools, so long as the individual user remained 
in his employ, and only upon the advent of new men 
would he need to buy more tools. Such a system, I feel 
sure, would lead to better service, greater respect  be- 
tween employer and employee. Ability would be fostered, 
and the care bestowed upon small tools would be 


gradually extended to the plant, and, incidentally, the plant 
would become more productive. 


The Employer Should Not Provide All Tools 


With regard to the employer eventually providing all the 


tools required, I believe thatethis would be nothing short 
of a calamity both from the employers’ and employees’ 
point of view. When the selection of small tools is in 


fewer hands, as it would be in this case, we would have 
some employers condemning the purchase of certain tools 
as needless refinements, while others would regard the same 
tools as being, in their shops at least, absoiute necessities. 
Therefore, a man brought up in the latter kind of shop 
would be unable to make good in the former shop, simply 
from lack of tools to work with, although he might possess 
first-class credentials from his late shop. 

On the other hand, if a man accustomed to working with 
few tvols and those not of the best, went to work in a 
shop where the best tools were to be found in profusion, 
he would be hopelessly left by his shopmates. From this it 
is easy to see that many really good men would be fired be- 
fure they could adapt themselves to the altered conditions; 
whereas when a man has his own kit he can start right 
off and make good in short time, because he knows his tools, 
and, figuratively speaking, they know him. 

Birmingham, England. Ss. W. GOSS. 
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Group and Individual Drive 


J was much interested in the article on this subject by 
A. G. Popcke, appearing in Vol. 37, page 1009. 

Some of the results seem a little doubtful to me. Al- 
lowing that the friction lost in the jackshaft when under 
full load was 75.5 hp., it does not necessarily follow that 
he would save this amount by installing six motors. He 
would have to figure loss in his motor and in his line, and 
also in his generator Taking this, and the added over- 
head due to the higher cost of his six motors, wiring and 
generator, it would appear doubtful just where he would 
make his saving. It would be interesting to have known 
what indicated horsepower was necessary to drive the shop 
after the six motors were installed. 

In the comparison of the cost of installation of individual 
drive, as compared with mechanical drive, it would seem as 
though the individual motors were taken very small to drive 
lathes, millers, radial drills and boring bars. I am afraid 
some of them might stall when using a good brand of high- 
speed steel at an economical speed and cut. 

If the machines on which the motors are installed were 
ordinarily driven by countershafts, it would be necessary 
to have some speed-changing device or a variable-speed 
motor. This would add to the cost. 

In the analysis of a shop already equipped with shaft- 
ing, Mr. Popcke states that the return of 17 per cent. on the 
investment would warrant the changing over to individual 
drive. Seventeen per cent. is not such a great return on 
the investment as would at first appear. We should allow 
at least 5 per cent. for interest on the investment, which 
must be paid to the party lending the money. Insurance, 
taxes and other small charges will take another 3 per cent. 
and leave us only 9 per cent. to cover depreciation and re- 
pairs. I believe these figures are a fair average of what is 
generally taken and would show that 17 per cent. on the net 
outlay is not such a gold mine after all. 


Light ws. Heavy Shafting 


In the comparison of mechanical and group drives, Mr. 
Popcke states that the lighter shafting is more easily kept 
in alignment and the maintenance cost is less. I do not agree 
with this at all. The diameter of the shafting would gen- 
erally not be much larger for mechanical than group drive, 
because, although driving a larger number of machines 
would throw a larger torsional strain on the shafting, it is 
generally amply strong in this direction, and bending is what 
causes the trouble. The bending due to weight and belt pull 
would be practically the same with either drive. 

It may be true that it is easier to line up light shaft- 
ing than heavy, but it will also get out of line very much 


quicker. Undersized shafting is a mistake in any type of 
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drive, as the saving in friction will be more than balanced 
by the increased friction due to bending. 

I strongly favor group Grive, chiefly because of its flex- 
ibility.” Individual drive is all right theoretically, if the 
shop can stand the investment, but interest on the latter 
must be paid in dull times, whether the machines are run- 
ning or not. This whole question cannot be settled in a 
general case, but each individual shop must be considered 
with regard to its individual conditions. 


Costs Vary in Different Kinds of Shops 


A shop in which all the machines run regularly, day in 
and day out, and which is located so that a mechanical 
drive can be readily installed, will find that electric drive 
would have a hard time showing interest on its added in- 
vestment. A shop in which the buildings are many, and some 
distance from the power house, can consider nothing else 
but electric drive. 

In a shop which has a large area and volume, compared 
to the power used, the advantages of electrical drive will 
be still less, for during the cold months of the year the 
steam saved in the engine would have to be turned into 
the heating mains. A good condensing engine will come 
pretty near cutting the coal bill in half when compared with 
the noncondensing type; but even this is not a paying in- 
vestment where much heating is required. 

I recently acted in a consulting capacity in the over- 
hauling of a mechanically driven shop. During the winter 
load all the exhaust steam and some live steam was used 
for heating. The cost of the entire six months’ summer 
load, provided we could have saved it all, would have paid 
only about 12 per cent. on the investment required to in- 
stall motors for group drive. This was an actual case, and 
several different parties figured on the motors required. Of 
eourse, had it been a new shop where the present drive 
would also have had to be purchased, the case would have 
been different. 


Milwaukee, Wis. JOHN BAILEY. 
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What Causes the Blowpipe to 
Backfire? 


I read the interesting contribution “Oxyacetylene Welding 
and Cutting,” by Mr. Plumley, in Vol. 37, page 619, and being 
deeply interested in this subject, I submit the following, in 
the hope that Mr. Plumley or some other reader will come 
forth with a suggestion. 

I have an oxyacetylene-welding outfit which is very suc: 
cessful in welding thin plates. The blowpipe, however, con- 
stantly backfires. This is not only trying to the operator, 
but starts the whole shop looking around for “the man with . 
a motor cycle,” as one of the men expressed it. 

As I was, to the best of my abil'ty, carrying out the in- 
structions of the firm that supplied the outfit, I took the 
matter up with it and the manager paid me a visit. After 
he had carefully impressed upon me that he had never 
heard of such a thing before, I got the plant in operation 
without any trouble—also the backfiring. 

The manager made a careful inspection and decided that 


it would be all right if the blowpipe were cleaned. This 
was done and another start made, with the same result. 
“The cleaning out has probably enlarged the bore,” said 


the manager, and “if you don’t mind I will take it back to 
the works and I'll guarantee that you will have no further 
trouble.” I gladly assented, as I am delighted with the 
process, and would like to get rid of this nerve-trying 
trouble if at all possible. 

A few days later the blowpipe was returned with a let- 
ter explaining that the firm’s expert had tried every means 
possible to make it backfire, but without success, and hop- 
ing that we Would have no further trouble. Strange to 
say, it required only some three seconds and no effort on 
my part to start the backfiring. 

Since then we have operated as best we can. Some- 
times we go along all right for hours; sometimes the blow- 
pipe will backfire half a dozen times in as many minutes. 
But probably the worst part of the business is the constant 
dread on the part of the operator that something is going 
wrong and his job will be spoiled. 


Belfast, Ireland. E. JOHNSTON. 


[We have cured somewhat similar cases of backfiring by 
inserting plugs, made up of a number of thicknesses of gauze, 
in the tubes. The gauze can also be rolled into a loosely 
wound cylinder, say, one to three inches long and inserted.— 
Editor]. 
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Publicity vs. Secretiveness 


Your editorial in Vol. 37, page 999, on the advantages of 
the free communication of ideas, voices an important need 
in all industry. Progress is, in fact, in direct proportion to 
the number and quality of minds focussed on any problem. 
It is much more likely to result from discussions in which 
a whole industry partakes than from those confined within 
the four walls of one factory, and perhaps to three or four 
persons within those walls. The great trouble with secretive- 
ness is that the secret is apt to get out of date before its 
admiring owner is aware of that fact. 

But in the case of the automobile industry referred to 
in your editorial, very much more than mere technical pro- 
gress has resulted from the free interchange of ideas. The 
moral of the tale lies in the fact that the individual man- 
ufacturer has gained in pocket by abandoning the poliey 
of secrecy in favor of that of a general exchange of ideas. 

It is this gain of the individual manufacturer that is 
the important point, because, after all, “the good of the in- 
dustry” is only a secondary consideration. No one is in 
business for the good of an industry, but for his own per- 
sonal profit. ‘The important fact to observe, therefore, is the 
way in which personal profit has been increased. 

People did not always buy automobiles with a light heart. 
To begin with, they were not only very dear, but extremely 
likely to break down. Today they have attained a high 
average of cheapness and reliability. The automobile has 
in fact got “a good name’’—irrespective, to a large extent, 
of make or type. It is no longer considered a somewhat 
luxurious and certainly risky investment. It has taken its 
place as one of the standard conveniences of life. 


An Open Policy Inspires Public Confidence 


Now the point to observe is that if the policy of trade 
secretiveness and jealously had been rigorously carried out 
by the automobile manufacturers as a class, this hold on 
the public would never have been attained. There would 
probably have been many fewer makers, but that would 
not have made the remainder any busier. On the contrary, 
if only a few firms existed in the trade, and if each of those 
jealously guarded every trifling advance as a trade secret, 
the automobile today would be a comparatively unsalable 
product, and its status that of a luxury. Who would have 
benefited by this state of affairs? Certainly not the pioneer 
firms, whose plants would remain small and unimportant and 
their business, as producers of a mere luxury, a precarious 
one. 

By their policy of an open and communicative attitude, 
the makers of automobiles have been enabled to give greater 
uniformity to the character and quality of the product of the 
entire load. They have been able to overcome prejudice, and, 
by cheapening production, widen the area from which pos- 
sible customers come. 

They have, in short, given the trade a “good name” in 
the eyes of the world, and this has meant automatic in- 
crease of sales, larger plants, more workmen and bigger 
dividends. By their ten cents’ worth of coéperation, they 
have probably secured thirty cents’ worth of easier and 
more profitable business. A “dog-in-the-manger” policy 
would not have given them this—not any one of them. 

It seems to me that the American machine-tool maker 
stands in pretty much the same position as the automobile 
manufacturer. The American machine tool has a good name 
ail over the world, chiefly, I believe, because the American 
maker, compared with the makers of other countries, has 
been open and communicative. By this policy he has raised 
the average value of the whole trade. It is better to be 
engaged in a trade of which the products have a high aver- 
age value, owing to their good name, than in one in which 
the prospective customer is always doubtful, because no two 
firms’ products are alike in reliability or value. 

No one can corner the prosperity of a whole industry, at 
any rate not an industry in which high intelligence is one 
of the components of the product. If he could or did, that 
industry would begin to decay at once. A broad, healthy 
basis, a high average of reliability and economic value 
throughout the trade, are the most valuable commercial as- 
sets of each and every one of the firms engaged in it. To 
keep this up, the open door for ideas is the best means. 

New York, N. Y. A. HAMILTON CHURCH. 
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Does Reading Technical Paper Pay? 


After reading in Vol. 37, page 782, J. F.. Winchester’s let- 
ter on the above subject, let me answer that such reading 
does pay. How it does, and to what extent, are matters to 


be determined. 
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No mechanic, foreman, superintendent, draftsman or man- 
ager, can afford to ignore the wealth of information placed 
at his disposal by the technical press of today. Few me- 
chanics are really satisfied with their present compensation. 
There are fewer still who take any steps to render their 
services more valuable. Too often, they put the cart be- 
fore the horse and complacently await an opportunity to pre- 
sent itself, instead of cultivating themselves for some- 
thing better. 

Frequently an individual is termed “lucky” upon his pro- 
motion, whereas his promotion is simply the natural sequence 
of an appreciation of opportunities equally open to all of his 
shopmates. 

A self-satisfied man has no need for the technical paper; 
to the real live workman, however, it is indispensable, be- 
cause he knows no set standard. He is out to beat the best, 
and as the technical paper tells him of progress in his own, 
in allied and in remoter spheres, it presents to him the 
crystallized thought of many master minds; the achievements 
of an infinite number of other eager workmen; it is to him 
the most uptodate textbook available; and it will always 
provide him with so much food for thought, that his brain, 
if it does not wear out, most certainly will never grow rusty. 
Success and rust have not much affinity. 


Reading Not Enough 


The mere reading of a technical paper is not of itself 
sufficient. Many articles need to be read, re-read and studied, 
so that the reader, or student, may see for himself that the 
results claimed or obtained, are such as might be reasonably 
expected from the arguments. 

Many times have we seen, in the columns of the “Ameri- 
can Machinist,” articles, particularly those of a practical 
nature which, as succeeding. issues show, have been con- 
siderably improved upon, owing to their presentations to 
other minds. In fact, it would seem impossible for one 
mind to see all sides of any given subject, so that in ef- 
fect we have through the technical press the teacher being 
taught, and incidentally, the general reader being taught 
to get the desired result by the simplest means. 

With the specialization of labor as we know it today, the 
technical paper is more of a necessity than ever. Men can 
only become proficient in certain processes, and expert only 
in a limited sense. Conditions are such that the time spent 
in finding out how to do certain things, or in ascertaining the 
principles underlying certain operations, must be cut down 
to the minimum, and as a natural consequence, at a time 
when men of wide experience and broad views are needed 
more than ever, they are becoming fewer. 

Here we have the justification of the technical paper, in- 
asmuch as it not only shows what others are doing out- 
side, but also, in principle at any rate, what the man on the 
other side of the shop is doing. 

To the manufacturer it presents the newest ideas, the 
latest principles, which are apt, in the stress of business, to 
be overlooked; to the superintendent, it offers a record of 
progress to be assimilated, and, as occasion offers, implanted, 
or grafted, onto his own system, thus increasing the capa- 
city of his force, and gaining prestige for himself; to the 
man in the ranks, it offers, if he will but avail himself of it, 
one of the readiest means of self-improvement and promo- 
tion that can be imagined, because to secure promotion a 
man must of necessity give evidence of a wider knowledge of 
things than is indicated by the satisfactory performance of 
his own particular duty. 

Many men owe their promotion to the fact that a con- 
versation with the chief has shown them to be possessed of 
greater knowledge than their occupations at the time would 

It is here that too many mechanics make the mistake of 
ofttimes discontinuing the reading of a technical paper be- 
cause they seem to think there is not sufficient information 
published covering their particular branch of the trade. 


Technical Papers Stimulate Thought 


Those who expect to turn to the technical press and find 
at every step just exactly what they are in search of, down 
to the last decimal dimension, it may be, or the last shred of 
thought, will be, as no doubt they should be, always dis- 
appointed, for the very reason that, although the paper 
presents the results of so much thought upon the part of 
others, its real object is not to eliminate thought, but to 
stimulate it. Its real object is to place its readers upon a 
more progressive footing, to give them a better chance in the 
industrial handicap, enabling them to attain success either 
sooner than they otherwise would, or to attain it with less 
effort. 


Birmingham, England. G. W. SMITH. 
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Testing Motorcycle Fork Springs 


In the “American Machinist,” Vol. 37, page 1007, I find 
an article by William G. Snow on “The Testing of Motorcycie 
Springs.” While the article in question was very instructive 
as a report of experiments performed, I wish to take excep- 
tion to the statement by the author reading thus: “As break- 
age of one of these springs was apt to result in serious in- 
jury to the rider, the greatest possible durability was a prime 
requisite.” 

I have been riding a motorcycle of this type for several 
years, and have had this breakage occur at least three times, 
in exactly the spot indicated in your engraving but it has 
never resulted seriously, nor can it do so, for the reason 
that the spring comes to rest on the rubber buffers pro- 
vided on the fork, and the only effect on the sides was a 
slightly less flexible spring action on the fork with the 
broken spring. 

Mr. Snow is evidently a mechanic, but not a motorcycle 
rider. He, therefore, falls into the common and pardonable 
habit of regarding the motorcycle as a dangerously con- 
structed machine, which our daily newspapers seem to be 
unable to avoid, to judge from numerous editorials on the 
subject. 

The modern motorcycle is built as carefully as most au- 
tomobiles, and better than some, for the reason that any 
unsightly piece is always visible and is not covered by a 
hood or the body of the vehicle. 


Grand Rapids, Mich. R. K. MERRILL. 


o 
rd 


Air Jet for Cleaning Fixtures 


In Vol. 37, page 820, Earle Buckingham deals with a sup- 
ject to which more attention could profitably be given. The 
difficulty of quickly and efficiently cleaning fixtures. of. the 
cuttings led me some two or three years ago to adopt air 
under a low pressure for this purpose, reference to which 
was made at the time in the “American Machinist.” The 
trouble when using brushes for cleaning is that the cuttings 
cling to the fibers or bristles and are deposited again on the 
fixture at the next stroke of the brush. This is more notice- 
able when brass is machined. 

There are, however, slight disadvantages in the use of the 
air jet. The cuttings are blown into every crevice of the 
machine and its surroundings, and (if a cutting solution is 
in use) remain splashed all about. Furthermore, in the case 
of brass, there is a loss of value in the cuttings as they are 
blown into the gangways and trodden about. These disad- 
vantages, however, are negligible when compared to the 
quickness with which the fixtures can be cleaned, while a 
careful operator can reduce them to a considerable extent. 

Regarding the proposal to connect the air supply to the 
fixtures in such a manner that the supply is controlled by the 
clamp, I am of the opinion that Mr. Buckingham is attempt- 
ing to carry the scheme too far. While no doubt it would 
be possible and even advisable in isolated cases, there would 
be several objections to its general adoption. 

In the first place, there are few fixtures that have only 
one locating spot, which means that pipes carrying the air 
blast would have to be run, and directed against each spot. 
Then again, in a fixture where the work is clamped up be- 
tween jaws, the fixed jaw is generally used to locate from 
and would consequently have to be kept clear of cuttings, 
necessitating a series of pipes the length of the jaws. 

All this, of course, complicates the fixture and adds con- 
siderably to its cost, while the pipes would no doubt form 
obstacles in the way of the work being inserted. Objection 
may also be registered against the air blast being on during 
the whole of the time the clamp is open; as, ignoring the 
slight loss of power, it would not find favor with the op- 
erator, particularly, as is often the case, when the time for 
the insertion and removal of the work exceeds the actual 
cutting time. Furthermore, the flexible pipe from the main 
air supply, being directly connected to the fixture, would prob- 
ably lie in the way of inserting the work and would gen- 
erally prove to be a nuisance. 

The better way is to have the flexible pipe loose and fitted 
at the end with a thumb-controlled lever valve with a noz- 
zle end. This enables the operator to direct the blast at 
will into any part of the fixture and at any angle, which is 
a necessary feature. While this method does not do away 
with the whole of the time required for cleaning as is 
Mr. Buckingham’s desire, it will be found that the improve- 
ment effected will amply repay for the slight cost its in- 
stallation A entail. 


Leeds, England A. FE. DODWELL 
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Cost of German Industrial Education 


Referring to the detailed and highly valuable exhibit of 
the cost of German industrial education, in Vol. 37, page 897, 
permit me, by calling attention to the reports of two German 
cities concerning their expenditures for industrial schools, 
to emphasize the absolute necessity for our states and the 
federal government supporting our own industrial educa- 
tional movement by the passage of the Page-Wilson bill and 
state appropriations. 

One of these is an industrial city in northern Germany 
with 15,212 children in the elementary schools and 2334 pu- 
pils, from 14 to 18 years of age, in the industrial continua- 
tion schools maintained by the municipality and subsidized 
by the state. The other is a city in southern Germany with 
68,623 children in the elementary schools and 10,340 boys, 
from 14 to 18 years, and 7742 girls from 14 to 16 years, in 
the continuation schools. 

In the smaller city the total expenditure for the main- 
tenance of the whole educational system in 1901 was $195,000. 
In 1911, the expenditures had risen to $435,000, requiring 57 
per cent. more taxes to maintain the school plant in 1911 
than it required in 1901. The expenditures for the industrial 
continuation schools had risen from $1500 in 1901 to the bud- 
get estimate of $26,700 for 1912. To this sum the state con- 
tributed $6000, requiring the city to contribute, as its share, 


$20,000. Thus the cost for each continuation school scholar 
was $11.50 in 1912. This was for boys only, engaged in the 
industries. 


In 1911-12, there were 136 pupils in the girls’ continuation 
schools, requiring an expenditure of $900, or $6.60 per pupil, 
or a total of $18.10 per continuation school scholar for both 
sexes. Thus, the expenditure by the municipality, for com- 
pulsory industrial continuation schools increased in that city 
14.5 times in ten years, while the state subsidy, per child of 
compulsory school age, remained the same during the last 
20 years. The expenditures for the elementary schools alone, 
in that city, rose from $144,500 in 1901, to $301,000 in 1911. 
Thus, while the cost per pupil in the elementary schools was 
$12.45 in 1901, the cost had risen in 1911 to $19.85 per pupil, 
with no increase in the state subsidy during that period. 

This is one example of the willingness of the Germans 
to tax themselves for the education of their children; a self- 
imposed tax of $38, alone for the education of the industrial 
worker from his sixth to his eighteenth year. 


Expenditures of a Southern German City 

The larger city in southern Germany does even more than 
that. The expenditure in that city in 1900, was $2.25 per 
capita of population, or $22.88 per pupil, while in 1910, the per 
capita tax was $3.25, or $27.91 per pupil in the elementary 
schools. Owing to the reorganization of the industrial schools 
in that city, the period of reorganization lasting ten years, 
no detailed statement as to the expenditure per pupil ten 
years ago is available. 

In 1911, there existed in that city 55 industrial continua- 
tion trade schools. That is, each of these 55 schools was a 
specific trade school, each one taking care of 20 or more boys 
already engaged and working at a trade. For some trades 
there were two or three schools if the number of boys was 
too large for one school. Then there were 12 general in- 
dustrial continuation schools for those not classified in any 
one specific trade. 

For the girls there were provided 45 general (compulsory) 
continuation schools. Of the 7742 girls enrolled, 2192 were 
enrolled in industrial continuation schools. The expenditure 
for the girls’ general and industrial continuation schools is 
included in the general cost of elementary schools, and thus 
cannot be given per pupil. The total expenditures for the 
boys’ industrial continuation schools, for both the general 
and specific, was $348,000 for 1911-12. 

To this sum the state contributed $7000 and the provincial 
government contributed $137,000, leaving $204,000 to be raised 
by the municipality by taxation. The contribution by the 
state to the elementary schools was $141,000, and by the 
provincial government the contribution was $24,000. Deduct- 
ing these contributions by the state and the provincial gov- 
ernment leaves $25.51 to be raised by taxation per pupil in 
the elementary schools, and $20 per pupil in the industrial 
continuation schools. 

Thus, if we analyze these figures we are confronted with 
two impressive facts. First, the large amount of money 
available to give a comparatively high-grade industrial edu- 
cation to every industrial worker according to his needs. 
Second, the codperative and self-sacrificing spirit behind it 
all, which is willing to raise the expenditures for industrial 
education 57 per cent. in ten years. 

Altoona, Penn. PAUL KREUZPOINTNER 
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Manufacturing an Oil Pump 
B. P. SANDIESON 


The engravings illustrate a small oil pump and the 
tools for machining it. This pump is used by a well 
known automobile company, many of them being re- 
quired. 

The pump is shown full size in Fig. 1. As will be 
noticed, it is very small, the bore and stroke being 5g and 
3% in., respectively. The plunger is shown at half stroke 
and is operated by a cam on the camshaft of the engine, 
the spring within the plunger making the return stroke. It 
lifts the oil about 9 in. and delivers it directly to the cam 
and crankshaft bearings, all pipes being within the crank 
case and hence out of sight. 

The pump body was designed so as to be very easily 
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3; then the pilot tool, Fig. 4, which locates the valve 
seats, is passed into this hole (the slip bushing D being 
removed for this purpose), and is fed to the depth re- 
quired. 

The pipe thread at the top of the pump body is tapped 
in a separate operation. The inlet and outlet balls are 
34 and ;% in., respectively. As will be noticed, the 
plunger of the pump is hollow to accommodate the spring. 
This saves space and reduces the windage of the pump 
so that it lifts oil more easily. 
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A Tool Drafting Room System 
By W. E. Parent 


The tool drafting-room, especially in the largest of 
duplicate part machine manufacturing concerns, has for 























machined. It is first held in a two-jaw chuck, self- 
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MANUFACTURING 


centering, as shown in Fig. 2; this chuck is attached to 
the spindle of a small turret lathe. 

The operations of facing the flange and drilling 
the plunger hole are carried on simultaneously. The 
plunger hole is reamed at another setting of the turret. 
The four holes, two for the oil-pipe connection and two 
for bolting it to the crank case are all **/,, in. in diam- 
eter and are drilled in the jig, Fig. 3. The pump is held 
in this jig by the pin A which fits the bore of the 
plunger and is clamped by the V-block B, which is hinged 
on one side and clamped by a large slip washer and wing 
nut on the other side. 

The pump is easily taken out of this jig. One turn of 
the wing nut releases the slip washer, and then the hinge 
carrying the V is thrown clear back, giving free access 
to pull off the pump and replace it by another. 

The seats for the inlet and outlet valve are also ma- 
chined while in this jig. First, the hole C, Fig. 1, is drilled 
to the necessary depth through the slip bushing D, Fig. 
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years been considered a difficult proposition as far as 
systematizing was concerned. Most concerns of this type 
have their drafting rooms divided into a designing de- 
partment, which attends to the designing only of the 
machine manufactured; and a tool-drafting or manu- 
facturing department, which attends to the designing 
of tools, fixtures, etc., for the duplicate manufacture of 
parts. 

To overcome the possibility of overlooking the chang- 
ing- of any tools required on a particular part that has 
been redesigned by the designing department for the 
machine manufactured, the following system, which has 
been in use for over a year, is employed: 

The designing department, after changing the design 
of any part or parts of the machine manufactured, ad- 
vises the tool-drafting department of the change by 
means of a memo. or alteration sheet, numbered for 
recording, and accompanied by blueprints of the altera- 
tion or change. The tool-drafting department, then, 
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having a record of all the tools used on the particular 
part or parts of the machine being changed, uses the 
system as follows: 


OPERATION OF THE SYSTEM. 

The chief tool designer, after looking over the changed 
parts, consults his records and symboled drawings of 
tools, and noting what changes in tools are necessary, 
enters them specifically, together with the changed part 
number, drawing number, alteration number, date, etc., 
on the card, Fig. 1. 

If the change made in machine parts necessitates the 
building of any new tools, an estimate is issued by the 
chief tool designer. This is also numbered for record, 
and entered on the card, together with the date of issue. 
The estimate when OK’d by the proper party, is returned 
to the tool-drafting room. The new tools are given 
their proper symbols and are also entered in the place 
specified on the card, Fig. 1, as new work ready to be 
designed by the tool drafting department. 
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Carps Usep ix Toot Drarrixne Room System 

As work is required for draftsmen in the tool-draft- 
ing department, the chief tool designer consults the card, 
and as the work is issued he inserts the draftsman’s 
name in the column specified. This keeps him in touch 
with each job as it is given out. 

In conjunction with this card, the card shown in Fig. 2 
is used. As the changed and new tools are entered on 
the card, Fig. 1, a separate entry is made, as in Fig. 2, 
for each tool. This tells just how the work stands, and 
whether the orders have been issued to the toolroom to 
proceed with the work. It also gives the order number 
for charging time, etc. This acts as a cross-reference, 
which is essential in all card systems. These two cards 
work satisfactorily under all conditions. 
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Cards of the large and small size are filed separately 
or can be kept on a board, according to the amount of 
work done in the department. 


Gear Cutting Rig on a Light Lathe 
By R. L. Hasen 


Having some brass gears to cut on an experimental job 
and no gear cutter or universal miller at hand, the rig 
shown in the engraving was devised and did the work 
successfully. 

The lathe is an ordinary English foot-power lathe 
driven by round gut belt. The gear blank A is mounted 
between the centers. The cutter B is held in the tool 


post. A thin gut belt @ runs over the pulleys C, D and 
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EF, and is driven by the foot power below the lathe. 
The pulleys C and D) are mounted on bent-iron brackets 
4x1 in. The pulley Z is mounted on a spindle held in 
the hand-rest holder. The thin gut belt G has a com- 
plete turn round the cutter pulley B. 

The divisions were made by using the division plate on 
the front pulley of the headstock. The pulley C and 
bracket are fixed on the tool board, while D is clamped to 
the lathe bed below the headstock. The cutter is a 
single-point fly cutter; the tool holder F is tool steel 
throughout. 

The rig did fine work and has been used for keyway 
cutting and tap fluting. It is a cheap and accurate tool 
for any experimental department, as well as for the ama- 
teur workship. 


2 
roy 


A new type of dry kiln for lumber, invented by H. D. 
Tiemann, has proved a success experimentally, and two pat- 
ents covering the principles of its operation were received 
in March. These patents were dedicated to the public. The 
efficiency of the method in commercial practice has been tested 
at Berkeley, Calif.. and at the Madison (Wis.) laboratory. 
The kiln at Berkeley has been used to dry eucalyptus lumber 
It was operated during the fall and winter with blue gum 
and manna gum and worked admirably. A small number of 
excellent boards were turned out, the material having been 
dried from the green condition with practically no checking 
or honeycombing, a thing which so far as known has never 


before been accomplished. The kiln at Madison is a small 
wooden one. A number of runs have been made with green 
wagon stock, chiefly of swamp-grown red and white oaks 


and birch, with results that indicate a great possible saving 
over present practice by elimination of checking and reduc- 
tion of the time required for drying. A third kiln, at Cairo, 
Ill., will be used for drying hickorye vehicle stock. 


2 

ee 
To show the comparative interest manifested in aviation 
by the leading powers, the Secretary of the Navy, in his an- 


nual report, tabulated the following Government appropria- 
tions for that purpose up to the present time: France, $6,000,- 


000: Germany, $1,500,000; Russia, $5,000,000; Great Britain, 
$2,100,000; Italy, $2,000,000; Japan, $600,000; United States, 
$140,000. 
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EDITORIALS 


Influence of the Automobile on 
‘Machine Design 


When interest in motor cars is being stimulated for 
the year 1913 by the beginning of the great shows, it is 
timely to ask the question: What influence has the auto- 
mobile had no machine design? For a great machine- 
building industry cannot have failed to have had some 
effect upon machinery in general. 

The striking point brought out by such a consideration 
is the large number of features that have undergone some 
modification or complete change due to the investigations 
of automobile engineers and the practice that they have 
developed. The extent of this influenc is the more sur- 
prising when we realize the brief period during which it 
has been exercised. Even today, the machinery-building 
world owes a great debt to the automobile and its 
builders, and the industry is less than 20 years old. 

This far-reaching influence has affected materials of 
construction, machine parts, methods and details. As 
the development of materials is the one that comes first 
to mind, it may be considered the most important. One 
of the great difficulties met by the early automobile en- 
gineers was in procuring materials that would resist 
shock. A motor car in use is probably subjected to more 
vibration, more shock, and a greater series of alternat- 
ing and changing stresses than is imposed upon any 
other mechanism. The steels at the command of the 
builders of the early cars were not well adapted to resist 
these stresses. 

To meet the imperative need thus created, there has 
been developed an entirely new series of materials of ma- 
chine construction. These are largely in the alloy steel 
group. In addition to the greater normal strength of 
these over their predecessors, this property can be still 
further increased by the new process of heat treating. 

Thus this great gift of the automobile to the art of ma- 
chine design is a new series of materials possessing in 
varying degree the properties of resistance to shock, 
great tensile strength, and adaptability to heat treating. 
To measure results, methods and machines have been de- 
veloped for shock and alternate stress testing. In a 
lesser degree there has been improvement in the use of 
certain copper and aluminum alloys, and the gaining of 
a better knowledge of their properties and methods of 
handling. 

Turning to machine parts, gearing has had the great- 
est development. The automobile demanded strong, ac- 
curate and quiet gears. ‘To meet the first requirement 
designers early began to use the 20-deg. pressure angle 
with varying success—this in addition to improved ma- 
terials. Their example has been followed by builders of 
other machines, and today this is one of the recognized 
standard angles for spur gearing, although the other con- 
tinues in favor with many engineers. Accuracy and 


quiet running have been gained by improved methods 
of manufacture, including several new gear-tooth form- 
ing machines. 


The demand for strength has also stimulated scien- 
tific investigation, as shown by an article in this issue, 
describing an extensive series of tests leading to a new 
designing formula. ‘This is the first work of this nature 
which has been done for some 20 years. Further, care- 
ful investigations have been made of worm gearing, so 
that today we have dependable data upon which to base 
worm-gear design. 

Other machine parts that have had a development and 
extension of use are antifriction bearings, both ball and 
roller, universal joints and leaf springs. We are just 
on the threshold of an extensive use of antifriction bear- 
ings in machines generally, and in this tendency the in- 
fluence of the automobile is greater than we can perhaps 
well judge. 

In the field of lubrication, flooded or forced systems 
had never been applied to small machines to any extent 
until the coming of the automobile. Early motor cars 
needed the ministrations of the squirt can at frequent 
intervals. The nuisance and general unsatisfactoriness 
of this were replaced by the easier ways of flooded or 
lubrication. The advantages from an operating 
viewpoint are so tremendous that they are now being re- 
alized by builders of other lines of machinery, including 
machine tools. 

Another change in method is the centralizing of con- 
trol. All handles, levers and the steering wheel of the 
motor car are brought to one place, and so located that 
they are under the easy control of the operator. This 
arrangement is beginning to show in other lines of ma- 
chines and is bound to grow. As a minor change the 
checking of nuts and screws should be pointed out. Be- 
cause of the shock to which motor cars are subjected, 
these parts have been checked from the beginning. In 
fact this practice has given us the now extensively used 
castle nuts. The advantages of such a course are now be- 
ing appreciated by designers of more general machines, 
and here again is a feature which is bound to extend. 

Turning to the fourth and last point, details of design, 
we reach another of the important gifts of the automobile 
industry to the art of machine design, namely, the stand- 
ardization of small The Society of Automobile 
Engineers has blazed the way and shown how small parts 
can be made uniform. This movement, so wisely in- 
augurated and so carefully carried on, has but made a 
start. The advantages are being seen by other machin- 
ery-building industries, and we are ready to hazard the 
prophecy that machine details will be standardized 10 
years hence to a degree undreamed of today. 


forced 


parts. 


The Strength of Gear Teeth 


On page 91 is a summary of a paper presented to the 
American Society of Mechanical Engineers by Guido H. 
Marx, on the subject of the strength of gear teeth. This 
is perhaps the first earnest attempt made in 20 years to 
add to our knowledge of this important point in machine 
design. Wilfred Lewis’ paper containing the formula 
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which has been used since it was given to the public was 
presented to the Engineers’ Club of Philadelphia in 1893. 

For this reason, and because Prof. Marx’s results are 
based on a long series of breaking tests of gear teeth, it 
is wise to compare the strength formula that he gives 
with those now in general use. 

Two of the most important points as shown by the in- 
vestigation are: First, that the breaking load decreases 
with an increase of speed up to a pitch-line velocity a 
little below 300 ft. per min; then apparently it begins to 
rise again, as though the maximum percussive effect had 
been passed. The second point is that within the range 
of actual tests the decrease in average vreaking load from 
a pitch-line velocity of about 20 ft. per minute to a pitch- 
line velocity slightly greater than 300 ft. per minute was 
only about 25 per cent. 

Somewhat more broadly these results may be taken to 
mean that the impact or percussive effect with increase 
of speed is not nearly so great for modern, accurately 
cut gears as has been commonly supposed. 

The few experiments to determine the static strength 
showed that the value computed from the Lewis formula, 
that is, the breaking load at zero pitch-line velocity, is 
only about two-thirds of the actual value from tests. 
This seems to indicate that the assumption upon which 
the Lewis formula is based are too severe. 

It is further pointed out that the length of the are of 
action has an important influence upon the matter of 
strength. ‘«hroughout the test, both large and small 
gears were used, and mated in different ratios. On this 
point the author says: 

It would seem that the breaking load of the gear would 
depend not solely upon itself, but also upon the gear with which 
it is meshed. The larger the gears in mesh ihe greater the 
are of action; and the greater the arc of action, the more 
likely the load is to be borne on two or moie pairs of teeth 


simultaneously, and the less likely that the entire load will 
fall on a single tooth in its position of least strength. 


The author’s formula for strength of gear teeth is given 
in comparison with those of Lewis and Barth. The latter 
formula seems to have been overlooked by the author. 


Lewis formula, W = sp’fy 


Barth formula, W = sp'fy ers 


Marx formula, W = w (0.154 od =) _ 


‘To compare the results obtained for these formulas, the 
accompanying table has been computed for cast-iron gears, 
assuming these values for the safe working stress of the 
material : In tae Lewis formula for 100 ft. per min., 8000 
lb. ; 200 ft. per min., 6000 lb. ; 300 ft. per min., 4800 Ib. ; 
400 ft. per min., 4532 lb.; 500 ft. per min., 4266 Ib. 

The first three items are taken from the table which ac- 
companied Mr. Lewis’ formula as originally published. 
The two latter have been obtained by interpolation. The 
safe working stress of material used in the Barth formula 
is 8000 lb. per sq.in. Similarly, the modulus of rupture 
used in the Marx formula is 36,000 lb. and the speed 
factors are given on page 93. 

A glance at this table will show that the results ob- 
tained by using the Lewis and Barth formulas are sub- 
stantially the same, although the tendency of the Barth 
formula is to give slightly lower load values at low 
speeds, and slightly higher load values at higher speeds. 
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The Marx formula, on the other hand, gives decidedly 
lower values at low speeds, and decidedly higher values 


Pitch Line 
Diametral Velocity in ft. : 

Pitch per min. Lewis Barth Marx 
12 100 209 . 60 180. 26 173.32 
200 157.20 157.20 146.08 

300 125.76 139.80 142.02 

400 118.74 125.76 137 .97 

500 111.77 113.18 133.87 

9 100 280.00 240.80 216.83 
200 210.00 210.00 195.10 

300 168 .00 186.76 189.73 

400 158 . 62 168.00 184.31 

500 149.31 151.20 178.86 

6 100 419.20 51 324.63 
200 314.40 314.40 292.20 

300 251 . 52 279.61 284.05 

400 237 .48 251.52 275.94 

500 223 . 54 226 .37 267 . 82 

2 100 1266 .00 1088 . 76 980 . 32 
200 942.00 949.50 882.30 

300 753.60 844.42 857.78 

400 707 . 52 759 .60 833.27 

500 669 .76 683 . 64 735.24 


at higher speeds. These differences are approximately 12 
per cent. in the first case, and 20 per cent. in the second. 

The speed at which the change takes place is between 
200 and 300 ft. per min. of pitch-line velocity; that is, 
for speeds somewhat greater than 200 ft. per min. the 
Lewis formula gives a higher value for the strength of 
the gear teeth than the Marx. But for speeds somewhat 
less than 300 ft. per min. and upward, the Marx formula 
gives the higher values. 

In considering this new formula with a view to its 
possible use, two facts are worthy of consideration. The 
first is that Prof. Marx’s experiments were conducted 
on only a single pitch of gear, and that a small one, 
namely, 12 diametral. This might tend to throw a pos- 
sible question upon the value of the results when ap- 
plied to coarser pitches. The other point is that ma- 
chine-tool practice has uniformly used higher load values 
for gears than are allowed by the Lewis formula. This 
is directly in line with the results shown by the Marx 
formula. 

% 

At a recent meeting of the American Society of En- 
gineer Draftsmen, Dr. Frederick R. Hutton discussed at 
some length a question which has often been a cause of 
trouble in the shop: “Who should get the credit for 
suecessful design ?” 

The parties who may receive this credit, justly or un- 
justly, are the originators or the idea, the designer who 
worked out the mechanism mentally, the draftsmen who 
made the drawings, or the one in responsible charge of 
ihe drawing room or shop. All of these may claim the 
imventor’s fame. Some superintendents try to associate 
v4eir names with everything designed in the shop. Some 
chief draftsmen do the same, while draftsmen are often 
heard to say, regarding a successful machine, “Oh yes, 
I designed that,” with a desire to receive full credit. 

Now, taking the opposite case, suppose the design is a 
failure, would any of these persons call the attention of 
the people at the corner store or their friends at the club, 
to the fact that they were responsible for that machine? 
Of necessity, the man responsible for success must also be 
responsible for failure. No other course is just. 

Doctor Hutton gave this answer: “The man who 
should get the credit is the man who would get the 
blame.” That is, the man who, after the design is drawn, 
traced and office checked, places his name on the design as 
responsible, is the man who should get the credit for suc- 
cess or the blame for failure. 
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Ball Bearing Polishing and Buffing 
Lathe 


The polishing and buffing lathe shown is the heavy type 
made by the Webster & Perks Tool Co., Springfield, Ohio, 
to which it recently applied 8S. K. F. double-row, self- 
aligning ball bearings. 
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BaLL BEARING POLISHING AND BurFFING LATHE 





The lathe has tight and loose pulleys on the spindle for 
6-in. width of belt, and may be belted from either above 
or below. In the latter case pulley covers are provided, 
as shown, to prevent the belts carrying dust and lint. 
The machine weighs 650 lb. 
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Hydro-pneumatic Accumulator 


The hydro-pneumatic accumulator shown provides two 
pressures, a low pressure for effecting that part of the 
stroke which is made against no resistance, and a high 
pressure that effects the final squeeze. 

In this two-pressure system the operating valve does 
not require more wheels or levers than the ordinary valve 
inasmuch as the change from low to high pressure is 
made automatically at the instant the ram encounters re- 
sistance. 

In the center is a large boiler-plate tank kept par- 
tially filled with water by the low-pressure pump, the 
operation of which is controlled by the hydraulic gov- 
ernor shown immediately to the left of the tank. By its 
action, when the water reaches a predetermined level in 


the tank, the pump is stopped and when it falls below 
this level, the pump is started. Above the water an air 
pressure of 180 to 200 lb. is maintained by the compres- 
sor shown to the left. 

The low-pressure feed main is tapped into the bottom 
of this tank and through it the water is forced by the 
pressure of the air above it. This same air pressure is 
piped over to the accumulator proper and there, by the 
force it exerts upon a piston moving in the large cylinder 
at the top, it balances the higher pressure from the pump 














Hypro-PNEUMATIC ACCUMULATOR 


acting upon the piston in the small cylinder at the bot- 
tom. The areas of these pistons are made inversely pro- 
portional to the pressures upon them. 

The operation of the high-pressure pump is con- 
trolled by the governor shown on the front of the accu- 
mulator, in the same manner as the low-pressure pump is 
controlled. 

This accumulator is a recent product of the Watson- 
Stillman Co., New York, N. Y., and is made in any size 
for pressures from 300 to 6000 Ib. 


Locking Tweezers 


The’ halftone shows a locking tweezer manufactured 
by the World Novelty Display Co., Inc., 71-73 Nassau St., 
New York, N. Y. This tool is intended for the use of 














LocKING TWEEZERS 














AMERICAN 


assemblers and others who have small parts to handle. 

[t is held in the usual manner and when the piece to 
be held is properly located between the tips the button 
on the side is slid forward by the thumb of the hand 
which is holding the tweezer. This locks it with a grip 
on the work. The tool is a one-hand tool. 
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Locomotive Link Miller 


The halftone shows an adaptation by the Newton Ma- 
chine Tool Works, Philadelphia, Penn., of its standard 
vertical miller to the milling of locomotive links. 

The lower cutter-arbor support is hinged on the left- 
hand side of the machine in order to permit swinging it 
out of the way when the machine is used for straight 
milling. 

The spindle of the machine has a double taper bearing, 
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The links are placed in position, the bottom cross sad- 
dle is adjusted for the required depth of cut and the 
swivel radius block shown to the left is adjusted to give 
the required radii. 

The machine weighs complete 13,000 lb. and occupies 
a floor space of about 6x3 ft. 
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Skate Grinding Device 


The Diamond Machine Co., Providence, R. L., has de- 
veloped a skate-grinding device, designed not only to re- 
ceive the ordinary skate for sharpening but also those 
screwed to the shoe, without removing the latter. 

An adjustment that is quick and simple is provided for 
varying thicknesses of the blade. There is also a thumb- 
screw adjustment to change the position of the skate with 
reference to the grinding wheel, so that at all stages of 

















Locomotive LINK MILLER 


the large end of which is approximately 4 in. in diameter. 
The distance from the center of the spindle to the up- 
right is 1614 in.; maximum distance from the end of the 
spindle to the top of the work table is 14 in. The top 
table, on which the links are clamped, is 22x31 in., and 
the saddle, on which this top table swivels, has a 24-in. 
travel by hand, power feed or reversing fast power trav- 
erse. The bottom table has sufficient in-and-out adjust- 
ment to permit of machining links from 18- to 60-in. 
radius. 

The spindle revolves in bronze bushed-capped bearings 
in the saddle and the latter has square lock bearings on 


an 
Che 


spindle is driven by sleeve hevel gears direct through 


the upright, and adjustment is controlled by hand. 


three-step eone or through back fears, 


the wear of the wheel the blade is placed at the correct 
grindmg position. The clamp is controlled by a cam 
operated by a lever located at the top of the skate holder 
in a handy posifion for the machine operator. This 
clamp automatically releases the skate blade when the 
cam lever is lifted and springs away from the blade so 
that the skate may be readily removed. 
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Babbitt Lined Bronze Bearings 
The Doehler Die-Casting Co., Brooklyn, N. Y., is mak- 
ing the patented babbitt-lined bronze bearing and also 
Regarding 
the babbitt-lined bronze bearings, the bronze shells are 


ry 
lhe 


molded brass parts shown in the engraving. 


formed on a specially designed automatic press. 
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bronze is heated to a plastic state and forged under a Quartz Cooper-Hewitt Lamp 


high pressure into the desired shape. The babbitt is then 
rolled into strips and forced securely into the bronze shell 
with a blow of 20 tons. 

With this combination a strong bearing is obtained, 
owing to the high pressure used when forging the shell ; 
an excellent anti-friction surface is also obtained from 
the rolled babbitt lining. The lining is securely locked 


The halftone shows a 220-volt, 3.5-amp. quartz Cooper- 
Hewitt lamp manufactured by the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, Penn. This dif- 




















Quartz Cooprr-Hewitr Lamp 
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fers from the ordinary Cooper-Hewitt lamp in that the 





Bassitt LINED AND Bronze DIE-CASTINGS radiant surface is of small area and the light intense and 
. concentrated and the internal temperatures high. 
and anchored on all four sides of the shell, making it “ 


possible for the babbitt to be hammered out if it is found . , 
Engine Lathe 


advisable, and yet remain secure in the shell. 


The molded brass parts are obtained in a manner sim- The halftone shows a 16-in. engine lathe recently de 
ilar to the bearing shell. They are produced with a ‘eloped by the Cincinnati Tron & Steel Co., Cincinnati, 
smooth finish, and within 0.002 to 0.005 in. for ordinary Ohio. 
shapes. The metal used shows a tensile strength of 55,- Only two levers are required to make the entire range 
000 Ib. per sq.in., an elastic limit of about 22,000 lb. of changes in feeds or threads. A safety device is pro- 
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vided between the feeds and lead screw, making it impos- 
sible to engage both at the same time. 

The apron is of the double-plate type. The feeds are 
obtained by means of a multiple-pitch steel worm and 
bronze wormwheel running in oil. There are 28 changes 
of feed ranging from 12 to 256 per in. The swing over 
the V’s is 173% in., and over the carriage 11% in. The 
maximum distance between centers is 37 in. The net 
weight of the machine is 2350 Ib. 


Springfield Combination Dry and Wet 
Grinder 


The grinder shown herewith, made by the Springfield 
Manufacturing Co., Bridgeport, Conn., is similar to the 
one described in Vol. 36, page 972, except that the former 
model was a dry grinder exclusively. 

This model has a pump, tank, drain pan and special 
hood on the right-hand end; the left-hand end, which 
is used for dry grinding, being the same as before. The 
pump is driven by a belt from a small pulley on the 
spindle. The motor is well covered, protecting it from 


water or dirt. 
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The hoist is designed to lift the following load: A 
train of 12 cars, each car weighing 1150 lb. and con- 
taining one long ton of coal. It will be required to pull 
this load up a 10,000-ft. incline, which is 16 deg. at the 
surface and 35 deg. at the bottom. This makes the stress 
on the rope about 41,000 lb., and in view of this rope 
stress and the length of the cable, this hoist is thought to 
be the largest ever constructed. 

Hoists with larger cylinders have been built for the 
copper-mining business, notably the two Nordberg hoists 
at the T'amarack Mines in Calumet, Mich., but these are 
surpassed in the present case in the two particular feat- 
ures mentioned. As might be expected, the brakes, 
clutches, reverse and throttles are not operated directly 
by hand but by auxiliary engine. 
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, Self Opening Die Head 
and Chasers 
By L. Herman 


It is a well known fact among manufacturers that there 
is room for improvement in making cutting-die heads 
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SPRINGFIELD COMBINATION WET AND Dry GRINDER 


The machines are built in three sizes, quoted as the 12-, 
18- and 24-in. The 18-in. size illustrated, is fitted with 
a 4-hp. motor, and its shipping weight is 2000 Ib. 


oe 
ve 


Largest Mine Hoist in the World 


An order, for what is thought to be the largest mine 
hoist in the world, was recently placed with the Nord- 
berg Manufacturing Co., Milwaukee, Wis., in competition 
with both German and English bidders. 

The hoist is to be used at the Inverness Railway and 
Coal Co’s. mine at Inverness, Cape Breton Island, N. S., 
and is of the Nordberg-Corliss duplex, double-drum type. 
The cylinders are 34 and 34x72, and the hoist is equipped 
with two drums, each of which is equipped with Nord- 
berg axial clutch and post brake, enabling independent 
operation of either drum. 


and chasers. Some of the troubles experienced with a 
straight or parallel chaser are cutting a taper thread, tear- 
ing the thread at the start, and cutting a thin thread. 

One of the causes of these troubles is that the die heads 
are not always true with the shank; that is, not enough 
care is taken to «see, in making the die head, that the 
shank is made true with the head that holds the chaser. 
The shank may have been turned up true to receive the 
head, but as nearly all shanks are case-hardened or pack- 
hardened after being machine-finished, this hardening 
process warps them out of line, which, when the head is 
put on, does not allow the head to hold the chasers in 
perfect line with the piece to be cut with a thread. This 
allows the chaser to strike the side A, Fig. 1. If the die 
Lead were perfectly true, all sides would commence to cut 
at the same time. 

In order to overcome the eccentricity of the die head 
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with the shank, the shank should be left large enough 
when machining to allow for a grind finish after harden- 
ing, and the end that fastens to the die head should be 
left soft so as to take a finish machine cut. 

The engraving, Fig. 2, shows why the threads are made 
taper. The die heads are supposed to be of the floating 
type, but actually, when the strain of the cutting is on the 
heads, they find their center around the driving pins 
which hold them to their fixed center; consequently they 
form the position shown. While in this position they 
not only cut a taper thread but a thin thread, on account 
of the angle position and the pitch. 


CorRRECTING Taper THREADS 


The taper thread may also be caused by the chaser 
tipping open in front, from being loose in the slot in 
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SELF-OPENING Dig HEADS AND CHASERS 


which it travels, or by the block which holds the chaser 
being loose in the slot. This is a natural cause and can- 
not be remedied, as it is a well known fact that where 
you have a free sliding fit there is bound to be a chance 
for the chaser to tip over in front, especially as all the 
strain is exerted at this point. 

The most practical way to overcome this trouble is to 
make the chasers larger in the back, as shown in Fig. 3. 
This taper should be figured for the limit that you would 
allow the die head to wear before repairing. You will 
also find that your work will remain cooler than it would 
if the back end was allowed to drag on the tops of the 
threads. 

The chaser should be relieved in order to cut free, that 
is, the heel of the chaser should not rub the thread back 
of the cutting edge. In making the chasers, if they are 
set about »5 in. above the die-head center, sufficient relief 
will be obtained. 

The chasers should never be used on a different diame- 
ter than that for which they were originally made, as the 
angle of the thread changes when the same pitch is used 
_ cn different diameters, as shown at A and B, in Fig. 4. 
It is not good policy to vary these diameters more than 
1.01 in. A chaser can be made to work on greater varia- 
dion than 0.01 in., but it is not practical, as a workman 
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will lose time in getting the chaser “doctored” up to work 
on different diameters. 

If a larger diameter than what the chaser was made for 
is cut, an insufficient number of threads per inch will re- 
sult, or vice versa. This may not be perceptible in a 
iength of one inch, but if tested for several inches the dif- 
ference is apparent. 

GRINDING THE Face CurrinG ANGLE 

There is considerable difference in the way the face cut: 
ting angle of the chaser should be ground for different 
materials. For cast brass, which is fairly brittle and 
easy cutting, the face angle should be ground toward the 
center, as shown in Fig. 5. If the die is for machine 
steel or wrought iron, it should have a lip cut, or be 
ground ahead of the center, as shown in Fig. 6. 

The throat of the chaser, or what is known as the 
Jead, is very important, as it governs the travel of the 
chaser; for instance, if this is given too much clearance 
or relief, the chaser is inclined to take hold too fast and 
travel at a greater rate than the pitch of the thread, 
which tears the thread off as fast as the lead makes it. 
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Selecting’ Foremen 
By ENTROPY 


This subject has been discussed so often from the point 
of view of the employer that it really seems time for a 
little news from the victims. How does the man feel who 
just misses promotion? Pretty sore usually, if the suc- 
cessful candidate is brought in from outside the shop. 
No matter what arguments are brought forth to justify 
it the man who has worked inside always feels that his 
faithfulness has been disregarded and that there is no 
longer any sufficient reason for working for anything ex- 
cept the money he gets. 

There is really no cash value to be phaced on hope. 
Hope and a bare living will bring greater results than a 
fat salary and nothing more in sight. But hope once 
dashed is not easily repaired in the same shop. 

Employers are terribly short sighted about these 
things. They may have two about equally good men, 
either of whom is able to handle the job in hand, and 
yet, rather than decide between them, they go outside and 
get some man who is bound to cost them much loss of 
profit until he learns what the other men already know; 
and the firm has two terribly sore spots in the shop in- 
stead of only one who is really only disappointed. The 
man who sees his mate promoted always has the satis- 
faction of still hoping that if that man does not succeed 
he will have the next show, while, of course, he knows 
perfectly well that if one stranger can be found more 
will be. 

It_always seems a pity that a shop should spend good 
money training prospective foremen and then throw 
them away. Of course, if a foreman never reads the 
trade papers and never travels, he is likely to get hide- 
bound. Modern managers seem to realize this and send 
their foremen out to see what other people are doing 
more and more. Sometimes this is done under the guise 
of looking up new machinery or looking into trouble 
with their own output, but it serves to broaden the 
man sent and gives his understudy a chance to demon- 
strate his worth. 
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There appears to be a very decided difference of opin- 
ion as to the amount of ability to actually do work which 
a foreman need possess. If it is true as Mr. Ziegner 
says (Vol. 37%, page 821) that men recognize and respect 
ability, what kind of ability is it that they recognize? 
Is it physical prowess, or executive ability, or working 
ability, or ability to explain or state their case, or is it 
ability to land the job? 

THE ForEMANSHIP ABILITY 


All these things appeal to certain classes of men, but 
the one thing that justifies a man in taking a foreman’s 
job is executive ability. To be sure, if he tries to handle 
work about which he knows nothing he will need all his 
ability to hold the shop together while he learns. What 
is this executive ability about which we hear so much? 
It has always seemed to me that it is something which is 
hardly definable in scientific terms. It appears to be a 
certain domination of one mind over many, with the en- 
tire consent of the many. ; 

It has always seemed ridiculous to see a great strap- 
ping six-footer taking orders, in absolute contentment, 
from a little hundred-pound man. It may be thought 
that the reason lies in the authority of those higher up 
expressed by the foreman, but no successful foreman 
whom I have known ever referred to any authority but 
his own; to do otherwise would be an admission of weak- 
ness. Whether this power is an hypnotic one I do not 
know. It may lie dormant in everyone. It certainly 
grows with use and disappears with abuse. It is com- 
paratively easy to pick out men who have it, not so 
much by any outward indication as by an inner sense of 
domination. 

Here again it is just as intuitive for a man to recog- 
nize and give way to this impression. The extent to 
which he can resist this temptation is a measure of his 
own firmness, but hardly an indication of executive abil- 
ity on his part. This ability implies a certain mastery of 
materials as well as men because the man who has it 
appears to develop a certain ability to analyze his jobs 
in all respects, and to know why he does certain things 
rather than to do them by rule of thumb. 
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THE THEORY OF ENGINEERING DRAWING. By Alphonse 
A. Adler. Three hundred and twelve 8%x5%-in. pages; 
273 illustrations; indexed. Price, $2, net. The D. Van 
Nostrand Co., New York, N. Y. 

REVIEWED BY ARTHUR L. 

It is refreshing to find in the large annual output of books 
occasional that with it sufficient 
to justify its appearance even though 


ORMAY 


on drawing an one carries 
merit and new thought 
the subject 

The book under review is just such a 
but a brief perusal to show that the author 
grasp on the fundamentals of descriptive 
further, a keen faculty for exposing the subject in a clear and 


is so largely overwritten. 
volume and requires 
thorough 


and 


has a 
greometrv 


readily understood form 


There is a question, however, as to the propriety of the 
title selected. Technically the title, “The Theory of Engi- 
neering Drawing,” is misleading, inasmuch as the treatment 
of so broad a subject should unquestionably incorporate a 


study of architectural, topographic, map drawing, ete., to 
say nothing of lettering—branches of the subject upon which 
the author does not touch. 

As is stated in the preface, the book is in a large measure 
devoted to descriptive geometry. While it may be that the 
title adopted does express the ultimate purpose of the book, 
if commonly practiced such liberties would lead to confusion 
not easily excused 
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The striking feature of the book is its departure from the 
commonly accepted method of teaching descriptive geometry 
for school and drawing-room use. The number of funda- 
mental principles involved is reduced to a minimum, and 
a logical system is developed along new lines whereby the 
usual method of teaching the subject is reversed. 

Instead of starting’ with the orthographic projection of the 
point, projection of lines, surfaces and solids, the reader is 
asked to first consider some concrete example of a solid, and 
then proceed to take up surfaces, lines and finally the 
mathematical point. Here is developed a system whereby the 
beginner starts with something that is at once tangible, in- 
stead of the abstract mathematical point and line, and is 
gradually led from what might be called the concrete to the 
abstract. 

The book is divided into four general parts, each of which 
is subdivided into chapters, all logically arranged. The first 
part is devoted to the principles of parallel projection line 
drawing, consisting of chapters on oblique, orthographic 
and axonometric projection. All three chapters comprise an 
excellent treatise on the subjects covered, and are accom- 
panied by examples to be solved by the student. 

This latter plan is followed throughout the work and 
forms a valuable asset. It is immediately apparent that if 
such examples are thoroughly mastered and properly solved, 
the student is enabled to undertake the next succeeding 
chapter with greater facility and understanding. 

Part 2 takes up, broadly, orthographic projection, and 
here we find representation of lines, points and planes, with 
typical examples of all the possible problems involving these 
elements, that uniformly set forth the commercial applica- 
tion of orthographic projection. The methods used in at- 
tacking the problems are excellent and reflect the author's 
keen analytical mind. 

It is one thing to set up problems, and quite another to 
so solve them that the student need take nothing for granted 
in following clearly every step. In this respect the author 
displays unusual talent, in the development of which he un- 
doubtedly derived much benefit from his experience in 
teaching. 

Chapter 9 involves the classification of lines, describing 
the methods of construction for all the curves and finding 
the point of tangencies, etc., including a number of practical 
questions, all of which are helpful to the student desirous 
of becoming proficient in this branch of engineering drawing. 

The next chapter classifies all the surfaces, clearly ex- 
plaining the generation of conical, cylindrical and convolute 
surfaces, while the following chapter contains a variety of 
intersection of surfaces and planes and their development. 

The next chapter presents 18 problems on the intersection 
of surfaces with each other and their development. It is to 
be regretted that the wax illustrations in this chapter par- 
ticularly are so poorly executed and overreduced, that the 
construction is not as clearly shown as it might be. 

In the third part of the book the theory of perspective 
projection of the line in the various positions to the picture 
plane is taken_up, and six problems are given to find the 
perspective of a cube, hexagonal prism, pyramid, arch and a 
building. Compared with the rest of the book, this part im- 
presses the reviewer as somewhat superficial. 

The fourth and last part of the book is given over to an 
explanation of the line-shading method applied for pictorial 
effects of illumination in orthographic projection,-and pre- 
sents a few problems in finding the cast shadows of different 
objects—the latter also in perspective projection. 
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W. S. Chase, general manager of sales, National Acme Mfg. 
Co., Cleveland, Ohio, sailed, on Jan. 4, for a three-months’ 
business trip in Europe. 

Charles G. Kaelin has recently returned to the 
Cycle Co., Buffalo, N. Y., and will act in the capacity of fac- 
Mr. Kaelin was formerly connected 


as chief draftsman. 


Pierce 


superintendent. 
same company 


tory 
with the 


-_ * with 


engineer 
super- 


was 


been appointed special 
the American Locomotive Co., and will act under the 
vision of the mechanical superintendent. Mr. Cuenot 
formerly connected with the Pennsylvania Steel Co. 

Cylde V. Morse, until recently vice-president and consulting 
with the S. Whyle Merritt Co., New York City, 
resigned in order to become associated with the Interstaté 
Automobile Co., Muncie, Ind., where he will act as factory 
rintendent 


Cuenot has 


engineer, 


sup 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Athol Machine Co., Athol, Mass., is erecting a machine 
shop, to cost about $75,000. 


The brass foundry of the Hall Lock Co., on Old Colony 
Ave., Wollaston, Boston, Mass., was damaged by fire, Dec. 26. 
Loss, $2000. 


The Old Colony Foundry Co. plans to build an addition to 
its plant at East Bridgewater, Mass. The building will be of 
brick, 30x50 ft., one story. 


W. B. Reid, arch., Holyoke, Mass., is preparing, plans for 
a garage, to be erected at Oak and State Sts., Springfield, 
Mass., for the Oakland Realty Trust. It will be of brick, 
concrete and steel. 


The Moody Garage, at Moody and Pawtucket Sts., Lowell, 
Mass., was damaged by fire, Jan. 1. Loss, $15,000. J. Marin 
is megr.. 


The Wason Mfg. Co., manufacturer of street-railway cars, 
whose plant at Springfield, Mass., was damaged by fire, Dec. 
19, plans to rebuild. The concern is a subsidiary of the J. G. 
Brill Co., of Philadelphia, Penn. Noted Jan. 2 


The Household Stove Mfg. Co., whose factory at Taunton, 
Mass., was burned secon; has awarded a contract for the 
erection of two brick buildings—one to be one story, 150x210 
ft., the other 200x77 ft., three stories. 


The Standard Machinery Co. has broken ground for its new 
factory on Elmwood Ave., south of the plant of the General 
Fire Extinguisher Co., Auburn, R. I The new plant will in- 
clude a main building, 725x175 ft., a forge shop, 100x100 ft., 
and a power plant, 70x70 ft. An engine and generator will be 
installed. Noted Dec. 19. 


The Bridgeport Screw Co. has awarded a_ contract for 
an addition to its plant on Williston St., Bridgeport, Conn. 
The building will be one-story, 16x20 ft., of brick, with gravel 
roof. 


The tool factory of the George E. Wood Co., at Hartford, 
Conn., recently destroyed by fire, is being rebuilt. It is 
planned to build a structure over the boiler, first, after which 
the forging room will be built. Noted Nov. 28. 


The M. B. Schenck Co. plans to build an addition to its 
plant at Meridan, Conn., for the manufacture of castors. 


The Gilbert Machine Shop, New Haven, Conn., damaged 
by are Jan. 1, is being rebuilt. The loss is estimated at 
$15,000. 


MIDDLE ATLANTIC STATES 


D. Israel, 306 West 48th St., New York, N. Y., will soon con- 
struct a four-story factory adjoining his present plant for 
the manufacture of sheet-metal automobile parts. 

The Niagara Falls Furnace Co., Niagara Falls, N. Y., re- 
cently incorporated with a capital stock of $50,000, has had 
plans prepared for a plant, comprising two buildings, to be 
eonent on a site just purchased in the new industrial sec- 
tion at the north end of the city. A. V. Davidson, Kittanning, 
Penn., W. R. Taylor, Aspinwall, Penn., and E. T. Williams, 
Niagara Falls, are the incorporators. 

The manufacturing plant of the Brown & Kearney Co., 
Silver Springs, N. Y., which was partially destroyed by fire 
with a loss of $25,000, is to be rebuilt at once. 

The Rice Gas Engine Co., Bordentown, N. J., manufacturers 
of gasoline motors, will increase the capacity of its plant. 

R. C. Klemm, Arch., 9 Clinton St., Newark, N. J., is pre- 
paring plans for the construction of a two-story garage and 
machine shop, 55x60x78 ft., for Stephen Gyrfas. 


The McFarland Foundry & Machine Co., manufacturer of 
machine castings and dies, Trenton, N. J., is contemplating the 
erection of a two-story, 100x60-ft. machine shop. 

J. C. Fremald, Philadelphia, Penn., is having plans pre- 
pared for the construction of a two-story garage, 100x100 ft., 
at 59th and Race Sts. The estimated cost is $15,000. 

_ The machine shop of the J. G. Brill Car Works, 62d St. and 
Woodland Ave., Philadelphia, Penn., was badly damaged by 
fire on Jan. 6. 

Thomas Seville, 11th and Wood Sts., Philadelphia, Penn., 
has awarded a contract for the construction of a foundry, 
one and two stories high, 30x80 ft., and 50x50 ft. The esti- 
mated cost is $25,000. 


The Richmond Radiator Co., Johnston Bldg., New York, 
N. Y., is having plans prepared by George W. Graves, arch., 
Rowland Bldg., Detroit, Mich., for the construction of a plant 
at Devereaux and Tacony Sts., Philadelphia, Penn. It will 
consist of several buildings, one and two stories high, of 
brick and concrete. The estimated cost is $150,000. 


The American Ste>] Foundries Co., Sharon, Penn., will 
reopen its mills, which have been idle several years. New 
extensions and additions are being planned for the manufac- 
ture of railroad castings. 

It was erroneously noted in the issue of Jan. 2, that the 
lant of the R. D. Nuttall Co., McCandless and Harrison Sts., 
ittsburgh, Penn., manufacturer of gears, had been destroyed 

by fire. The plant of the company was damaged and not 


totally destroyed. 


The Craig-Cantor Auto Co., Pittsburgh, Penn., has secured 
additional property adjoining its present quarters at Craig 
and Center Sts., and will erect three additional buildings for 
factory purposes. 


The warehouse and fabrication plant of the Carnegie 
Steel Co., Wisconsin and Bush Sts., Baltimore, Md., was 
destroyed by fire, on Jan. 3. New buildings will be erected at 
once. The estimated loss is $50,000. 


The Westminster Metal & Foundry Co. Westminster, 
Md., is having plans prepared for an additional one-story 
foundry, to be erected at its plant. 


Bids will be eceived as follows by the Paymaster-General, 
U. S. N., Chief of the Bureau of Supplies and Accounts, Navy 
Dept., Washington, D. C.: 
ntil 10 a.m., Jan. 14: Schedule 5078, Class 67, $36,700 Ib. 24 
best boiler steel plates, 60x240 in., 15.3 Ib. per og tt. Class 68, 
5400 Ib., 24 best structural steel angles, x #x it in. by 
24 ft., for delivery at Washington Navy Yard. Schedule 5084, 
Class 97, 26 pneumatic drills; Class 98, six pneumatic chip- 
ping hammers; Class 99, six pneumatic riveting hammers; 
Class 100, eight pneumatic scaling hammers; Class 101, six 
pneumatic jam riveters or holders-on; for Norfolk Navy Yard. 


Until 10 a.m., Jan. 21: Schedule 5085, Class 1, 42 tons, cast- 
iron bell and spigot pipe with fittings, for delivery at Pearl 
Harbor, H. T., also valves, gaskets, manhole covers and 
frames, etc. 

Until 10 a.m., Feb. 4: Schedule 5102, Class 1, one crankshaft 
lathe, 120-in., motor driven, for Puget Sound Navy Yard. 


SOUTHERN STATES 


Chauncey Lobingier, 314 Frick Bldg., and George L. King, 
Apollo Blidg., both of Pittsburgh, Penn., are organizing a 
company to operate the Loucks Iron & Steel Works at Roan- 
oke, Va. The plant was recently purchased by Pittsburgh 
capitalists. 


The Davis Electrical Co., Parkersburg, W. Va., is plan- 
ning the establishment of a branch plant at Wheeling, W. Va. 


The Eagle Iron Works, recently incorporated at Wilming- 
ton, N. C., with $125,000 capital stock, has taken a five-year 
lease on machine shops at Front and Hanover Sts., and will 
manufacture rotary engines. M. M. Parker, Jr., is pres.; J. W. 
ee vice-pres. and gen. megr., and J. M. Hines is secy. and 
reas. 

The Southern Art Metal Co., Americus, Ga., will shortly 
ask bids on the materials and equipment for the new plant 
it will erect. C. C. Hawkins, J. W. Hightower and John Shef- 
field are directors. L. W. Rose is mgr. Noted Oct. 17. 


A company is being organized at Atlanta, Ga. by H. H. 
Hoover to succeed the Hoover-Conrow Aéroplane Co. in the 
manufacture of aéroplanes. 


The Van Winkle-Morton Truck Co. has been incorporated 
at Atlanta, Ga., with $50,000 capital stock, and will manufac- 
ture motor trucks and passenger motor vehicles. A. J. Paxton, 
Jr., and Edgar Watkins are interested. 


Press reports state that Louis Lebovitz, Springfield, Mo., 
is interested in establishing a plant at Birmingham, Ala., to 
manusogere a patented device to prevent the spreading of 
steel rails. 


The New Orleans Railway & Light Co., New Orleans, La., 


‘is planning the erection of car-building and repair shops. 


A_ $25,000 garage is to be erected at Shreveport, La., for 
W. K. Henderson, Jr. The new structure will be constructed 
of brick and steel, and will be fireproof throughout. 


The Dayton Motor Truck Co., Dayton, Ohio, will establish 
a factory at Chattanooga, Tenn. A. EB. Ausman is representing 
the company at Chattanooga. 


The Nashville Auto Co., 110 Woodland St., Nashville, Tenn.., 
is receiving bids on the equipment for its new auto repair 
shop. E. Nicks is mgr. Noted Jan. 2. 

A plant for the manufacture of iron goods is to be equipped 
at Nashville, Tenn., by the White Star Iron Works. eesnly 
incorporated with $25,000 capital by E. Y. Chapman, H. .; 
Star and L. C. Orr. 

J. Wheeler McGhee and the Armstrong estate are planning 


the erection of a $75,00 2 é > 3 
Loulevifin xe $ 0 garage at Third and Chestnut Sts., 


MIDDLE WEST 


The Rodel Auto & Carriage Co., 652 State Ave., Cincinnati, 
Ohio, will erect a garage, to cost $10,000. 


ewes S Seeseel, aens Vermont Ave., Cleveland, Ohio, have 
ed contracts for >» erectio - 4 ac 
on te cr ek e erection for a four-story machine 

The Anderson Rolled Gear Co., Cleveland, Ohio, has leased 
a building and will equip for the manufacture of spiral and 
bevel gears by a special process. H. N. Anderson is the in- 
ventor. 

The Atlas Bolt & Screw Co., Cleveland, Ohio, manufac- 
turer of bolts, screws and mine cars and equipment, will erect 
a new plant at the New York, Chicago & St. Louis R.R., near 
Ivanhoe Rd. 

The Park Drop Forge Co., 850 East 79th St., Cleveland. 
Ohio, manufacturer of auto forgings, has awarded contracts 
for the erection of an addition, to cost $9000. 
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The Willard Storage Battery Co., Cleveland, Ohio, has 
repared plans and will erect a Gve- stacy 100x330-ft. build- 
ng. Storage batteries and electric-lighting systems will be 
manufactured. T. A. Willard is gen. mgr. 


Bids have been received for the erection of a four-story 
addition, 181x90 ft., to the factory of the Egry Register Co., 
Dayton, Ohio. 

The Garford Co., Elyria, Ohio, is asking for bids on the 
construction of additions to its automobile plant. One of the 
buildings will be 57x280 ft., of structural steel. 


The Sandusky Automobile Parts Co., Sandusky, Ohio, is 
planning to enlarge its plant for the manufacture of auto- 
mobile trucks and accessories. 

The factory of the Haughton Elevator & Machine Co., 
Huron and Lafayette Sts., Toledo, Ohio, is to be enlarged. 
The contract has been awarded. 


P. R. Stockwell, 418 East 33d St., Indianapolis, Ind., has had 
plans prepared for the erection of a garage. 


The National Motor Vehicle Co., Indianapolis, Ind., is plan- 
ning to build a:three-story, 83x97-ft. brick addition to its 


factory. 


The Link-Belt Chain Co., Indianapolis, Ind., will erect a 
forge shop. It will be one story, 48x155 ft. 


The Cole Motor Car Co., Indianapolis, Ind., will erect a fac- 
tory at Washington and Davidson Sts. The building will be 
four stories high, 100x240 ft. 

The Duncan Electric Mfg. Co., La Fayette, Ind, has 
awarded the contract for the erection of its proposed four- 
story factory. The building will be 40x80 ft. 


The Amplex Motor Car Co., Mishawaka, Ind., will erect an 
addition to be used as an assembling room. It will be one- 
story, 120x255 ft. A. E. Watson is secy. 


John Volz, 116 South Ashley St., Ann Arbor, Mich., will 
erect a public garage on Ashley St. It will be of brick, two 
stories, 47x66 ft. H. W. Pipp, Ann Arbor, is arch. 


BE. A. Drake, Detroit, Mich., has recently purchased prop- 
erty at the corner of Jefferson Ave. and Hastings St., on the 
rear 100 ft. of which he proposes to erect a garage. 


The Mayer Carburetor Co., Buffalo, N. Y., is considering 
the erection of a factory at Detroit, Mich. 


The Kalamazoo Stove Co., Kalamazoo, Mich., will erect a 
factory and office building. 

The Habble Automobile Co., Monroe. Mich., will erect a 
public garage. It will be one story, 130x23 ft., of brick and 
cement block. 

The Burr Co., Champaign, Ill., will erect an addition to its 
foundry. The building will be one-story, 30x133 ft. Work 
will begin soon. 


Marshall Field & Co., State and Dearborn Sts., Chicago, 
Ill., will erect a garage and distributing station. 

Fire, Dec. 31, destroyed the plant of the Port Washington 
Brass Works, Port Washington, Wis. Loss, $2500. The fac- 
tory will be rebuilt. 

The Payson Mfg. Co., manufacturers of hardware, 2918 
Jackson Blvd., Chicago, Ill, will erect a three-story brick 
addition to its plant. It will be 25x150 ft., of brick. 

The Illinois Steel Co., Chicago, Ill., will erect two additions 
to its plant. Each will be 50x125 ft., of steel. 

The Chicago Steel Foundry Co., Chicago, Ill., will erect a 
one-story brick foundry at 3715 Kedzie Ave. It will be 162x 
42 ft. The offices of the company are in the Rookery Bldg. 

A. Arnis, arch., is preparing plans for J. C. Johnson, 1633 
North Francisco Ave., Chicago, Ill., for a two-story brick gar- 
age. to be built at 837 Reed St. It will be 22x22 ft., two 
stories. 

The Great Western Smelting & Refining Co., Chicago, IIL, 
will build a 125x130-ft. brick addition, one story, to its works 
at 634-44 West 47th St. H. L. Newhouse is arch. 

The Gould Pump Co. is building a new factory, 100x100 ft., 
two stories, of brick, at 3803-13 South Ashland Ave., Chicago, 


The Donahue Estate will erect a brick factory at 608 
West Madison St., Chicago, Tll. The buildings will be seven 
stories, 30x198 ft., of brick. The first floor will be occupied 
by the Halzce Steel Co. 

McKay & Pogue, 133 West Washington St., Chicago, IIL, 
will erect a garage and store building. It will be one story 
high. Estimate cost, $30,000. The contract has been 
awarded. 

The Estate of T. E. Wells, 160 West 
cago, Till, will erect a garage, 51x153 ft. 
received. 

Hayes Bros., 1131 East 64th St., Chicago, Il, will erect a 
one-story garage, 50x100 ft. Bids are being received. 

Bids have been received by Lucia Bros., Green Bay, Wis., 
for the erection of a two-story garage, 44x68 ft. Estimated 
cost, $6000. 

The Garage Equipment Mfg. Co., 742 South Pierce St., 
Milwaukee is., is receiving bids for rebuilding its factory. 
destroyed by fire. The building will be one story, 100x938 ft. 


WEST OF THE MISSISSIPPI 


M. J. Osborn, St. Paul, Minn., has been granted a permit 
to erect a two-story garage at West 34th St. and College Ave. 
The structure will be 82x150 ft., and will cost about $28,000. 

The Hanna Motor Mfg. Co., Kansas City, Mo., recently in- 
corporated with a capital of $60,000, will equip a plant for 
the manufacture of motors. John M. Frank and R. Hanna are 
interested. 

The Houston & Texas Central R.R. Co. will double the 
capacity of its machine shops at Hearne, Tex. Its yard 
facilities will also be enlarged. 


Jackson Blvd., Chi- 
Bids are being 
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Plans are being prepared for the construction of a new 
roundhouse at San Antonio, Tex., for the International & 
— Ry.. The estimated cost of the structure is 


WESTERN STATES 


Cc. C. Wolford, of the firm of Wolford & Wolford, Seattle, 
Wash., is having plans prepared for the construction of a 
arty oe and repair shop in Seattle, to cost approximately 

The City Garage, 212 Locust Ave., Longbeach, Calif., is 
receiving bids fer the construction of a two-story garage, 
650x110 ft. 

Marie Hamel, Los Angeles, Calif., has taken out a permit 
to erect a machine shop, of brick, on Santee St. The esti- 
mated cost is $5500. 

J._F. Holbrook, Los Angeles, Calif., is having plans pre- 
ared for a machine shop, to be erected at San Pedro and Mar- 

et Sts., Los Angeles. he building will be 94x100 ft. Mor- 
gan, Walls & Morgan, Story Bulg., Los Angeles, are the archs. 

A. E. Shedd, Madera, Calif., will soon begin the erection 
of a commercial garage and repair plant on Hughes S&t., 
Madera. The contract has been awarded. 

R. A. Minor and R. A. Rideout, San Luis Obispo, Calif., will 
erect a commercial garage and machine shop at San Luis 
Obispo. 

R. T. Miller, San Diego, Calif., has leased a site on 13th 
St., San Diego, and will erect a commercial garage and ma- 
chine shop, 50x200 ft. 

The Hoover Spring Co., San Francisco, Calif., has leased 
a building on Turk St., near Van Ness Ave., and will establish 
a factory for the manufacture of springs. 

James Page, Santa Paula, Calif., will erect a commercial 
garage and machine shop at Santa Paula. 


CANADA 


The United States Steel Corporation, Pittsburgh, Penn., 
has secured a site at Sandwich, Ont., opposite Detroit, Mich., 
and will establish a steel plant, costing about $20,000,000. 

The McKinnon Motor Vehicles, Ltd., has been incorporated 
at Toronto, Ont., with $100,000 capital stock, and will equip 
a plant for the manufacture of automobiles. Donald J. Mc- 
Kinnon, Thomas S. Blues and Gordon B. Mansfield are pro- 
visional directors. 

The A. B. Ormsby Co., Toronto, Ont., has purchased a site 
at King and Dufferin Sts., and will erect a plant, costing 
about $150,000, for the manufacture of metal window frames. 

The Baxter Hardware Co., Ltd., has been organized at 
Windsor, Ont., with a capital of $40,000, and will erect and 
equip a plant to manufacture hardware specialties. Charles 
S. Baxter, E. Baxter, and David M. Roddy are among the in- 
corporators. 
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NEW ENGLAND STATES 


Four kilns of the Rockland & Rockport Lime Co., at Rock- 
pers. Maine, were destroyed by fire, Dec. 28. Loss, $15,000, 
argely covered by insurance. 

The Wyandotte Worsted Co. is building a brick addition 
to its main building at Waterville, Maine. 

The woolen mill of Walter Little, at North Montpelier, Vt., 
was destroyed by fire, Jan. 1. Loss, $20,000, covered by in- 
surance. 

The shop of the Boston Frame & Moulding Co., 15 Wash- 
A St., Boston, Mass., was damaged by fire, Jan. 5. Loss, 

The shoe factory 
Mass., was destroyed by fire, Jan. 4. 
by insurance. 

The Carr Rubber Co., Framingham, Mass., is planning the 
erection of an additional factory this spring. 

The sausage factory of the Globe Provision Co., 28 Barclay 
St., Fall River, Mass., was damaged by fire, Jan. 2. Loss, 
$1000, covered by insurance. 

The sawmill and woodworkin 
Huntington, Mass., was destroye 
mated at from $2000 to $3000. 

We are officially advised that the. Dustbane Mfg. Co. has 
awarded the contract for its new factory at Ipswich, Mass. 
The building will be one story and basement, 56x105 ft., the 
first floor to be of reinforced concrete. Burtis S. Brown, 88 
Broad St., Boston, is consult. engr. Noted Dec. 26. 

The factory of the Leominister Shell Goods Co., Whitney 
Sts Leoministér, Mass., was damaged by fire, Dec. 30 . Loss, 


of Austin H. Putnam & Co., Danvers, 
Loss, $15,000, covered 


plant of Myron R. Fisk at 
by fire recently. Loss esti- 


Fire at Lowell, Mass., caused a loss of $75,000, Jan. 2. The 
firms whose plants were damaged are: Pratt & Forrest Co., 
lumber yard; Al. Brooks Co., lumber yard; H. A. Alley, pattern 
manufacturer; W. K. Aldrich, manufacturer of screws; John 
Tripp, roll coverer. 

The plant of the William H. Aldrich Co., cabinet maker, 
Fletcher and Outton Sts., Lowell. Mass., was destroyed by 
fire, Jan. 2. Loss, about $10,000. 

The Columbia Textile Co., recently ineorporated with a 
capital of $150,000, has purchased the building formerly 
occupied by the Field Tool Co., at Lowell, Mass., and will 
manufacture textiles. 

James Clark, Marlboro, Mass., has porehaced the Common- 
wealth Shoe Factory, and will install additional equipment 
for the manufacture of shoes. 

The Dennison Mfg. Co., tag manufacturer, South Framing- 
ham, Mass., is starting a branch factory at Worcester, Mass., 
to employ 85 hands. 
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The American Knitting Co. is building an addition to its 
mill on Lexington St., Waltham, Mass. 


Plans drawn by Bernhardt Doehrer, arch., are now being 
figured for a new laundry, to be erected on Stratford Ave., 
near East Main St., Bridgeport, Conn., for Adolf Sherman. It 
will be one and two stories high, of brick, with gravel roof. 


The Connecticut Mills Co., Danielson, Conn., manufacturer 
of cotton goods, will install new machinery in its No. 1 mill. 


Fire recently destroyed the lumber and planing mill of 
the Gustav Loewenthal Lumber Co., Russell St., Middletown, 
Conn. Loss, $20,000. 


A contract has been awarded to build an addition to the 
boiler house on High St., New Haven, Conn., owned by Yale 
University. 

MIDDLE ATLANTIC STATES 


Green & Wicks, archs., 110 Franklin St., Buffalo, N. Y., are 
réceiving bids for the construction of a three-story factory, 
100x50 ft., for the Barcalo Mfg. Co., manufacturers of beds. 


The Dwelle-Kaiser Co., manufacturer of glass mirrors, 
Buffalo, N. Y., has purchased a seven-story factory at Elm 
and Sycamore Sts., and will equip it for the manufacture of 
its product. 


The Eugene Walrath Knit Goods Co., Little Falls, N. Y., is 
equipping a building on Mohawk St., for manufacturing pur- 
poses. 


Fire, Jan. 4, destroyed the asphalt plant of the A. C. Horn 
o., Hancock and Bodine Sts., Long Island City, L. L, N. Y. 
Loss, $20,000. ; 


The Federal Milling Co., of Lockport, N. Y., will erect a 
flour mill and two grain elevators at the Niagara River and 
Main St., North Tonawanda, N. Y 

John Hannan, Ogdensburg, N. Y., is erecting a three-story 
factory on Catherine St., for the occupancy of Robinson Pear- 
son & Co., manufacturers of workingmen’s garments, who will 
equip it with standard machinery. 


The Oswego Textile Co., Inc., Oswego, N. Y., has filed in- 
corporation papers with a capital stock of $25,000, and will 
establish and equip a plant for the manufacture of knit 
goods. J. A. Shufelt and A. C. Coon, of Oswego, and W. H. 
Spanswick, of Fulton, are the incorporators. 


The Michelin Tire Co., of Milltown, N. J., is adding a large 
wing to building No. 14. It will be one-story high, with a 
second story over one portion of it. It will be constructed 
of reinforced concrete, with roof of saw-tooth design. 


The Peerless Kid Co., North Second St., Camden, N. J., 
manufacturers of leather goods, will erect a new boiler-room 
addition to its plant, 21x68 ft. 


The Camden Curtain & Embroidery Co., Camden, N. J., 
manufacturer of embroideries and laces, has taken out a per- 
mit to erect a five-story brick addition to its plant, 65x105 ft. 


The plant of the American Veneer Co., Kenilworth, N. J., 
was recently totally destroyed by fire. The loss is estimated 
at $200,000. 


I. T. Straus, 12-26 Chapel St., Newark, N. J., leather manu- 
facturer, has awarded contracts for the following additions 
to his plant: A two-story brick manufacturing building, 60x 
100 ft.; a one-story power house, 35x50 ft.; a one-story tank 
house, 25x35 ft. The improvements will cost $20,000. 


The Newark Trunk Co., Newark, N. J., recently organized, 
has leased quarters at 14 Ward St., and will establish a plant 
for the manufacture of trunks and accessories. 


The Chesebrough Mfg. Co., Perth Amboy, N. J., manufac- 
turers of vaseline specialties, has taken out a permit to build 
a one-story brick addition to its plant on Sheridan St. 


Bids are being received by Abel Hanson, State and Gor- 
don Sts., Perth Amboy, N. J., for the construction of a two- 
story, 234x45-ft. porcelain factory The estimated cost is 
$20,000. Jensen & Brooks, 196 Smith St., are the archs. 


The De Lion Tire & Rubber Co., Trenton, N. J., has 
awarded a contract for the construction of a two-story fac- 
tory, 245x60 ft. Freeman & Hassleman, 39 West 38th St., 
New York, N. Y., are the archs. 

The Cedar Cliff Silk Co., Chambersburg, Penn., will erect 
an addition to its plant, 300x100 ft. Electric equipment will 
be installed. 

The Union Petroleum Co., Marcus Hook, Penn., is having 
plans prepared for a new refinery to replace the structure 
destroyed by fire. 

Fire, on Jan. 6, caused damage amounting to $10,000, at the 
oilcloth plant of Thomas Potter & Sons, Second and Erie 
Aves., Philadelphia, Penn. 

Fire, Dec. 31, destroyed the plant of the Union Macaroni 
Works, Wilmington, Dei. Loss, $20,000. 

Fire, Dec. 31, destroyed the fertilizer plant of the General 
Mfg. Co., Canton, Md. Loss, $150,000. 


SOUTHERN STATES 


The Bailey Lumber Co., Bluefield, W. Va., will erect a new 
mill under the supervision of G. McCue, vice-pres., at a cost 
of $25,000. It will be of mill construction, 53x280 ft., two 
stories in front and three in the rear. Equipment will include 
universal rip saw, band saw and cutting boxes E. L. Bailey, 
Lock Box 336, Bluefield, is pres. 

The W. B. Woolf Milling._Co. has purchased the property 
of the Keyser Milling Co., eyser, -. Va., and will rebuild 
the mill. The capital stock will probably be increased later 
and other industries added. 

The Whitehead Hosiery Mills, Burlington, N. C., will erect 
an additional building to accommodate the new machinery it 
has decided to install. 

The Maysville Cotton Mills Co. has been organized at Mays- 

N. C., with $100,000 capital stock, and will spend $50,000 
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in erecting buildings and installing 5000 spindles with accom- 
panying machinery. 

The Fulton Cotton Mill Co., Athens, Ga., will build an addi- 
tion, 125x152 ft., and install eighty 40-in. and forty-eight 
36-in. looms for the manufacture of flat duck, ply warp and 
filing duck and drilling. The mill now has 6032 ring spin- 
dles and 2896 twister spindles. 


E. E. Saunders & Co. will establish a glue and fertilizer 
plant fs Peasaesta, Fla. The products will be manufactured 
rom fish. 


The Sanitary Drinking Cup Co. has been organized at 
New Orleans, La., by T. Semmes Walmsley, C. A. Hartwell and 
Louis Brandes, and will equip a plant for the manufacture of 
drinking cups. 


The Caddo Lubricant Co. will erect a pront at Shreveport, 
La., for the manufacture of lubricating oil. 


The Mountain City Mill Co. will erect a grain elevator at 
Chattanooga, Tenn., to cost about $75,000. It will have a 
capacity of 250,000 bu. The Baxter Engineering Co., Buffalo, 
Tenn., has charge of the plans. 


The Fellows Shoe Mfg. Co. is considering the establishment 
of fan factory at Chattanooga, Tenn. . L. Brady is secy. 
an reas. 


The Tennessee Cellulose & Mfg. Co. has been organized 
at Memphis, Tenn., with $500,000 capital stock, and will erect 
a plant to manufacture Kraft book, magazine and printing 
paper. 

The factory of the Cumberland Box Co., Nashville, Tenn., 
was destroyed by fire, Dec. 30. Loss, $15,000. Plans to rebuild 
are under consideration. 


The Tompkinsville Roller Mills Co. has been incorporated 
at Tompkinsville, Ky., and will erect a flour mill of moderate 
capacity. W. D. Bushong and S. T. Hagan are interested. 


Thomas Moore, Paris, Ky., has purchased a tract of timber 
near Hazard, Ky., and will erect a sawmill in the near future. 


The Speedway Tire Co. has been organized in Louisville, 
Ky., with $250,000 capital stock, and will erect a large plant 
for the manufacture of automobile tires. H. L. Lewman is 
pres. G. W. Greene has been appointed mer., and will be in 
charge of purchases of equipment. Noted Jan. 9 


MIDDLE WEST 


The State of Ohio will erect a bakery and install ovens 
at the Columbus State Hospital, at Columbus, Ohio. SEsti- 
pes cost, $20,000. E. W. aswell is secy. Board of Admin- 
stration. 


The State of Ohio is considering the construction of a 
laundry at the Gallipolis State Hospital at Gallipolis, Ohio. 
Estimated cost, $20,000. E. W. Haswell, Columbus, is secy. 
Board of Administration, Columbus. 


The Esterline Co., Indianapolis, Ind., has selected a site 
along the Indianapolis speedway on which to erect a large 
factory for the manufacture of the Esterline electric lights. 
Bids will be asked soon. 


The White Star Refining Co., Detroit, Mich., has awarded 
the contract for the erection of its proposed factory. It will 
be two-story and basement, 50x115 ft. 


The Modern Laundry Co., 1160 Jefferson Ave., Detroit, 
Mich., has started work on the erection of its proposed laun- 
dry. The building will be one-story, 50x200 ft., and will cost 
$30,000. 

J. L. Dornbos and others will soon ask bids on revised plans 
for the erection of a tannery at Spring Lake, Mich. James 
Price, Holland, Mich., is arch. 

B. Kaplan, Chicago, Ill, will erect additions to his bakery. 
The contract has been awarded. H. I. Dolsey, 1123 Throop 
St., Chicago, is arch. 

The Lorenz Knit Goods Mfg. Co., 1752 Belmont Ave., Chi- 
cago, Ill, has awarded the contract for the erection of its 
proposed factory, to cost $12,000. 


Philip Laser, 1333 West 12th St., Chicago, Ill, will erect 
a bakery. Bids are being received. 

M. Goldstein, 1246 West 12th St., Chicago, Tll., will make 
additions and alterations to his bakery. Bids are being asked. 

The Decatur Brick Mfg. Co., Decatur, TL, will erect a 
brick plant, to cost $100,000 

A match factory, to cost $100,000, will be erected at De- 
eatur, TllL Cc. A. Wait is secy. Chamber of Commerce of 
Decatur. 

James Straka & Co., Joliet, Ill, will erect a two-story 
steam dye plant. 

Fire, Dec. 31, destroyed the June grain elevator, Merritt, 
Til. Loss, $10,000. 

The plant of the N. Seidl Fish Co., Marinette, Wis., has 
been destroyed by fire. Loss, $8000. 

The Lakeside Paper Co., Neenah, Wis., will erect an addi- 
tion to its paper mill. The building will be two stories high. 
50x100 ft. 

Fire, Jan. 1, destroyed the plant of the Park Falls Mfz. 
Co., Park Falls, Wis. Loss, $50,000. 


WEST OF THE MISSISSIPPI 


The plant of the National Stone Mfg. Co., 1343 Fillmore 
St., Northeast, Minneapolis, Minn., was destroyed by fire, Jan. 

Loss, $18,000. 

The Minnesota Harness Co., Winona, Minn.. will construct 
a three-story addition, 25x140 ft., to its factory. 


Harry Raiff and A. E. Lewis, both of Columbus. Mont.. 
have organized a company with a capital stock of $25,000, 


Ee 


oe 
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' to make extensive 


, plant. 


AMERICAN 


mill at Big Timber, Mont., 


and will convert the old flour 
About $10,000 will be ex- 


into a modern flour-milling plant. 
pended. 


The Lum Tucker Gin, Cleburne, Tex., was destroyed by fire, 
Jan. 1, at a loss of about $20,000. 


The Hirsch Cooperage Co., Houston, 
lish a cooperage plant at Houston. 


Fire, Jan. 2, destroyed the cotton gin of Mowdy & Seaman, 
Josephine, Collin County, Tex. Loss, $15,000. 


The Lavernia Farmers’ Gin Co., Lavernia, Tex., will erect 
a cotton gin at Lavernia. Frank Koepp, William Englehardt 
and Cc. Cc. F. Diekow are interested. 


The Blackwell Brick Co., Blackwell, Okla., has been incor- 
porated with a capital of $50,000, to establish a brick-making 
plant at Blackwell. David Oliver and L. H. Thompson, Black- 
well, are interested. 


The Southwestern Silo Co., Oklahoma City, Okla., recently 
incorporated with a capital of $25,000, will establish a plant 
for the manufacture of silos. H. B. Garrett, Arthur R. Moore 
and Cc. F. 

D. O. Nation is contemplating the 
at Oklahoma City, Okla., for the manufacture 
for automobiles. 


Tex., plans to estab- 


Crane are interested. 


establishment of a plant 
of leather tires 


WESTERN STATES 


Henry L. Karrick, Cour d'Alene, Idaho, 
holdings of the Lane Lumber Co., at Cour 
remodel the plant and install new machinery. 


Kuna, Idaho, will erect a grain elevator at 


purchased the 
and will 


has 
d’ Alene, 


J. H. Ferguson, 
Kuna. 


The Wilson Orchard Co., 


Orchard Co., the Nampa 4:> 
the Burkland Apple Orchard Co., the i leights Orchard 
Co., and the Commercial Orchard Tracts Co., all of which 
own acreage on Eagle Heights, Nampa, Idaho, have decided 
to incorporate with a capital stock of $25,000, and to erect 
a cold-storage and fruit-canning plant at Nampa. 


Gilday & Montfort, Blaine, Wash., 
of an ice manufacturing plant at Blaine. 


A. N. Thompson and E. Lovett, Bridgeport, Wash., have 
purchased a site at Bridgeport and will construct a box fac- 
tory. A small sawmill will be operated in connection. 


The Blaine Farm Products Co.. Blaine, Wash., is being 
organized with a capital of $25,000, for the purpose of erecting 
a cannery. 


_ The Standard Clay Co., Little 
its clay plant, which was recently 
estimated cost of the new structure is $100,000. Noted Oct. 15. 


The Yakima Glazed Cement Pipe North Yakima, Wash., 
has been incorporated with a capital of $10,000, by W. M. 
Walter and George W. Hopp. The company will erect a plant 
at North Yakima, for the manufacture of its specialty. 


The Sound Mill Co., Port Townsend, Wash., 
repairs and alterations in its plant. 
equipment will be installed. 


The box factory of the 
Wash., which was recently 
T. S. Holland is vice-pres. 


The Pacific Products 
site at Port Townsend, 
David C. Lain and J. 
interested. 


are planning the erection 


Falls, Wash., will rebuild 
destroyed by fire. The 


Co., 


plans 


Puget 
. New 


Co., Puyallup, 


Holland-Cook Mfg. L 
will be rebuilt. 


destroyed by fire, 


has acquired a 
fertilizing 
are 


Wash., 
erect a 
Port Townsend, 


Co., Seattle, 
Wash., and will 
Fred White, 


The Fairclough Bros. will install a cyanide mill at their 
Ogle Mine, near Oregon City, Ore. 
The Placer County Fruit Growers Co., Lincoln, Calif., 


recently incorporated, will build a cannery at Lincoln, to cost 
about $50,000. A. Sereva is pres. 


The Phoenix Milling 
plans prepared for a large 
and B Sts., Sacramento. The 


Co., Sacramento, Calif., is having 
milling plant to be erected at 12th 
estimated cost is $100,000. 


The Charles R. McCormick Lumber Co., San Diego, Calif., 
plans to make extensive improvements and additions to its 
plant. 

CANADA 

Fire, Dec. 23, destroyed the Power Co.'s dinitrolide factory 
on Short Lake, Cobalt, Ont. Loss, $12,000. 

The National Tube Co., Fort William, Ont., has plans for 
a new $100,000 factory, upon which work will begin as soon 
as possible. W. W. Near is pres. 


The McCormick Biscuit Mfg. Co. will remain in London, 
Ont., and has purchased a site of 100 acres on Dundas St., 
on which it will erect a new factory, employing 700 to 1000 
hands. Noted Oct. 24. 


Ottawa, Ont., will shortly 
new refrigerating plant. 


Ice Co., 
equip a 


The Ottawa Artificial 
ask bids for machinery to 
T. Lewis is mgr. 

The 
prepared for a 
T. Pringle, 509 Continental Life 

The S. H. Acklin Co., Worcester, Mass., manufacturer of 
wickerwork, is negotiating for a site at Edmonton, Alta., to 
establish a Canadian branch. Plans will be prepared soon. 


vylans 
,000. 


Heintzman Piano Co., Toronto, Ont., 
new addition to its factory, 
Bldg., is arch. 


is having 
costing $2 


The Alberta Concrete Products Co., Ltd., wi]l establish a 
plant at Medicine Hat, Alta. Albion J. Matthews is the prin- 
cipal stockholder. 

The Dominion Straw Goods Co., 15 Rue St. Pierre, Mon- 
treal, Que., is having plans prepared for a new factory, to 


cost $30,000. Construction will begin in the early spring. 
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NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 


Plastic Metal Co. 
Capital, $300,000. Incor 
E. Jacobs, Peter A. “<- New York, N. Y. 

Harrison uty. © Inec., Lockport, N. Y.; machinery. Capi- 
tal, $200,000. neorporaters: Byron V. Cobert, William W. 
Campbell, Herbert C. Harrison, Lockport, N. Y. 


Chelsea Operating Co., Inc., Boro. Manhattan, N. Y.; ma* 
chinery, dynamos. Capital, $10,000. Incorporators: William 
A. Winter, Henry T. Franklin, William G. Lenz, 548 West 25th 

t.. New York, N. Y. 

Drouet & Page Co., Inc., Boro. Manhattan, N. Y.; motors. 
Capital, $10,000. Incorporators: Conrad Milliken, Ingrid E. 
Larsen, Martin B. Hoffman, 38 Park Row, New York, a as 

Mathias Range & Oven Co., Inc., Boro. Manhattan, N. Y.; 
stoves, ovens. Capital, $250,000. Incorporators: H. J. Mathias, 
S. Falk, R. L. Cherurg, New York City. 


Brooklyn, N. Y.; metals. 


(Iine.), Boro. 
S. Watson, William 


orators: James 
21 West 131st St., 


Stewart Warner Speedometer Corporation, Boro. Man- 
hattan, N. Y.; —— Capital, $25,000. Incorporators: 
E. E. Holmes, Brooklyn P. Powell, Great Neck; H. B. 


Means, Jersey City, N. a 


Transit Mfg. & Materials Co., Inc., 
metals. Capital, $200,000. Incorporators: 
E. Movell, Leslie S. High, 43 West 117th St., 


Charles Weiland, Nyack, N. Y.;: hardware, cutlery. 
$750,000. Incorporators: Leo. R. Brilles, Peter A. Lee, 
York, N. Y.; Harry G. Kosch, White Plains, N. Y. : 

Centennial Electric Co., Inc., Port Ewen, Ulster County, 
N. Y.; electrical apparatus. Capital, $25,000. Incorporators: 
William M. Halstead, Henry Hutchinson, Guy V. Williams, 116 
Broad St., New York, ae a 


Boro. Manhattan, N. Y.; 
Jacob Manne, ws A 
New York, . 
<ieshed, 
New 


Ball Washburne Motor Co., Inc., Rochester, N. Y. Capital, 
$25,000. Incorporators: Ward H. Ball, Charles H. Washburne, 
Asa R. Ball, Rochester. 


Field Signal & Construction Co., Camden, N. J.; iron, steel. 


Capital, $100,000. Incorporators: 0. S. Field, J. S. Wilkers, 
W. B. McMullen, Camden. 

Independent Embroidery Machine Co., Hoboken, N. J.; 
embroidery machinery. Capital, $100,000. Incorporators: J. 
F. Gardner, R. W. Gutheil, F. Foster, Hoboken 

_Hudson Ozone Machine Co., Jersey City, N. J.; ozone ma- 
chines. Capital, $100,000. Incorporators: L. H. Gunther, H. / 


Black, John R. Turner. 

Splitdorf Electrical Co. of New York, Newark, N. J.; en- 
gines, motors, generators, batteries. Capital, $25,000. In- 
corporators: Cc. W. Curtiss, Newark; O. J. Rhode, New York, 
N. Y.; W. J. Murray, Jersey City, N. J. 

The Berntson Steel Wheel Co., of Bethlehem, Phillipsburg, 

J.: wheels for automobiles and other vehicles. ‘apital, 
$100, 000. Incorporators: J. E. Boatrite, D. H. Brillhart, F. B. 
Vanderstucken, Bethlehem, Penn. 


The Standard Motor Co., of New York City, Wilmington, 


Del.; automobiles, motor cycles, flying machines. Capital, 
$31, 600, 000. Incorporators: Donald Muehleman, New ork; 
Herbert E. Latter, William J. Maloney, Wilmington, Del. 


Wilmington, Del. Capital, $500,000. 


Wire Products Co., 
E. Selover, M. A. Barteau, 


Incorporators: W. M. Simpson; C. 
New York, N. Y. 


Johnson Electric Su ply Co., Cincinnati, Ohio. Capital, 
$10,000. Incorporators: Villiam J. McCauley, A. Bart Horton, 
W. M. Breinhart. 


Carburetor Co., Toledo, Ohio, capital $25,000; 


’ The Kero : 
Incorporators: M. O. Rettig, W. J. Brunn, 


carburetors, engines. 


H. C. Lyon, Martha Arndt and William G. Burgman. 
Murphy Mfg. Co., Chicago, I1l.: machinery. Snwttal, $50,000. 


Incorporators: H. C. Murphy, H. B. Pettis, H. Bartlett, 


Chicago. 

Mattoon Broom Corn Harvester Co., Mattoon, Ill; manu- 
facturing and selling the Mattoon broom corn harvester. 
Capital, $50,000. Incorporators: John S. Hamilton, Charles 
T. Montague, D. F. Sutton. 

Westlin Foundry & Machine Co., Tacoma, Wash.; foundry 
and logging machinery repair work. Capital, $25,000. In- 
corporators: Peter and V. R. Westlin. 

Art Metal Co., San Francisco, Calif. Capital, $75,000. In- 


corporators: J. P, Sweeney, J. P. Lucey, G. C. Egan, E. O’Gara, 


B. Hastings. 


NEW INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 
Shelburne Falls, Mass.; knitted 


Knitting Co., 
H. B. Upham, H. R. 


$25,000. Incorporators: 
Hoyt, Shelburne Falls. 


Springfield, Mass.; 
Johnson, pres.; 
Doran. 


Ashboyton 
goods. Capital, 
Ashworth, H. G. 


Hurlburt, Johnson Co., 
Capital, $50,000. Incorporators: E. B. 
W. Hurlburt, Springfield, treas., and J. G. 


Upham Bros., Staughton, Mass., boots and shoes. apital, 
$250,000. Incorporators: A. A. Mead, C. S. Upham, Staughton; 
G. A. Ham, Dorchester. 


mantels, tiles. 
Watson 
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Woherhury Hair Spring Co., Inc., Waterbury, Conn.; mat- 
tresses. Capital, $20,000. ~ Incorporators: George Hanley, C. H. 
Hanley and Thomas Mahoney, all of Waterbury. 


Barrieco Film Co, Inc., Boro. Manhattan, N. Y.; photo 
icture films. Capital. $75,000. Incorporators: M. S. Cohn, 
. Barrymore, M. H. Hoffstadter, New York, N. Y. 

Burmus Paper Co., Inc., Boro. Manhattan, N. Y. Capital, 
$25,000. Incorporators: John M. Burby, Fritz Muzer, Bis- 
mark W. Petsche, Yonkers. 

> Leather Goods Co., Inc., Boro. Manhattan, N. Y. 


. & M. 
Capital, $10,000. Incorporators: Max B. Silberstein, Henry 
Goldey, A. Ralph Greene, 73 Nassau St., New York, N. Y. 

Syncru Mfg. Co., Inc. Boro. Manhattan, N. Y.;_ rubber. 
Capital, $100,000. Incorporators: Charles D. Guryer, Maxwell 
Greenberger, Samuel R. Upham, 8 Gold St., New York, N. Y. 

The Sun Film Corporation, Boro. Manhattan, N. Y.; photo- 
graphic films. Capital, $50,000. Incorporators: Tobias A. 
Keppler, Julius H. Dreher, Sidney Ascher, New York, N. Y. 

Brown Shoe Co., Inc., Millbrook, N. Y.; shoes. Capital, $16,- 
000,000. Incorporators: H. S. Gould, New York, N. Y.; S. B. 
Howard, Millbrook; E. E. Holmes, Brooklyn, N. Y. 

Breslin Bros. Co., Gloucester, N. J.; carpets, rugs. Capital, 
$1,000,000. Incorporators: T. J. Breslin, Marlboro, N. J.; J. _J. 
Breslin, Long Branch, N. J.; J. Breslin, C. McDermott, M. 
Ford, Freeho 4, N. J. 

William F. Taylor Barrel Co., 
Capital, $100,000. Incorporators: 
Taylor, Jr., Sarah J. Schofield. 


Newark, N. J.; barrels. 
William F. and William 





FORTHCOMING MEETINGS 











The Institute of Operating Engineers. Regular meeting 
second Thursday of each ponte. Engineering Societies Build- 


ing, New York City. H, . Collins, secretary, 29 West 
Thirty-ninth St., New York City. 
American Society of Mechanical Engineers. Monthly 


meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St., New oYrk City. 


Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young's Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 


Providence Association of Mechanical Engineer.s Monthly 
a a ha Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
+28. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 


Engineers’ Society of Western Pennsylvania. 
meeting third Tuesday; section meeting, first Tuesday. 
Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday oveniog of each month, excepting July 
ot om Secretary, J. H. Warder, 1785 Monadnock Block, 


Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
pone. Howard Evans, secretary, Pier 45 North, Philadelphia, 


American Society of Engineer Draftsmen. Regular meeting 


third Thursday of each month. Walt retary 
116 Nassau St., New York City. a 


Monthly 
Elmer 


WANTS 


Positions Wanted, three cents rd, 
iejens 4 Pte oar werd. engh tncastto 
‘. 





llowed. 
four words for keyed address. 
All advertisements payable in advance. 


Copy should reach us not later than Friday 10 A. M., tor ensuing 
wi *s issue. Answers addres: iS Pe 

Yonk. willbe ~ ; resced to our care, Pearl St., New 
No information given by us regarding any advertiser's address 
Original letters of dation or oth pers should 
not be inclosed to unknown correspondents. - — - 


No advertising accepted from any agency, association or individual 
charging a fee for ‘‘registration,"’ or ~ 
— Soetleante Gee backtlean a commission on wages of suc 





POSITIONS OPEN 


Delaware 


MACHINISTS, LATHE AND PLANER HANDS; good wages 
and steady work for the right men; our bonus system yields 
large returns for industry and intelligence. Betts Machine 
Co., Wilmington, Del. 

Massachusetts 


BRASS FOUNDRY FOREMAN with practical experience 
in brass foundry practice and capabl f 
Fairbanks Co., 32 Peurl St., Boston, = eo 

DRAFTSMAN, high class, having had motor cycle experi- 
ence. In making application state pregiou experiense and 
salary expected. The Pope Mfg. Co., estheld, Mass. 
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MACHINIST AND INSTRUMENT MAKER for physical 
laboratory; must be all-around workman, tool and pattern 
maker; German or Swiss preferred. Write, stating age, ex- 
perience. present wages to Professor A. G. Webster, Clark 

niversity, Worcester, Mass. 


DRAFTSMAN, experienced in designing complete line of 
sensitive drills; state age, experience and salary expected. 
P. O. 296, Am. Machinist. 


Missouri 
DESIGNER AND DRAFTSMEN, thoroughly familiar with 
adding machines gnd the like, also a few detail draftsmen. 
Dalton Adding Machine Co., Poplar Bluff, Mo. 


New Jersey 

MACHINISTS—A few high-grade machinists and tool 
makers familiar with jig. fixture and gage work, by a concern 
building special machinery; state age, where previously em- 
ployed and wages. P. O. 46, Am. Machinist. 

FACTORY SUPERINTENDENT, for electrical company 
manufacturing direct current machinery; plant near New 
York. Applicants must show several years’ successful ex- 
perience in this line. Address, giving full particulars of ex- 
erience, with references and salary expected. Motor Mfg. 
P. O. 279, Am. Machinist. 

CHIEF DRAFTSMAN, capable of assisting chief engineer 
in maeeety design; must have initiative, original ideas, and 
experience in handling men; man with experience in hy- 
draulic machinery preferred. Drafting room employs about 
fourteen men; factory one-half hour from New York City, 
in New Jersey; state age, experience, reference and salary 
expected. P. O. 295, Am. Machinist. 


New York 
TOOLMAKERS—A large manufacturing plant with a new 
and uptodate tool room can use a few more first-class men; 
give experience, where previously employed, age and wages 
expected. P. O. 314, Am. Machinist. 


DRAFTSMAN ENGINEER wanted by automobile and ma- 
chinery accessory firm in New York; a high grade man, with 
thorough technical education and some years’ shop experi- 
ence, will find a good opportunity. Reply stating age, ex- 
perience and salary desired, to P. O. 293, Am. Machinist. 


MACHINE TOOL SALESMAN, preferable with special 
knowledge of gear cutting machines to cover eastern terri- 
tory and assist agents in the West; must have road experi- 
ence and extensive acquaintance among users of machine 
tools; state experience, references, salary. P. O. 335, Am. Ma. 


Ohie 
FOREMAN, first class man in automatic screw machine 
department. P. O. 294," Am. Machinist. 


FIRST CLASS man in hardening room to handle temper- 
ing of dies and special tools; also special tool dressing; ref- 
erences required. The Columbus Die, Tool & Machine Co., 
Columbus, Ohio. 

TOOL DESIGNERS, tool makers preferred, with practical 


oxperemes designing jigs and fixtures for small interchange- 
able parts; we have permanent employment for reliable men 


capable of giving satisfactory services. Address Nationa 
Cash Register Co., Dayton, Ohio. 
FIRST-CLASS machinists, tool makers, die sinkers, lathe, 


planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Buttding, -Cleveiand, Ohio. 


Pennsylvania 


ELECTRICAL INSTRUMENT MAKERS, first class, for our 
experimental department. Address Employment Department, 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Penn. 


DRAFTSMEN-DESIGNERS and detailers, familiar with 
small work, such as guns, typewriters, adding machines, etc., 
state experience in etail and compensation expected. P. O. 
269, Am. Machinist. 

MECHANICAL DRAFTSMAN, competent. experienced in 
machinery details and steam pipe work; state qualifications, 
references and salary expected to the H. C. Frick Coke Co., 
Mechanical Department, Scottdale, Penn. 


TOOL-ROOM FOREMAN wanted in town eastern Pennsyl- 
vania near Reading; must have had experience on small tools, 
such as taps and dies; tool room is an adjunct of a manufac- 
turing plant; if interested please state age, experience and 
salary usually earned; only an experienced man will be 
satisfactory. FP. O. 316, Am. Machinist. 

ENGINEER—An established engineering and contracting 
corporation with offices in Pittsburgh, Penn. offers a solid 
good future to a bright young engineer; applicant must have 
experience in concrete and structural steel, and be capable of 
working independently; salary @nd interest in business guar- 
anteed; $1000 cash investment required and highest refer- 
ences. P. O. 299, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry capersee. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

Virginia 
ONE MASTER MECHANIC (outside) wanted: $8 per 
; a competitive examination. will be held February 3, 


diem 
1913, to fill the above position. For further informatio - 
dress Commandant, Navy Yard, Norfolk, Va. wes 
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POSITIONS WANTED 


Connecticut 

RIVET MAKER, expert, with original ideas, wishes steady 
position with reliable firm. P. W. 322, Am. Machinist. 

ASSISTANT SUPERINTENDENT—Position as assistant su- 
perintendent wanted by young man; have had 13 orns shop 
and office experience; particulars on request. P. . 328, Am. 
Machinist. 

Illinois 

MACHINE DESIGNER AND DRAFTSMAN with ten years 
of shop and drawing room experience, is open for an execu- 
tive position; references. P. W. 313, Am. Machinist. 

SUPERINTENDENT desires. position; interchangeable 
manufacturing or sheet metal goods; best of reference and 
record; at present employed. P. W. 162, Am. Machinist. 

PURCHASING AGENT, ten years’ experience with large 
steel companies and machinery manufacturers, would change; 
age 31; married; American, A-1 references. P. W. 323, Am. 
Machinist. 

CHIEF DRAFTSMAN; wide experience with successful 
firms, expert designer, also worked in machine shop; engines 
and general work; can show efficient methods and economical 
results; strictly reliable. P. W. 330, Am. Machinist. 

SUCCESSFUL SUPERINTENDENT, 37 years of age; 1% 
years in executive positions; experienced in medium and large 
special and electrical machinery, uptodate production sys- 
tems, and managing large number of people. P. W. 303, Am. 
Machinist. 

DESIGNER AND TOOL MAKER with a broad experience 
and practical ability; familiar with sheet-metal presses and 
tools, forging machines and metal-working machine tools; 
can handle the design and construction of special automatic 
machines to advantage. P. W. 315, Am. Machinist. 

MANUFACTURING SUPERINTENDENT or practical pro- 
duction engineer, can increase production by tuning up all 
departments, introducing scheduling, piece work or premium 
systems, time study, instruction cards, etc.; I guarantee piece- 
work rates. P. W. 250, Am. Machinist. 

PURCHASING AGENT, now holding good position with 
large corporation in New York City, wishes to return West; 
young, married, ten years’ experience as buyer and system- 
atizer, solicits correspondence with growing concern, _ Chi- 
cago or vicinity preferred, but will go anywhere in West. 
P. W. 311, Am. Machinist. 

Missouri 

MECHANICAL SUPERINTENDENT, now employed; ex- 
perienced in interchangeable manufacture; successful shop 
organizer and manager of men; age, 36. P. W. 319, Am. Mach. 


New Jersey 

DIE MAKER executive wants position; 39; salary, $40; 
thorough and practical mechanic. Address Zealous P. W. 306, 
Am. Machinist. 

ASSISTANT SUPERINTENDENT or general foreman look- 
ing for position; 25 years’ shop experience; age 40; best ref- 
erences. P. W. 336, Am. Machinist. 

SUPERINTENDENT desires position; 15 years’ experience 
in manufacturing of gas engines with largest firm abroad and 
here; familiar with the most modern methods in manufac- 
turing; best references. P. W. 321, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, age 38, 

ractical mechanic, uptodate hustler, capable of designing and 
uilding special machinery and tools, to increase production 
at reduced cost; minimum salary, $3000. P. W. 308, Am. Mach. 


New York 
modern, energetic, good executive, tool or 
manufacturing, can produce results. P. W. 301, Am. Mach. 

MASTER MECHANIC wants position as executive; accus- 
tomed to the manufacture of sheet metal goods and metal 
specialties, large and small; age 40; salary $2500. P. W. 305, 
Am. Machinist. 

TOOL ROOM FOREMAN, 37, good mechanic, wants posi- 
tion, large plant, salary $2000; dies, tools, jigs, small machin- 
ery. P. W. 304, Am. Machinist. 

FOREMAN, successful in producing first-class work at 
satisfactory cost in American and foreign cars, wishes to 
make a change. P. W. 320, Am. Machinist. 

MACHINE DESIGNER, experienced shop and office on 
various automatic machines and shop tools; capable of de- 
veloping and inventing, desires executive position. P. W. 
307, Am. Machinist. 

SUPERINTENDENT open for engagement; good executive, 
first class mechanic with long experience in the electrical 
instrument and metal goods line; best of references. P. W 
310, Am. Machinist. 

MECHANICAL DRAFTSMAN as assistant chief or designer 
and checker, experience Corliss and gas engines and com- 

ressors, pneumatic tools, jigs and fixtures; references Al. 
» W. 329, Am. Machinist. 

ASSISPANT SUPERINTENDENT or production foreman, 
Al mechanic and expert on dies; wide experience and execu- 
tive with best of references; at present employed; age 41; loca- 
tion no object. P. W: 318, Am. Machinist. 

DESIGNER, age 35; graduate engineer: 15 years on ex- 
perimental and practical design of automatic and special 
machinery, also typewriters, adders, etc.; inventive and very 
successful in developing new machinery. P. W. 325, Am. Mach. 

SUPERINTENDENT, who has had several years’ experi- 
ence making time study of economical methods, both in ma- 


chine and foundry department of a very large manufacturing 
P. W. 313, 


FOREMAN, 


company, desires a similar position elsewhere. 
Am. Machinist. ’ 
DESIGNING DRAFTSMAN with technical education, de- 


sires a position in New York or suburbs: long experience on 
machine tools, special and automatic machinery, independen 
and responsible position in small concern preferable. P. W. 
309,' Am. Machinist. 
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Ohio 


TECHNICAL GRADUATE, with several years’ experience in 
design, manufacturing, installation and operation of gas and oil 
engines, wishes position with firm of consulting engineers. 
P. W. 327, Am. Machinist. 


ASSISTANT FACTORY SUPERINTENDENT, technically 
trained, able to detect cost leaks, improve production, and 
introduce modern working methods; young, responsible; at 
present employed; would like to correspond with firms in need 
of a live man. P. W. 317, Am. Machinist. 


Pennsylvania 


SUPERINTENDENT OR ASSISTANT; modern uptodate 
methods; 22 years’ experience in detail manufacturing, assem- 
bling and tool making. P. W. 326, Am. Machinist. 


MANAGER-—Very successful machine tool company’s stock 
and cost accounting system installer and manager, willing to 
change to firm desiring improved systems; familiar with 
shop work; married, 30, excellent habits; ex-bookkeeper. P. W. 
300, Am. Machinist. 


DESIGNER—Is there any machine tool bullder who Is 
willing to pay $6000 per year for having his machines brought 
and kept not only up to date, but ahead of his competitors? 
I can do it and I do not care whether the une consists of 
lathes, planers, shapers, drills, boring mills or other standard 
machines. I can prove to him that I have the ability and the 
ingenuity and I will not only improve and simplify, which 
means cheapen, but my ideas will be practical and often pat- 
entable. P. W. 302, Am. Machinist. 


Rhode Island 


DESIGNER, experienced on typewriter and adding machine 
experimental work, wishes to change. P. W. 331, Am. Mach. 


TOOL DESIGNER wishes to change; experience in gun, 
typewriter, adding machine, automobile, and general contract 
work. P. W. 333, Am. Machinist. 


SALES ENGINEER having both shop and selling experi- 
ence; at present employed but desirous of making change. 
P. W. 332, Am. Machinist. 


SUPERINTENDENT—A practical man, good executive and 
mocnanteal Ode. meen Saauitter with the latest on 
shop methods; best of references; New Engl] f a 

P. W. 334, Am. Machinist. . i —— 


Tennessee 

An uptodate business man, who is also an engineer and 
mechanic, now manager of a large foundry and machine shop, 
desires to make a change; can fill any executive position: own 
nae 7 on several successful machines that I could add to 
ine if desired; salary not less than $3000 per year; am a mar- 
ried man, 43 years old, in perfect health; will go anywhere. 
P. W. 298, Am. Machinist. 


Wisconsin 


SALES ENGINEER with broad, successful experience as 
a salesman and mechanic, desires connections with good 
house. P. W. 274, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs, fixtures, etc. Taylor-Schantz Co., 
Rochester, N. Y. . eee 

Patents secured. 
Washington, D. C. 

Let us quote you on casting and machining small brass 
parts. M. 804, Am. Machinist. ” 

Machines designed, drawings made. C. W. 
Frankford Ave., Philadelphia, Penn. 

For Sale—Large four head Sellers planer, slightly used. 
Address X Y Z, care Am. Machinist. 

For Sale—One new 10” Fay & Scott pattern makers’ lathe, 
never been set up, $100. M. 297, Am. Machinist. 


Several second-hand Sloan & Chace No. 5 bench lathes 
wanted; state price and condition. M. 337, Am. Machinist. 

Light and medium machinery or parts on contract. Send 
B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. 

Will purchase or rent small modern shop fully equipped, 
precision lathe, universal grinder, universal miller, etc.; New 
York or vicinity. M. 324, Am. Machinist. 


Incorporate your business under Arizona laws; cost small: 
no franchise tax; stockholders exempt from corporate debts; 
do business anywhere; laws and forms free. Southwestern 
Securities & Investment Co., Dept. 488H, Phcenik, Arizona. 


For lease, small, but modern machine shop in Connecticut; 
building equipped with motor and etere. steam-heating 
and automatic sprinkler systems: excellent labor conditions, 
focation on railroad, etc.; it is ready for you to step into today 
and begin work; write for details now. M. 272, Am. Mach. 


One 100-hp. upright engine. cross-compound, 9-in. and 
18x18-in. condenser, pump included, built by Coutie & Co., 
Troy, N. Y., fitted throughout with new bronze boxes, driv- 
ing wheel 72x16-in.; Waters governor; price, $300 f.o.b. cars 
Newark, N. J. Address James M. Seymour, Jr., 51-53 Law- 
rence St., Newark, N. J. 

For Sale—Engine lathe outfit—We have for sale an upto- 
date set of tracings, blueprints, patterns, jigs, templets and 
gages and special tools for a 14-in. engine lathe; also have 
four 14-in. lathes in process of construction, which complete 
outfit we offer for sale; this lathe outfit would be a splendid 
filer for any machine shop wanting a new line of machinery 
to build; for further particulars write Valley Machine Co., 
Parkersburg, W. Va. 


C. L. Parker, patent attorney, 990 G St., 


Pitman, 3519 
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Tools for a High Grade Automobile 


By Rosert Mawson 


SYNOPSIS—Accurately made tools to produce a high- 
grade car, including those for the crank case and cyl- 
inder, and the methods employed on connecting rods 
and knuckles. 

% 

The feature most observed by a visitor to the Crane 
Motor Car Co., Bayonue, N. J., is the care exercised to 
produce a car of the best design and workmanship. The 
system of machining, checking and rechecking betrays 
a keen desire for precision work. As an example, the 
inspection for position of the cams on camshafts em- 
braces four checkings. The inspection is performed with 
the shaft on centers, the cam positions being obtained 
with an ingex head. 

MACHINING THE CYLINDER 

The fixture for holding the cylinder when boring on a 

Lucas boring machine is shown in Fig. 1. It has a fin- 


ished surface A from which the measurements are taken 
to get the correct center distances. The cylinder is lo- 
cated by means of the screws B, forming a V; the screws 
C act as supports for the base. The cutter bar used for 
boring the cylinders is shown at D and is made with a 
high-speed steel cutter of the two-point type. 

The jig used for drilling the water-inlet and exhaust- 
pipe flange holes for the cylinder is shown in Fig. 2. 
The jig is located by means of the plugs A which fit 
into holes drilled in the dome of the cylinder in the 
previous operation. 

“The style of bushings used should be noted. These 
bushings are fitted with a bent wire handle B which 
permits the easy removal of the bushing from the jig. 

The tools used for machining the valve-chamber holes 
are shown in Fig. 3. The jig A is located by means of 
pins in a manner similar to Fig. 2. The valve-chamber 
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Fig. 1. CYLINDER-BORING FIXTURE 
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Fig 3. Dritt Jigs anp TooLs 
FOR VALVE HoLes 


Fic. 2. Dritt Jia ror CyLtinper Howes 


B, the shank of the bar 
The chamber is tapped 


holes are bored with the tool 
being piloted in the bushing C. 
with the tap D. The bushing ( is 
the jig plate A. The screw bushing is screwed into the 
cylinder-valve chamber and the bar F placed through 
The bushing @ is placed into the screw 


then removed, also 


the bushing. 
bushing 2, and owing to its length acts as a pilot for 
the cutter bar near the The angle 
reamer H is used for finishing the bevel seat for the 


point machined. 


valve with the valve-spindle bushing assembled 


Boring THE CRANK Casi 

After milling the cylinder and crankshaft sides of the 
crank case, they are bored. The boring fixture is shown 
in Fig. 4. It will be noticed that the crankshaft bear- 
ings are of rather unusual construction, being square 
at A. This surface is used for locating the crank case 


in the fixture fitting over the blocks B. 








128 AMERICAN MACHINIST Vol. 38, No. 4 








Fic. 4. Bortna FIXTURE FoR CRANK CASE 


The boring bars are well supported in the fixture, valve-clamp pin holes B. The jig is located by means 
of the two plugs in the jig fitting into the cam-follower 
guide holes C. The jig D is used for drilling the pump 
shaft, and the pump flange bolt holes at F, and the oil- 
pipe, strainer and flange holes at F. It is. located by 
means of the four pins G, which fit the cylinder holes 
in such a way as to prevent movement when drilling. 
The twist drills for the flange holes and the boring bar 
for the strainer hole are shown at J and J, respectively. 
The boring bars, roughing and finishing, for the pump- 


having seven supports for the crankshaft hole and three 
for the camshaft. The bars are driven by means of a 
pin fitting through the shank C and the bar D. The 
boring is performed by means of round two-point cutters 
which are held in place with screws fitting into a notch 
in the cutter. A Lucas boring machine is used for boring 
the crank cases, the fixture being shown in position on 


the machine table. 


RILL JIGS FOR THE CRANK CASE . . 
| 18 FOR THE CRANK shaft hole, are shown at A’; the bushings for the pump 

The jigs and tools used on the crank case are shown’ shaft and strainer are shown at Z and M, respectively. 
in Fig. 5. The small jig A is used for drilling the The jig A, Fig. 6, is used for drilling the cam-follower 
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Fic. 5. DritL Jigs For PuMP-SHAFT AND CYLINDER Howes IN CRANK CASE Fic. 6. 
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Fie. 7%. Dritt Jig ror THE TRANSMISSION CASE 


guide holes £, the guide-bolt holes /, and the cylinder- 
bolt holes G. The jig is located in the cylinder holes B 
by the plugs C and D. 

The plug C is fastened to the jig by means of pins. 
The plug P is provided with a slight movement by 
means of slots; this movement takes care of any slight 
inaccuracy in the boring of the cylinder holes. The 
twist drills and reamer used are shown in the halftone. 

The reverse side of this jig is used for drilling the 
bolt holes for the cylinder H. One of the plugs has 
similar adjustment for any slight inaccuracy in the bore 
centers of the cylinder. By using this reversing jig 
for crank case and cylinder, perfect alignment is pro- 


vided between the two parts. 


DRILLING THE TRANSMISSION CASE 


After the transmission case has been face milled it is 
drilled for the joint bolts. The jig used for this purpose 
is Shown in Fig. 7. The case is located by means of 
four screws, three of which are shown at A; these fit 
into posts in the jig. Two of these screws are set for 
position, and when the case is brought against them 
the other two screws are brought against the case and 
locate it. 

The case is held in a rigid position by means of the 
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CASE 


FIXTURE FOR THE TRANSMISSION 


Fig. 8. BorING 


straps B, and the hook-bolt C. The legs D are provided 
to allow freedom in moving the jig around on the drill- 
ing machine table, and to allow the table to clear the 
casting during the drilling operation. 

The other half of the transmission drilled 
from the other side of the jig, a similar method of locat- 
This method of jigging produces in- 


case is 


ing being used. 
terchangeable and aligning parts. 


BorInNG THE TRANSMISSION CASE 


The fixture used for boring the transmission case is 


Fig. 8. The boring is performed on a Lucas 


The fixture is located by means of 


shown in 
boring machine. 
tongues fitting in the table and held securely by means 
of straps fitting over the flange of the base and others 
fitting into the pockets A. The upon the 
Bolts passing through the drilled 


case rests 
machined pads B. 
heles C give the position and also hold the case secure. 
The two mainshaft holes are machined with two-point 
round cutters fitting in the bars D, the bars being sup- 
ported at both ends of the fixture. Cutters are also 
provided for use in the bar for cutting the recess and 
facing the sides of the ball-bearing support shown in the 
half case in Fig. 7. 


The bars D, Fig. 8, are driven by a pin fitting into 
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Fic 9. Jig ror THE CONNECTING Rop Fia. 10. 


BOLT-HOLE JIG 


Fie. 12 Knvexite Pin Frxrvure 
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the socket of the boring machine in a manner similar to 
Fig. 4. The other holes for the intermediate shaft and 
gear-shifting mechanism of the case are drilled and 
reamed through the bushings #, the bushings being 
made a good length to give good alignment. This fix- 
ture is also used on the vertical miller for end milling 
the pads used for the gear-shifting mechanism. 


DRILLING THE CONNECTING Rop 


The tools used for drilling the crank-end and wrist- 
pin bushing holes are shown in Fig. 9. The forging is 
located endwise by means of a stop at one end and the 


setscrew A at the other. The rod is held sidewise by 
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large end and the hollow mill J is for the wristpin end K. 
The rod is also profile milled along the surface H and 
the sides of the web as at L. 

One of the finished rods is shown in front of the jig, 
Fig. 9 and gives an idea of the machining performed. 
The small jig M, Fig. 11, is used for drilling the oil 
hole N in the wristpin end of the rod. 

MACHINING THE KNUCKLE 

The fixture, Fig. 12, is used in a Gisholt lathe for bor- 
ing the knuckle-pin hole A. It is fastened on the Gisholt 
machine faceplate by means of the holes B. The forg- 
ing is located by means of the poppet screws C, the straps 
D holding the knuckle secure. The hole A is bored, 
counterbored and the inner radius D machined in this 
fixture. The hole 2, which holds the shank of the 
knuckle, is made the necessary angle with the face F’, thus 
giving the required angle for the toeing of the wheel. 

The fixture and tools, Fig. 13, are used for finish- 
ing the head of the knuckles. The knuckle is placed in 
the fixture, resting on four screws, three of which are 
shown at A. The fixture is made to give the necessary 
angle as explained in Fig. 12, The knuckle is located 
by means of the bar B, which is held with the straps C. 
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Fie. 13. MiLuiIna Fixture AND TOOLS FOR THE KNUCKLE 


means of screws bearing against it. Two straps are placed 
over the rod and hold it firmly. It will be noticed 
that the supports for the rod are placed near the points 
machined, thus reducing any danger of springing action. 
The twist drills B, the boring bar C, and the reamers D 
are shown, the bar being piloted on both sides of the 
rod. 

The jig for drilling the bolt holes of the connecting 
rod is shown in Fig. 10. The rods are drilled before 
being split (the one shown is split) but after both 
crank and wristpin ends have been faced on a mandrel 
in a lathe. The rods are located by means of a pin 4 
fitting in the wristpin hole. A long strap B holds two 
rods at once for the drilling operation. 

The fixture and tools used for milling and sawing the 
connecting rod are shown in Fig. 11. The rod is located 
in the fixture A by means of a pin B and the two half 
plugs C fitting into the holes drilled in the jig, Fig. 9. 
The two straps D hold down the rod against the cutting 
strains. 

The form cutter FE is used for machining the sur- 
face F; the cutter G is for forming the bosses H. The 
hollow mill 7 is for forming the bevel on the rod at the 


Fig. 14. Dritt Jig AND BroacuH For KNUCKLE PIN 


A bushing and nut D hold the knuckle firmly against 
the cutting strains. The inserted-tooth cutters HE are 
mounted on the machine arbor and correctly spaced to 
mill the surfaces F. The form cutters G are used to 
mill the ears /7. 


DRILLING AND BROACHING THE KNUCKLE PIN 


The jig and broaches for machining the slot in the 
knuckle pin are shown in Fig. 14. The jig A is made 
with an open end, the pin being pushed against the 
stop plate #; the screws C, tightened: down, hold the 
piece secure. ‘Iwo small holes, with touching circum- 
ferences, are drilled in the jig. The broaches, or drifts, 
D, are then forced through the holes drilled, and form 
the slot F in the knuckle pin. The jig F is for drill- 
ing two similar holes in the front axle. 

The jig is located by the pin G@ fitting the front axle 
hole. The jig is held in position by the nut H. After 
drilling the two holes in the axle a slot is formed in 
a manner similar to that described for the knuckle pin. 

The ring gage J is used to test the position of the 
holes in the knuckle pins, in order to check the work. 
The pin gage J is used to check the slot A in the axle. 
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Heat Treatment of Steel—Case Carbonizing—I’ 


By Marcus T. LorHrop 


SYNOPSIS—The methods employed for the heat treat- 
ment. Microscopic tests to obtain the effects of the treat- 
ment on the steels. The effect of the temperature used 
on the steels during the heat treatment. 
a9 
During the last decade the better understanding of the 
constitution of ferrous alloys and the improvement in 
apparatus have led to great advances in the commercial 
heat treatment of steel. The progressive manufacturer 
today carefully inspects the steels as received, and before 
he allows them to enter his shop knows their composition 
and their physical condition. 
After the raw material is fabricated into finished parts, 
these parts are heat treated to show the desired physical 


No. Cc Si Mn P s Cr Ni V 


2 0.15% C basic open- 
hearth .0.15 0.02 0.68 0.054 0.043 


3 0.20% C basic open- 

earth shoceme 6 « 0. 0.02 0.66 0.038 0.044 
4 0.25% C basic open- 

hearth. .0.25 0.04 0.61 0.038 0.046 
5 0.10% C Halcomb 

electric-furnace 

nickel steel....... 0.10 0.13 0.66 0.010 0.025 
6 0.15% C. Halcomb 

e lectric-furnace 

nickel steel....... 0.15 0.09 0.70 0.009 0.013 . 3.54 
7 0.20% C. Haleomb 

electric-furnace 

nickel steel...... 0.20 0.18 0.69 0.007 0.013 3.59 
8 0.25% C. Halcomb 

electric-furnace 

nickel steel....... 0.25 0.21 0.74 0.009 0.009 3.55 
9 0.31% C. Haleomb 

electric-furnace 

nickel steel.....0.31 0.18 0.70 0.009 0.010 3.70 

10 0.20% C. Halcomb 

electric-furnace 

chrome-v aaatiem 

steel . 0.20 0.13 0.50 0.009 0.010 1.00 
1l 0.50% C. Halcomb 

electric furnace 

chrome-vanadium 

steel. .0.49 0.15 0.80 0.009 0.021 1.18 
12 0.50% C Haleomb 

electric-furnace 

chrome-nickel steel 0.48 0.16 0.44 0.009 0.009 


TABLE 1. MATERIALS USED 


0.15 


0.19 


0.98 2.02 


properties. ‘This operation of heat treatment must be 
conducted with certainty and uniformity, and an inspec- 
tion of existing conditions indicates that the uniformity 
is much greater when the manufacturer does not change 
the composition of the metal being heat treated. 

Case carbonizing, however, requires that the carbon 
content of the materia] on the surface be increased while 
the original composition of the material in the interior 
is retained. The operation requires that the user, in a 
sense, make his own steel, and the details of the operation 
must be understood to the end that the operation may be 
conducted with the minimum cost and with the maximum 
certainty, and that variations and irregularities shall not 
creep into the product. 

The investigations indicate that, commercially, the case- 
carbonizing operation can be performed in such a manner 
that the final result will be absolutely uniform and 
that the advantages which accrue from case carbonizing 
represent the most efficient manner of obtaining the de- 
sired physical properties in many constructions. 

It was with the object of pointing out the causes of and 
the results effected by irregularity, and the means and 
precautions which must be employed to produce uniform- 





*Abstract of paper presented before the American Society 
of Mechanical Engineers. 


ity, that these researches were undertaken. The following 
points were studied: 
The effect of the composition of the steel on the rate 
and depth of carbonization. 
The effect of heat treatment on case-carbonized steel. 
The effect of time on the rate and depth of carboniza- 
tion. 
The effect of temperature and of composition of the 
steel on the depth and nature of carbonization. 
The efficiency of various commercial carbonizing ma- 
terials. 
The effect of depth of case carbonizing on the physical 
properties of the finished materials. 
The commercial thermal conductivity of the various 
case-carbonizing materials. 
The efficiency of copper plating in preventing carbon- 
ization. 
The materials used are summarized in Table 1 
Errect or Heat TREATMENT IN CASE- 
CARBONIZING STEELS 


EXPERIMENT 1. 


The determination of a test method which would indi- 
cate the physical properties of the metal tested required 
considerable trial. A case-carbonized piece of metal, con- 
sisting of a hard exterior and a soft and tough interior, 
is so dual in its physical characteristics that tensile tests 
are not adequate. This is due to the fact that when the 
case, which is hard and brittle, fails, the pull is suddenly 
applied to the reduced section of the core and causes it 
to fail so quickly that the expected ductility of the mate- 
rial fails to appear. 

The test finally decided upon was a transverse test, 
which has the advantage of approaching the condition of 
stress generally encountered in service. The test piece 
adopted was 14-in. round, 12 in. long, with 10 in. between 
supports, loaded at the center. A round section gives a 
case-carbonized zone of uniform depth in all parts, and 
for this reason is superior to the flat section which has 
excessive depth in the corners. 

The 10-in. center-to-center distance between supports 
allows loads large enough to be measured accurately, and 
gives a deflection at rupture great enough to be easily 
measured. By means of this test, pieces of the same ma- 
terial and heat treated in identically the same way give 
results for strength and toughness which check closer 
than by any other method tried. 


Heat TREATMENT METHOD 


These test pieces were packed in wrought-iron pots 
23 in. long by 5 in. diameter, with 0.25-in. walls, so that 
each was 1 in. from the inside wall of the pot and 1 in. 
from each other. Case-carbonizing compound No. 1 was 
used in this experiment. The precaution of having every- 
thing clean and dry and the pots well and uniformly 
tamped down was carefully observed, and identical condi- 
tions of rate of heating, cooling and temperature main- 
tained. The temperature was 1700 deg. F., with a varia- 
tion of not greater than plus or minus 15. 

Table 2 summarizes the results due to reheating and 
annealing, showing the increases in strength and tough- 
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ness. ‘Table 3 gives the temperatures at which the case 
ceases to be file hard as a result of drawing. All the tests 
recorded in the tables are the average of closely agreeing 
duplicates, and were made on test pieces which after heat 
treatment were file hard. 


Increase in Increase in 


Strength Toughness Drawing Single 
with Double with Double Treatment Increase 
No. Heat Heat 
Treatment, Treatment, Strength, Toughness, 
Per Cent. Per Cent. Per Cent. Per Cent. 
2 23.0 105.0 12.0 25.0 
3 25.0 56.0 21.0 4.0 
4 12.0 80.0 12.9 18.2 
5 20.0 10.8 24.8 10.8 
6 6.1 . 23.0 17.8 
7 5.6 13.6 27.4 20.5 
8 6.9 19.0 29.6 43.0 
9 6.9 34.4 27.6 
10 10.7 92.5 14.3 25.0 
Average carbon steel... 20.0 80.0 15.0 16.0 
Average nickel steel... . 8.0 14.0 27.6 4.0 
TABLE 2. 
CONCLUSIONS, EXPERIMENT No. 1 


A study of the tables leads to the following conclusions: 

Strength and toughness decrease with increasing depth 
of case. This is important commercially, for with a cer- 
tain steel and a certain heat treatment uniformity of 
strength and toughness is impossible if the depth of case 
varies. 

The critical depth of the case, at which maximum 
brittleness and minimum strength occur, depends upon 
the initial carbon content of the steel which is case car- 
bonized. The higher the original carbon content, the 
smaller the ratio of depth of case to diameter of core at 
the point where this brittleness occurs. 

The commercial importance of this point is that the 
manufacturer using steel for case carbonizing should know 
its composition and should vary the depth of the carbon- 
izing effect as demanded by the composition of the metal 
being used. 

Strength and toughness increase with double heat treat- 
ment. ‘This result is to be expected, for the dual nature 
of case-carbonized steel requires two thermal treatments 
properly to refine the composite metal. 

Strength and toughness increase when the temper is 
drawn at 380 deg. F. This operation does not decrease 
the hardness but relieves in a greater or less degree the 
strains set up in hardening, and makes for uniformity as 
well as more pronounced physical properties. 

Annealing after case carbonizing is a doubtful opera- 
tion. The physical improvement with single heat treat- 
ment may be obtained by resorting to double heat treat- 
ment, for the results will be better and the time consumed 
in the operation much shorter. Annealing does not im- 
prove the double heat treated pieces and may even cause 
loss of strength and toughness, due to the decarboniza- 
tion which may take place. Annealing is not to be rec- 
ommended. 

The case-carbonized steel will, with either double or 
single heat treatment, become file hard at temperatures 
too low for the best development of the maximum strength 
and toughness. Although seemingly paradoxical, the dual 
nature of the steel after case carbonizing will explain 
this established fact when one recalls that the transforma- 
tions of the exterior are first completed at low tempera- 
tures, and that those of the interior are last completed at 
higher temperatures. 

All steels lose their file hardness when drawn at 425 deg. 
F., save chrome-vanadium, which loses it at 450 deg. F. 
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The ideal heat treatment for a case-carbonized steel 
may be assumed to be: Case carbonize to the thinnest 
possible depth of case demanded by the conditions of 
service; reheat for the core; quench in a suitable fluid; 
reheat for the case; quench in a suitable fluid; draw the 


Annealing Double 


Annealing Single 
Treatment Decrease 


Treatment Increase 


Drawing Double 
Treatment Increase 


Strength, Toughness, Strength, Toughness, Strength, Toughness, 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
10.0 26.0 
16.0 4.0 
—s _ 14.3 18.4 eee 
9.1 20.0 2.4 meee Ci ay ioe 2) eee 
11.0 10.0 4.1 ae eee re eee gk eS ee 
14.5 16.0 4.0 eat 5 6.0 
17.0 23.8 1.5 2.4 0.7 8.0 
25.0 40.5 4.1 2.1 a = Pe ees 
16.7 13.6 2.8 eee ee eee 
eS och 13.0 ee 8 eee a 
15.3 20.0 3.6 2.0 1.1 3.0 


INCREASES DUE TO HEAT TREATMENT 


temper as far as the conditions of service will permit. 

Case-carbonized steel parts, such as gears, etc., may be 
stronger, tougher and harder than similar parts made 
from oil-hardened steels. 


EXPERIMENT 2. Microscopic EXPERIMENT ON 


Errect OF Heat TREATMENT AFTER CASE 
CARBONIZING 


THE 


The object of this experiment was to determine, if 
possible, the constitutional difference between a case-car- 
bonized bar of steel which had received a single heat treat- 
ment (reheating being a compromise, in that the tem- 
perature selected may be a little too high for the best re- 
finement of the core), and a piece of the same metal 
carbonized in the same manner which had received a 
double heat treatment, the first reheating designed to be 
the best possible for the interior or the core and the sec- 
ond reheating designed to be the best possible for the case 
or carbonized zone. 

Steels Nos. 3, 7, and 10 were case carbonized at 1300, 
1400, 1500, 1600 and 1800 deg. F., and were treated with 
the best single and double heat treatments as detailed in 
Experiment No. 1. The specimens were etched for ten 


Temperature at which 
case ceases to be glass 


No. Steel No. Grade hard, deg. F. 
1 1—.10 per cent.—C—Bessemer 425 
2 2—.15 per cent.—C—O. H. 425 
3 3—.20 per cent.—C—O. H. 425 
4 4—.25 per cent.—C—O. H. 425 
5 5.—10 per cent.—C—E. F. Ni. 425 
6 6—.15 per cent — C—E. F. Ni. 425 
7 7—.20 per cent.—C—E. F. Ni. 425 
8 8—.25 per cent.—C—E. F. Ni. 425 
9 9—.30 per cent.—C—E. F. Ni. 425 
10 10—.20 per cent.—C—E. F. Cr. V. 450 
a The temperatures are such that the case can just be touched with a new hne 
e. 
TABLE 3. EFFECT OF DRAWING IN CASE-CARBONIZED STEELS 


seconds in a 1 per cent. nitric-acid solution. All speci- 
mens were martensitic with double htat treatment. 

The martensite was easily distinguished in steel No. 3 
(0.20 per cent. carbon openhearth) at 100 diameters 
magnification. 

The martensite was distinguished with difficulty in the 
No. 7 steel (0.20 per cent. carbon electric-furnace nickel 
steel) at 100 diameters magnification. 

The martensite was not distinguishaB¥% in steel No. 10 
(0.20 per cent. carbon chrome-vanadium steel) at 100 
diameters magnification. Martensite was barely distin- 
guishable in this steel at 400 diameters magnification. 

With single heat treatment 

The martensite was very easily distinguished in the No. 
3 steel at 100 diameters magnification. 
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The martensite was easily distinguished in the No. 7 
steel at 100 diameters magnification. 

The martensite was just barely distinguishable in the 
No. 10 steel at 100 diameters magnification. At 400 
diameters the martensite with this steel was easily dis- 
tinguished. 

The results of this experiment indicate that the double 
heat treatment increases the strength and toughness of 
case-carbonized steels due to the smaller and finer marten- 
sitic structure developed. 


ExpreriMent 3. THe Errect oF TEMPERATURE USED 
IN CASE CARBONIZING 


The object of this experiment was to determine the low- 
est temperature at which case carbonizing begins; the 
lowest temperature with each of the three different types 
of case-carbonizing steels (straight carbon and alloy, all 
of the same carbon content) at which it might be most 


Temper- Excess Cementite Thickness of Eutectic 
ature 
Deg. F. O. H. Ni Cr Va O. H. Ni Cr Va 
nN eumaie) “demes raee 
1200 , = vee Soe 
1300 0.008 trace O.ae- >) esas “— 
1400 0.090 sisal 0.009 0.120 0.203 0.030 
1500 0.128 0.056 0.285 0.150 0.278 0.135 
1606 0.135 0.158 0.375 0.210 0.390 0.180 
1700 0.225 0.293 0.465 0.338 0.488 0.248 
1800 0.293 0.390 0.338 0.450 0.390 0.405 
Gradation Zone Total Penetration of. Carbon 
0. H Ni Cr Va O. H. Ni Cr Va 
1100 vette cet Setleew ©)" tbbeteees | |. Sew ee gf 
1200 ; ; ie ee + ap arr 
1300 0.034 0.180 0.016 0.140 0.030 0.180 
1400 0.188 0.390 0.300 0.410 0.590 0.420 
1500 0.420 0.510 0.338 0.710 0.830 0.770 
1600 0.450 0.683 0.278 0.770 0.990 0.890 
1700 0.600 0.975 0.450 1.160 1.560 1.370 
1800 0.683 0.900 0.675 1.640 2.030 1.750 


The measurements in this table give the width of zones in millimeters. 


TABLE 4. SUMMARY CASE-CARBONIZING EXPERIMENT NO. 3 


efficiently conducted in practice ; and the best temperature 
for the case carbonizing of steel. 

The following steels were used: No. 3, 0.20 per cent. 
carbon open-hearth carbon steel; No. 7, 0.20 per cent. 
carbon electric nickel steel; No. 10, 0.20 per cent. carbon 
electric chrome-vanadium steel. 

The test pieces were %4-in. round and 6 in. long, prop- 
erly numbered for identification. Three (one of each 
grade of steel) were packed in a pot for each run. The 
pot used in this experiment was made of 4-in. round 
wrought iron 8 in. long with a 14-in. wall. A solid steel 
plug was welded into one end, and the other end was 
fitted with a removable sheet-steel cover which was drilled 
in the middle with a hole large enough to accommodate 
the electro-thermo-couple protection tube. The test pieces 
were placed in the pot, equally spaced about the electro- 
quartz protection tube in the center and packed tightly in 
case-carbonizing compound No. 1. 

All heating was done in a gas-fired muffle furnace. 
Temperature readings of the furnace temperature and the 
inside temperature of the pots were taken every 15 min. 
Standardized platinum platinum-rhodium thermo-couples 
were used. Six runs of five hours each at a definite tem- 
perature were made, using the same apparatus and pro- 
cedure. The six runs were at the following temperatures 
in deg. F. 

Ss eae .1300 No. 3......1500 
BM Ba scsns 1400 No. 4...... 1600 


ES res 1700 
meek, i, cae me 1800 


The furnace was started cold in each case and time 
was counted from the time the pot couple showed a tem- 
perature inside the pot corresponding to the temperature 
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for which the run was intended. After this, the pot tem- 
perature was maintained as close as possible to this point 
for an uninterrupted period of five hours, at the end of 
which time the pot couple was removed and the pots were 
pulled from the furnace and allowed to become cold. 

The conclusions to be drawn from this analysis follow 
herewith, together with a tabulated statement (Table 4) 
of the thickness, in millimeters, of the zone of excess 
cementite, of the eutectic, of the gradation zone and the 
total penetration of carbon in millimeters for the different 


steels, 


CONCLUSIONS FROM Microscopic INVESTIGATION OF 
OPENHEARTH STEELS CASE CARBONIZED AT 


1300 vo 1800 Dea. F. 


In the specimen treated at 1300 deg. F. a small zone of 
carbonization was clearly separated from the interior ma- 
terial, having a great number of penetrating bands con- 
iaining the so called nitrides in very minute needles. In 
the gradation zone these nitrides appeared in large quan- 
tities in larger needles. 

In the specimen treated at 1400 deg. F. the carbonized 
zone was slightly thicker and the gradation zone large, 
giving a more gradual division between the carbonized 
and interior material. The penetrating bands were pres- 
ent as before in large numbers. Nitrides were still pres- 
ent inside the eutectic zone, but not in such great num- 
bers as in the first specimen. 

In the specimen treated at 1500 deg. F. the carbon pen- 
etration was slightly deeper, and a zone of excess cement- 
ite was found on the outside, which appeared as large 
irregular areas and as polygonal outlines. No nitride 
needles of any kind were visible. 

The specimens treated at 1600 deg. F. and 1700 deg. F. 
showed still deeper penetration of carbon, greater excess 
of cementite, and a larger number of cementite needles. 

At 1800 deg. F. there was a much greater penetration 
of carbon, with an outer zone of excess cementite, but 
this cementite did not occur in polygonal outlines, except 
in a few places. The general appearance of the carbon- 
ized zone was that of a eutectic, containing areas of excess 
cementite, grading to the normal carbon content of the 
interior. 


CONCLUSIONS FROM Microscopic INVESTIGATIONS OF 
NICKEL ST&ELS Case CARBONIZED AT 1300 TO 
1800 Dra. F. 


In this series there was a slight carbonization in the 
specimen treated at 1500 deg. F. only, and no penetra- 
tion bands similar to those of the openhearth series which 
contained nitrides. 

In the specimen treated at 1400 deg. F. 
better penetration of carbon, but no higher carbon con- 
tent on the outside than eutectic. Several of the pene- 
trating bands were present. 

At 1500 deg. F. there was a still greater penetration of 
carbon, but little if any excess cementite on the outside, 
and few of the penetration bands were present in this 
specimen. 

In the 1600 deg. F. 
increasing depth of case, with a slight amount of excess 
cementite on the outside and bands of penetrating ma- 
terial. 

In the specimen treated at 1700 deg. F. there was still 


there was a 


specimen there was a normally 
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greater penetration of carbon and an increase in the ex- 
cess cementite on the outside of the carbonized zone. In 
this specimen there were also a few penetrating bands. 
The cementite existed as crystal boundaries and as needles 
in the crystal cleavages. 

In the specimen treated at 1800 deg. F. a great deal of 
excess cementite was found on the outside, as well as 
greater penetration of carbon and no penetrating bands. 
This series differed from the openhearth series in that 
the excess cementite and the excess ferrite in their respec- 
tive zones did not tend so uniformly to form the polygon- 
al outlines as they did in the openhearth series. Also, 
either no nitrides were present in this series, or, if they 
were in the penetrating bands they were in a different 
form from any nitrides so far observed. 


CONCLUSIONS FROM Microscopic INVESTIGATION OF 
CHROME-VANADIUM STEELS CAsE CARBONIZED 
AT 1300 vo 1800 Dra. F. 


In this series, the specimen treated at 1300 deg. F. 
showed a small zone of carbon, the highest carbon content 
on the outside being about eutectic. 

In the specimen treated at 1400 deg. F. there was a 
very slight rim of cementite and pearlite in about equal 
amounts, while at 1500 deg. F. the excess cementite was 
found in two distinct zones, the outer zone containing 
the cementite in large globules intermingled with pearlite, 
the inner zone of polygonal outlines of cementite sur- 
rounding pearlite areas. 

At 1600 deg. F. the cementite appeared in two zones as 
at 1500 deg. F. 

At 1700 deg. F. the double-zone appearance of the 
cementite was not so marked, and at 1800 deg. F. only 
one zone contained the cementite in polygonal outlines. 
The polygons as a rule appeared to be larger towards the 
inner part of the zone. 


SUMMARY OF THE EFFECT OF TEMPERATURE IN CASE 
CARBONIZING 


The following is a general summary of the effect of 
temperature in case carbonizing: 

The depth of case-carbonizing effect in a given time 
increases with the temperature. 

The carbon content in the case-carbonized zone in a 
given time increases with the temperature. This affords 
the commercial opportunity of varying the depth of case- 
carbonizing effect as desired by changing the time, and 
of varying the carbon content of the case-carbonized zone 
by changing the case-carbonizing temperature. 

It is poor practice to raise the temperature of the case- 
carbonizing operation for the purpose of reducing the 
time which the operation consumes, for this will increase 
the maximum carbon content of the case-carbonized zone 
and may change the character of the physical properties 
of the finished product. 

The minimum temperature at which uniform penetra- 
tion of carbon can be obtained with case carbonizing seems 
to be 1500 deg. F. With lower temperatures the carbon 
maximum is not uniform in its distribution and the pene- 
tration is too slow. 

The presence of excess cementite in the form of needles 
within the pearlite grains, so conspicuous in nickel and 
carbon steels, indicates a temperature during case carbon- 
izing which overheats the metal being so treated. 
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Nickel steel gives the greatest total penetration and 
greatest gradation zones. 

Chrome-vanadium gives the highest carbon maximum 
and finest-grained steel. 

When case carbonizing is conducted at 1400 deg. F. 
or lower, the carbon maximum does not exceed the eutec- 
tic. As the case-carbonizing temperature increases, a zone 
of hypereutectic composition develops, which increases in 
depth with the temperature. The depth of this zone be- 
comes important when sufficient warpage takes place in 
the piece being hardened to demand grinding after the 
final heat treatment. 

It has been demonstrated often that a carbon content 
of more than 1 per cent. in the surface of a case-carbon- 
ized part is undesirable when there is the least shock to 
be reckoned with, because in such instances the excess of 
carbon exists in the form of films of carbide between the 
grains of the metal which are brittle and hard, weakening 
the steel and rendering it liable to failure by flaking off 
or sprawling. 

Therefore it would be inadvisable to select a practice 
or a material which produces such a condition in the sur- 
face. On the other hand, if the carbon percentage is 
lower then 0.90 to 1.00 per cent. the case will not show its 
maximum hardness. Therefore, when pieces are to re- 
main underground, practice should aim at a production 
of a 0.90 per cent. carbon surface; but when a portion of 
the steel is to be ground’ off, after the heat treatment, it 
is advisable to drive in an excess of carbon so as to leave 
this optimum percentage of 0.9 to 1.00 per cent. in the 
final surface. 

All carbonized zones widen with increase of tempera- 
ture. While wide gradation zones are desirable 
from the point of view of tenacity of the case 
to the core, other considerations enter into the commer- 
cial'side of the problem. The first is the cost of maintain- 
ing the high heats. The factors of fuel cost and increased 
furnace up-keep cost at the upper temperatures are self- 
evident. The second is the difference in the nature of the 
case. 

Inspection will show that at 1500 deg. F. the width of 
the eutectic zone is considerably greater than that of the 
hypereutectic zone and the hypoeutectic zone of the de- 
creasing carbon content is wider still, which means, of 
course, that the case carbonizing is proceeding gradually 
and that the case and core are merging into each other 
by gentle degrees. At 1600 deg. F. the ratio of the high 
carbon exterior zone to the inner zones rises, and at 1700 
and 1800 deg. F. the increase is more marked still. 

The meaning of all this is that as the temperature goes 
up carbon is forced by the heat, as it were, to rush into 
the surface of the steel faster than it can be assimilated 
by the adjacent grains, and so the outside layers at the 
high heats are gorged with carbon which has not time 
to diffuse gradually toward the center of the case. 

This condition of affairs is highly undesirable, because 
the product then shows a sharp demarcation between case 
and core, the transition from one material to another 
being too abrupt. The properties necessarily vary accord- 
ingly, and in the finished piece have a tendency to set up 
high physical strains. This causes flaking off of the case 
from the core, a phenomenon familiar enough to those 
engaged in the trade. 

The remedy is to case carbonize at a moderate heat for 
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a length of time sufficient to obtain a reasonable depth of 
case with gradual transition from case to core. This tem- 
perature appears in this experiment to be about 1650 deg. 
I’. with openhearth carbon steel, 1600 deg. F. with elec- 
tric nickel steel, and 1650 deg. F. with electric chrome- 
vanadium steel. 

In deciding upon the best carbonizing temperature, the 
effect of heat on the size of grain in the steel must also be 
considered. This, as is well known, is a very decided re- 
action, the grain coarsening rapidly with increasing tem- 
peratures. 
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In this connection a careful investigation showed 
marked contrast between the behavior of ordinary carbon 
steel and the two alloy steels; the former began to coarsen 
rapidly at 1500 deg. F.; nickel steel also showed the same 
effect at the same temperature, but in a much less marked 
degree, and chrome-vanadium steel retained its fine grain 
up to 1700 deg. F. and over, not reaching, even at 1800 
deg. F., the grain size of other steels. It is interesting to 
note that these results substantiate the common belief 
that chromium and vanadium retain fineness of grain in 
steel. 
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Chart for the Design of Worm Gearing” 


By F. A. 


SYNOPSIS—Data from German and American sources 
put in the form of a chart, by means of which worm. 
gears can be designed without tedious calculations and 
with confidence in the results. 

% 

Sufficient data have now accumulated for the reason- 
ably confident design of worm gearing. The law connect- 
ing the helix angle and durability was established in an 
article of mine published in the AMERICAN MACHINIST 
for Jan. 13 and 20, 1898, and the law connecting the di- 
mensions, pressure, velocity and temperature was estab- 
lished by experiments by Professors C. Bach and E. 
Roser, published in the Zeitschrift des Ycreines Deut- 
scher Ingenieure 1892 and republished in translation in 
the AMERICAN Macuinist for July 16 and 23, 1903. 

The formula developed by Professors Bach and Roser 
from their experiments, translated into British units, is 
as follows: 

P = 14,235 [c § (to — ta) + d] bp 
in which 

P = Axial thrust on worm, |b. 

to = Temperature in oil cellar, F. 

ta = Temperature of surrounding air, F. 

b = Breadth of wormwheel teeth measured on the 

are at the roots of the teeth, in. 

p = Pitch (not lead in the case of multiple thread 

worms) in. 


13.17 


C= a oo 0.4192 
21,476 , 

= ———— — 24.9% 

d > + bAl 24.92 


v = Circumferential velocity at pitch line of worm, 
ft. per min.t 

Experiments by Prof. W. H. Kenerson at the works 
of the Brown & Sharpe Manufacturing Co., and reported 
in a paper before the recent meeting of the American 
Society of Mechanical Engineers, confirm the trustworth- 
iness of the above formula. These experiments were 
made, primarily, to determine the best pattern of worm 
for automobile service. They were thus, essentially, com- 
parative only, and it so happens that but one of the 





*Prepared for the author’s forthcoming “Machine Design- 
ers’ Pocket Book.” 

Copyright by the Hill Publishing Co., 1913. 

¢+In the original papers v was given as the sliding velocity 
at the pitch line, but a checking of the calculations shows 
ches A quantity actually used was the circumferential 
velocity. 
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worms tested was of a pattern to justify comparison with 
the results of Professors Bach and Roser’s experiments. 

By substituting the dimensions of this worm, together 
with the observed velocity and temperature rise, in the 
above formula, calculating the thrust, and then compar- 
ing this calculation with the actual thrust, we have an 
immediate comparison of the two experiments. Without 
going into the minutie of the substitution, to resulting 
calculated thrust for the given velocity and temperature 
rise was found to be 1110 |b., while the actual thrust was 
1401 
1110 

While the agreement is not as close as is desirable, it is 
as close as could be expected and the discrepancy is on 
the safe side, indicating that worms designed in accord- 
ance with the formula are slightly underloaded. 

In the AMericANn Macuinist for Jan. 20, 1898, I 
gave some data on worm dimensions, thrusts and veloci- 
ties from experiments by James Christie. These experi- 
ments were much less complete than either of those cited 
above, no temperature observations having been made. I 
have, however, substituted in the formula the other quan- 
tities given, and calculated the rise of temperature and in 
all cases, the rise calculates out at lower figures than 
those used by Prof. Kenerson. | 

There is still room for an exhaustive set of experi- 
ments on worms, but, until they are made, the formula 
of Professors Bach and Roser may be accepted as fairly 
well established. 

Prof. J. B. Peddle’s good offices are here again in evi- 
dence, the accompanying chart having been designed by 
him to represent the Bach and Roser formula. A chart 
is especially useful in this case, as the formula is more 
than ordinarily awkward in its actual application. Di- 
rections for use will be found upon the chart. 

In the use of the formula or chart, the temperature 
rise to be permitted must be determined by the designer. 
There does not seem to be any cause for alarm at a con- 
siderable rise if suitable oil be used. In Professors Bach 
and Roser’s experiments the extreme rise was 95 deg. CO. 
(171 deg. F.) while in Prof. Kenerson’s experiments a 
rise of 225 deg. F. was experienced repeatedly, and in 
one case a rise of 322 deg. F., the room temperature rang- 
ing between 66 and 88 deg. 

In the former experiments the oil used was “an ex- 
tremely viscous steam cylinder oil” while Prof. Kenerson 
used an oil intended for use with superheated steam. In 


= 1.20. 


1041 |b., the ratio being 
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both sets of experiments the worms were flooded as they 
always should be. 

There is no doubt that bearings frequently operate at 
higher temperatures than is commonly believed and with- 
out giving trouble. A. M. Mattice (“Transactions” 
American Society of Mechanical Engineers, Vol. 27) re- 
ports the result of observations on the temperature of a 
large number of main bearings of steam engines which 
“showed more large engines running with bearings over 
than under 135 deg. F. Many bearings were running at 
over 150 deg., some considerably higher and in one case 
a continuous temperature of 180 deg. was found; and in 
all these cases the bearings were giving no trouble.” Or- 
dinary bearing oil loses its lubricating qualities at a tem- 
perature of about 250 deg. F. 

Prof. Kenerson’s experiments show that, when sub- 
jected to varying loads, worm gearing need not be de- 
signed for the greatest load. The final temperature of 
the oil cellar was not reached until the lapse of two, and 
in some cases three, hours, while abnormally high loads 
were carried for an hour and more without failure. The 
uniform experience was that, while the rise of oil tem- 
perature was rapid at the start, it became more gradual 
as the run continued. 

The materials used in Professors Bach and Roser’s ex- 
periments were unhardened steel for the worm, and 
bronze for the wheel. In Prof. Kenerson’s experiments 
the worms were of case-hardened machinery steel, and the 
wheels of various grades of bronze, among which no great 
differences were observed so far as the rise of temperature 
was concerned. 

As a contribution to this article, the Hindley Gear Co. 
(successors to Morse Williams Co.) have placed at my 
disposal their method of determining the dimensions of 
their well known Hindley worms which are based on the 
most extended experience with this gear extant. 

The method is based on the use of a constant for the 
product of the velocity and unit pressure, this constant 
being chosen to suit the conditions and being thus large- 
Iy a matter of experience and only partially capable of 
reduction to a formula. The initial assumption is that 
the load is carried by two teeth and that 70 per cent. of 
the area of these teeth is effective bearing area. The area 
of the teeth is determined from the drawing and multi- 
plied by 0.7 when the chosen constant is substituted in the 
formula. 

pu=C 
in which 

p = Pressure on effective area, lb. per sq.in. 

v = Circumferential speed of worm of the 

diameter pitch line, ft. per min. 

C = Constant. 

For the most unfavorable condition, that is, for a 
steady load acting continuously and for an indefinite pe- 
riod of time, a conservative value is C = 250,000. For 
intermittent loads much larger values may be taken for 
C—an experience that is directly in line with Professor 
Kenerson’s experimental determination that abnormally 
high loads may be carried for considerable periods. In 
general, for intermittent loads C may be increased in the 
inverse proportion which the load time bears to the total 
time. Thus should load time be one-half the total time, 


throat 


C becomes 250,000 *& 2 = 500,000, while should the load 
time be one-quarter of the total, C becomes 250,000 « 4 
= 1,000,000. 


in extreme cases of intermittent loads ap- 
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plied for short periods and at large intervals, C 
reach as large a value as 3,500,000. 

In the matter ‘of materials the timid are disposed to 
favor the general use of bronze for the gear. The exper- 
ience of the Hindley Gear Co. has led them to the fol- 
lowing choice of materials. 

For pressures per square inch of effective area not ex- 
ceeding 350 lb. and velocities not exceeding 500 ft. per 
minute, cast iron for both worm and gear. 

For velocities of 1000 ft. per minute and over, the 
pressure per square inch of effective area being 350 lb. 
for steady or 500 lb. for intermittent service, openhearth 
steel of about 35 points carbon for the worm and bronze 
for the wheel. 

For very heavy thrusts (say 10,000 lb.) and low veloc- 
ities (300 ft. per minute or less) openhearth steel as 
above for the worm and Cramp’s special gear bronze for 
the wheel. 

Worm-gear cases and, for that matter, all gear cases, 
schould be provided with vents; if this is not done the ex- 
pansion of the air by the heat will drive the oil out 
through the bearings. The-action repeats itself every 
time the gearing is started from the cold state and ulti- 
mately empties the case of most of its oil. 
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Does Writing for Technical Papers 
PayP 
By N. 

I know a certain young man who gets an occasional 
new subscriber for the AMERICAN MACHINIST. When 
this particular subscription-getter is told by a prospec- 
tive subscriber that the latter does not feel that he can 
afford, or does not care to pay four dollars per year for a 
magazine that he would not have the time nor the inclin- 
ation to read, he tells the latter that by subscribing for the 
magazine he stands in line to get something for nothing, 
which generally awakens the interest of the prospective 
subscriber enough for him to ask for details. 

He is then informed that any intelligent person whose 
work is of a mechanical nature may notice, if he but 
keeps his eyes open, things that are not generally known 
but which would be of interest to hundreds of others, and 
that by writing of these things he not only receives pay, 
but he also has the satisfaction of knowing that he has 
rendered a service, even though it be slight, to the me- 
chanical wor!d. 

It is easy enough for the prespective subscriber to réal- 
ize that once his interest in the magazine is gained by 
having an article of his accepted and paid for, he will be- 
gin to read more carefully what others will write, and puts 
himself in the place of a critic, who soon learns to see 
things in a bigger light and finds a way to increase his 
usefulness. 

Does writing for the technical papers pay? Let the 
Doubting Thomas give it a fair trial and then have his 
answer. 


JOHNSON 


o 

ee 
In the annual report of the Chief of the Bureau of Ord- 
nance for the fiscal year of 1912, the increasing usefulness 


of the chemical and physical laboratories of the gun factory 


is pointed out. During the year the factory turned out 339 
guns, either new or rebuilt, 272 breech mechanisms, and 261 


gun mounts. The total castings produced in the foundry ag- 
gregated 3,287,987 Ib., and forgings, 1,398,128 lb. The total 
expenditures for labor and material were $5,690,644.67. 
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Drilling and Milling in a Pioneer Auto Shop 


By Frep H. Cotvin 


SYNOPSIS—How machining methods have been de- 
veloped so as to use standard machines, with attachments 
and modifications, to secure low-cost production. Multi- 
ple boring on a radial-drilling machine; reciprocal mill- 
ing without loss of “setup” time; a broaching machine 
that works on both strokes. 
re 

Those who have followed the development of automobile 
manufacturing instinctively connect the name of Winton 
with the pioneers of the industry. It therefore seems 
only natural to find many interesting methods used in 





Heap ON A RADIAL 


Fic. 1. A Four-sprInDLe 
the shops of the Winton Motor Car Co., Cleveland, Ohio. 
Beginning with the old single cylinder, which may safely 
be said to have been the first successful internal-combus- 
tion motor automobile, it has steadily developed, leading 
the way in many cases, through the two-, four- and six- 
cylinder stages, and including the self-starter and the 
policy of building only one type of motor car. 

The illustrations shown do not, by any means, exhaust 
the interesting features of this plant, but they do show 
how the methods of manufacturing have been developed 
trom small beginnings and how standard machines are 
being utilized to secure rapid and accurate production. 

Beginning with the cylinder work, we find an Ameri- 
can radial drilling machine converted into a four-spindle 
vertical by means of a special saddle, as shown in Fig. 1. 
The outer end of the arm is substantially supported by 
the outboard strut, which is bolted to the face and com- 
pletely ties the whole machine together. This is used 
for boring the valve chambers and seats, only two set- 


tings of the head being required to complete the eight 
holes. 

The fixture is a very simple proposition and allows the 
cylinders to be shifted into either position and locked 
by the central index lever in either position. It will be 
seen that the base of this fixture, which slides on the sub- 
base fastened to the table, is made enough longer than 
the sub-base to always cover the sliding way, so that no 
chips can get between these bearing surfaces and affect 
the accuracy of alignment in any way. 

Another drilling operation which is a bit unusual is 
shown in Fig. 2. Here is a large Baush multiple-spindle 
drilling machine, carrying two sets of drills and set up to 
handle cylinders in duplicate in cases where not over half 
of the 20 spindles available are required for each opera- 
tion. The drilling fixture is simply a plate jig supplied 
with the proper bushings, and it is an easy matter for the 
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hig. 2. Dounninc Up on MULTIPLE-SPINDLE DRILLING 
operator to put two cylinders in place under the spindles 
and have them both finished at the same time. 


RecrprROocAL MriLtuina Saves TIME 


One of the maxims in this shop is to keep cutting tools 
at work as continuously as possible. It is fully realized 
that high cutting speeds and the use of many cutters are 
often neutralized by the time lost in keeping the ma- 
chines idle while work is being set up on the table. 

Fig. 3 is a Lucas horizontal boring machine of an 
earlier design, and is equipped with two heads so that 
it becomes practically a large Lincoln miller, capable of 
heavy work. The cutting speeds can be as high as the 
cutter or the work will stand, and, although the two op- 
posite surfaces only are being milled, there is no time 
lost between cuts, as the work can easily be changed at 
either end while the milling cutters are at work on the 
other castings. 

Although this is to all intents and purposes continuous 
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Fic. 3. Continuous MILaIne or CYLINDERS 


3 


milling, it is perhaps better to reserve this term for 
such machines as hold the work on a rotary table, which 
is moving continuously in one direction. It may be best 
to call this reciprocal milling, in order to distinguish 
between the two, and obviate any confusion of terms 
which might arise. 

Radial drilling machines are used quite extensively 
in this plant, another example being shown in Fig. 4, 
where a transmission case is being bored on a vertical 
fixture. The bearings have already been bored for the 
crankshaft and the transmission case is clamped against 
the central bar of the fixture so as to bring the cam- 
shaft holes in their proper location, the boring bar be- 
ing guided by the arm shown at the upper end of the fix- 
ture. There are many different methods of doing this 
work, one of the advantages of the vertical machine be- 
ing the lack of all trouble from chips. 


eee ee eee 





Fic. 5. A Diat Freep ror Tapptnc RoLuer PLues 


Fre. 4. Verticat Bortna FIxtTure 


A DiaAu Freep ror TAPPING 


An interesting fixture is used on a vertical drilling ma- 
chine for tapping valve-roller plugs, as can be seen in 
Fig. 5. This is practically a dial feed containing 12 
stations and enabling these plugs to be tapped as rapidly 
as the tap can be run in and out, there being no time lost 
in the handling, as the fixtures can be easily kept filled 
by the operator as fast as the holes can be tapped. 

The indexing arrangement ‘is very simple, consisting 
of a plain latch thrown over between two of the sta- 
tions, and only useful in preventing the dial from being 
accidentally thrown around out “of position. The tap is 
held in a floating chuck so that exact centering is not 
necessary. 

[t will be noted that, although the work is clamped 
by square-headed setscrews, these are on the inside where 
it would be extremely difficult for anyone to be caught 
by them.. This makes a very simple fixture, which can 
be profitably used in many other cases. 

The method of grinding cams in the Winton shop in- 
cludes the use of a ring wheel, as can be seen in Fig. 6. 
The head carrying the wheel is controlled by a master 





Fic. 6. Grinping CAMs witH A Cup WHEEL 
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Fig. 7. A 


cam in the usual way, and moves in and out to conform 
to the shape of the cam itself. This has been found to 
work out very satisfactorily, the cam being first milled on 
a special machine, designed for the purpose. 


DOUBLE-ENDED BROACHER 


Another example of the desire to keep tools continu- 
ally at work can be seen in Fig. 7%, which illustrates a 
double-ended broaching machine built for use in this 
shop. After experimenting with quick returns for the 
screw which pulls the broach, it was decided to build a 
double-acting machine so that a constant cutting speed 
could be maintained and work be done continuously. 
After the operator starts a broach through a piece of 
work at one end, he goes to the other end of the machine 





Fig. 8. GRINDING GEAR-SHIFTER YOKES 
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end repeats the operation, there being ample time to do 
this during the cut; in this way there is always a broach 
at work, even though each end, considered by itself, runs 
back idle as in the usual machine. The broaches are 
held by a simple clamp, made in two parts, and held in 
place by a sliding collar. The broaches are made in the 
usual way, and the double-ended machines have been 
used very satisfactorily for a number of years. 

An interesting use of the disk-grinder principle is 
shown in Fig. 8, where a small grinder head has been 
fitted up in connection with a work-holding device for 
grinding out transmission forks (as shown), and similar 
pieces. Both sides of the steel disk are supplied with 
sheets of abrasive material, and the work to be ground is 
fed up and down by the handle A, while any side adjust- 
ment is secured through the screw controlled by the wheel 
B. Its use has been found very economical in this work. 
By supplying suitable, but simple, holding fixtures, a 
large variety of work can easily be handled on a small 
machine of this kind. 

rs 


The “Giesserei-Zeitung” (the well known German foundry 
paper) contains some noteworthy data on aluminum alloys 
Aluminum-magnesium alloys have always been of especial 
interest, but since it has been possible to cast them free of 
pores, only under special conditions -difficult to meet in prac- 
tice, attempts have been made to remedy this trouble by va- 
rious metal substitutions, primarily with zine. The follow- 
ing examples may be given for the quantitative composition 
of such alloys: , 


Aluminum Magnesium Zine 


100 parts 2 parts 5 parts 
100 parts 4 parts 5 parts 
100 parts 2 parts 15 parts 
100 parts 6 parts 5 parts 


An alloy such as even the first of the above shows very 
good qualities for mechanical working. The physical prop- 
erties, such as hardness and specific gravity, change especi- 
ally with the proportion of zine, which, with a range of 1 
to 15 parts magnesium, may vary within the limits of 1 to 
20 parts. A chief advantage of such compositions is the per- 
fect elimination of pores, which generally are so hard to 
keep out of aluminum-magnesium alloys. Trials with an 
increased percentage of zinc gave harder compositions but 
they were found to be brittle, which rendered it inexpedient 
to exceed the limit mentioned. 
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Designs of and Materials for Gages 


By Lucian L. Haas 


SYNOPSIS—A resumé of the gages in use in manu- 
facturing establishments, together with information rel- 
ative to the selection of materials and methods of correct- 
ing, also tables giving dimensions for the various types. 

33 

A thorough system of gaging is the main basis of 
interchangeable manufacture, and no firm can enter suc- 
cessfully into that field without giving gages in general 
and limit gages in particular a liberal consideration. 

It is supposed in many quarters that gages are such 
expensive articles that their use should be reduced to 
the lowest possible limit. This is an erroneous supposi- 
tion and anyone who has thoroughly investigated the 
subject or who is responsible for the economical pro- 
duction of a number of interchangeable parts, knows 
that a liberal sum spent on gages is the cheapest way in 
the long run. 

The grinding machine, with its extreme accuracy in 
producing true cylindrical and parallel surfaces, has elim- 
inated a great deal of the cost that at one time made 
gages so expensive. 

For manufacturing purposes lapping is not necessary ; 
a gage direct from the grinder should be sufficiently accu- 
rate for all practical uses. Efforts have been made to 
economize in gages by the use of micrometers, because of 
their range of uses, but the micrometer or vernier is not a 
manufacturing gage at all, either as regards accuracy or 
rapidity. No two men read it alike, even in a toolroom, 
and the difference is much greater in the manufacturing 
plant. 

The time taken to read and adjust the micrometer is 
slow and an operator generally likes to apply it sev- 
eral times before he is sure of his reading; even then he 
possibly has his doubts as to whether the inspector will 
agree with him when the piece comes to be tested later on. 

All manufacturing plants, practicing to any degree in- 
terchangeable manufacturing, should have a set of ref- 
erence gages, with which all the gages used in the shop 
should be regularly compared. It would pay to have a 
special department to see that all gages were kept accu- 
rate and to condemn and make renewals when necessary. 

Any extra expense entailed would be much more than 
counterbalanced by the saving effected at the assembly 
benches, when the uniformity of the parts would allow of 
their being put together with greater rapidity. 


SNAP GAGES 


This type of gage occupies a very prominent place in 
works of manufacturers who are desirous of maintain- 
ing a standard of interchangeability in their product. To 
obtain the best results a set of reference plug gages should 
be kept, to which the snap gages should be referred from 
time to time, and any wear immediately corrected. This 
can be done by closing in the gage to an amount slightly 
in excess of the wear, and regrinding or lapping to exact 
size. 

This closing-in process in no way injures the gage, if 
carefully done, and makes it possible to use the same 


*Copyrighted by Hill Pub. Co., 1912. 


gage almost indefinitely. Snap gages are much more 
sensitive than is generally supposed; in using one no 
pressure should ever be applied to force it on the work. 
It is not necessary. 

With a pair of snap gages having a difference of 
0.00025 in. the smaller size will refuse to pass over the 
work when the larger size has done so with an appreciable 
amount of shake. This is probably closer working than 
an ordinary micrometer can be relied upon to give. 

Snap gages may be designed in a great many ways to 
suit special conditions. The illustrations show a number 
of these of a more or less standard form. Figs. 1, 2 and 3 
are self-explanatory, illustrating only three different 
methods of making them. The first is made of plate 
stock, the second of round or bar stock, and the third of 
square bar stock. The working surfaces should be hard- 
ened and ground. 

A method of adapting these gages for use on the lathe 
with the mandrel in place between the centers is shown 
in Fig. 4. Attention is calléd to the bend or offset in the 
center of the gage. 

A flat steel gage with plenty of clearance is shown at 
Fig. 5. This, like Fig. 1, is made of flat plate stock, 
which is frequently used in the construction of small 
gages. A hole is shown in the upper right hang corner 
which allows the gage to be hung up while not in use. 

The well known caliper gages are shown in Figs. 6 
They are steel stampings case hardened and 
The renewing of 


and 7. 
ground to size on the testing surfaces. 
the wearing surfaces of snap gages is often desirable, and 
figures 8, 9, 10, 11 and 12 show various methods by which 
this part may be made detachable from the main body 
of the gage. The test pieces can be renewed and re- 
placed at slight cost. 
ened and set into the forging, after which they can be 
Two good methods of mak- 


They are made of tool steel, hard- 


ground to the required size. 
ing snap gages with interchangeable gage pins or gage 
blocks are shown in Figs. 11 and 12. By making these 
pins or blocks of various lengths, the cost of a given 
number of gages can be greatly reduced. 

A style of snap gage not very often seen in use is shown 
in Fig. 13. It is used for testing over the tops of a 
threaded shaft. The wide surface on one arm being 
necessary to insure that the gage is being held parallel 
with the axis of the Table 1 the propor- 
tions of a set of standard combination external and in- 


work. gives 


ternal gages. The sizes given are for gages made of steel 
forgings. Sizes larger than three inches should be 
in two parts for convenience in handling. 


made 


Table 2 gives the proportions of a set of standard saap 


~ 5 
or caliper gages. The sizes given are for gages made of 
steel forgings. In some instances the testing surfaces are 
made of tool steel and electrically welded to a machine- 
steel body, after which they are hardened, ground and 


lapped to the required size. 
Limit SNAP CAGEs 


A limit snap gage gives a man ‘something definite and 


can be rapidly applied. When used in conjunction with 
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GaGes (Fies. 41 To 47) 


stops in the machine it should not be necessary to ap- 
ply it more than once. 

Good examples of what are called limit snap gages are 
shown in Figs. 14, 15 and 16.' This style of gage is used 
more frequently in the inspection department than in the 
manufacturing department. The sizes from 14 to 3 in. 
will be covered by Figs. 15 and 16, while Fig. 14 will 
successfully cover the larger requirements. These gages 
can be made from flat stock as shown in Fig. 16. 


PLuG GAGES 


For producing holes smaller than can be measured by 
an inside micrometer, a plug gage is absolutely neces- 
sary. An operator who is not provided with such an ar- 
ticle by the firm generally takes the firm’s time to make 
one for himself, of which no record is kept, and which is 
lost when the job is completed. The material of which 
plug gages should be made is an open question. Some 
firms make their stock of plug gages of machine steel, 
case hardened, while others, in an endeavor to save ex- 
pense, prefer to use a high-carbon steel. 

When the gage is high-carbon steel the handles are 
sometimes made of machine steel. Two methods of doing 























this are shown in Figs. 17 and 18, but it is doubtful if 
any advantage is secured by building them up in this way. 
The disadvantage of Fig 17 is that the hardened shell is 
sometimes broken when forcing it on the handles or shank ; 
while in Fig. 18, so little material is really saved that the 
design becomes more expensive to manufacture, and what 
is saved on material is more than lost in labor. 


STANDARD PLUG GAGES 


Standard plug gages such as are shown in Table 3 are 
used for gaging holes when no limits are called for. The 
most suitable proportions for general use will be found 
in the table. For special purposes such as gaging extra 
long holes the length C should be a little longer than the 
hole to be gaged. A nicely finished and knurled gage de- 
mands the workman’s respect, and he is much more like- 
ly to take care of it than if no trouble or care were 
taken in its design and finish. 

When the size of the plug gage gets beyond 3 in., the 
question of weight becomes an important factor and calls 
for alteration in the design. Figs. 19, 20, 21 and 22 
show several methods of meeting this condition. A gage 
grip or handle is shown in Fig. 23. The dimensions 
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All dimensions in inches 
TABLE I. DOUBLE-END SNAP GAGE SIZES 


All dimensions in inches. 
TABLE 2. SNAP GAGES 


All dimensions in inches. 
TABLE 3. PLUG GAGES 
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All dimensions in inches. 


TABLE PLUG LIMIT GAGES TABLE 5 
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All dimensions in inches. 
PLUG LIMIT GAGES 








All dimensions in inches 
TABLE 6. RING GAGES 








siihaieas week out “successfully when this is used on large 
plug gages such as are shown in Figs. 19, 21 and 22. It 


should be made of cold-drawn steel, and does not require 
hardening. 

A very suitable plug gage for testing the radius at the 
24 
~ . 


mouth of a hole is shown in Fig. The body of the 
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All dimensions in inches 
TABLE 7. WOODRUFF KEY GAGES 
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gage is a plain plug with a splined hole into which is 
inserted the flat part A, carrying the correct radius. This 
is secured in position by dowel pins. 

A point to be remembered when designing or making 
a plug gage is illustrated in Fig. 25. The plug gage 
acts here as a depth gage as well as a plug gage. The il- 
lustration shows it made up to gage the depth of two 
holes of the same diameter but of different lengths. 


Limit PLue GaGEs 


The proportions for double-ended limit plug gages are 
given in Table 4. The “go” and “no go” ends are easily 
distinguishable, being of different lengths. Attention 
should be drawn to the ends of the gages, which, it will 
be noticed, are slightly chamfered. 

Another form of limit gage is given in Table 5. It is 
a little more economical to make than the double-ended 
type and possesses this advantage, that the “go” part lines 
up the gage to enable the “no go” part to be applied 
to the hole under the best conditions for entering it. 

Its use is somewhat restricted by the fact that the end 
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All dimensions in inches. 
TABLE 8. PIN GAGES 
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has to pass beyond the length of the hole before the “no 
go” part can be tried. This confines its practical appli- 
cation to open holes. When the sizes of ‘the limit plug 
gages get bevond 3 in. the question of weight becomes an 
important factor and calls for alteration in the design. 
A method of doing this is shown in Fig. 26. 


Fiat PLuG GAGES 


A form of gage frequently found in use where a com- 
paratively inexpensive gage is required is shown in Fig. 
27. These gages may be made either as double-end limit 
gages, single-end, maximum and minimum end, and exact 
size in the center. They are used quite largely as the 
shop working standards, are lighter than the cylindrical 
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All dimensions in inches. 
TABLE 9. PIN GAGES WITH HANDLES 
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All dimensions in inches. 
TABLE 10. ADJUSTABLE PIN GAGES 
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type, and can be laid on the machine or bench without 
any fear of their rolling about. The wearing surfaces, 
however, are much reduced. 


os 
ve 


Time Study 


Following is an excerpt from a discussion by F. W. 
Taylor on the report on industrial management of a com- 
mittee of the American Society of Mechanical Engineers. 
It sets forth both the analytical and constructive work of 
time study in the shop. The analytical work of time study 
is as follows: 

(a) Divide the work of a man performing any job 
into simple elementary movements. 

(6) Pick out all useless movements and discard them. 

(c) Study, one after another, just how each of several 
skilled workmen makes each elementary movement, and 
with the aid of a stop-watch select the quickest and best 
method of making each elementary movement, known in 
the trade. 

(dq) Describe, record and index each elementary move- 
ment, with its proper time, so that it can be quickly found. 

(e) Study and record the percentage which must be 
added to the actual working time of a good workman to 
cover unavoidable delavs, interruptions, and minor acci- 
dents, ete. 

(f) Study and record the percentage which must be 
added, to cover the newness of a good workman, to a job, 
the first few times that he does it. (This percentage is 
quite large on jobs made up of a large number of different 
elements composing a long sequence, infrequently re- 
peated. This factor grows smaller, however, as the work 
consists of a smaller number of different elements in a 
sequence that is more frequently repeated.) _ 

(g) Study and record the*percentage of time that 
must be allowed for rest, and the intervals at which the 
rest must be taken, in order to offset physical fatigue. 

The constructive work of time study is as follows: 

(kh) Add together into various groups such com- 
binations of elementary movements as are frequently 
used jn the same sequence in the trade, and record 
and index these groups so that they can be readily found. 

(i) From these several records, it is comparatively 
easy to select the proper series of motions which should be 
used by a workman in making any particular article; 
and by summing the times of these movements, and add- 
ing proper percentage allowances, to find the proper time 
for doing almost any class of work. 

(j) The analysis of a piece of work into its elements 
almost always reveals the fact that many of the condi- 
tions surrounding and accompanying the work are de- 
fective. For instance: That improper tools are used, 
that the machines used in connection with it need per- 
fecting, that the sanitary conditions are bad, etc. And 
knowledge so obtained leads frequently to constructive 
work of a high order, to the invention of superior meth- 
ods and machines. 


3 
During the year the Forest Service issued 44 new publi- 
cations as against 31 the year before. Revisions of three 
older publications were also issued. The total number of 


Forest Service publications distributed was 359,129, as com- 
pared with 245,500 in the previous year. Most of the bulletins 
and circulars were of a technical character, presenting the 
results of investigative work. Besides the publications is- 
sued there were 17 others in press at the end of the year. 








146 AMERICAN 


MACHINIST 


Vol. 38, No. 4 


Chilled Cast Iron Used for Machine ‘Tools 


By Henry M. Woop* 


SYNOPSIS—The views of the author shed some inter- 
esting light on tue advantages of chilled ways for lathe 
beds. 

3 

An article by 8. W. Matthews entitled “Machine Tool 
Cast Iron,” Vol. 37%, page 635, seems to say that where 
cast iron is chilled for machine-tool wearing surfaces an 
inferior grade of iron, open grained, of soft, spongy struc- 
ture, and low tensile strength is used. While such may 
be the practice in certain foundries in some sections of 
the country, we have not been able to find instances of 
it in this district ; therefore, in justice to a manufacturer 
who is chilling castings and at the same time pouring a 
high-grade low silicon iron of high tensile strength, an 
answer to Mr. Matthews article is called for. 

Chilled castings are expensive. For example, one 
foundry employs a man making and repairing chill plates 
to replace those damaged by continual warping, twisting 
and breakage. Then, too, the machine-shop costs are 
greatly increased by the use of chills because the chilled 
surfaces must be planed at less than half the cutting 
speed used on the same iron not chilled. 

Mr. Matthews asks “Why, therefore, is riot a fine, 
close-grain iron superior to soft, spongy cast iron for 


metal-cutting machines?” ‘There is no reason why the 














Fie. 1. Cast-rron Test Preces From First anp Last 
HEAT 


close-grain iron is not superior. And it is just as evident 
that where a manufacturer has sufficient interest in the 
durability and quality of his products to use a fine close- 
grain iron and the chill, the best possible combina- 
tion is produced. 


TENSILE STRENGTHS OF Various [IRONS 


In this vieinity the only iron used of so low a tensile 
strength as 16,000 lb. per sq.in is for a cheap class of 
castings such as stove plate, etc. By careful choosing of 
the mixture it is quite possible to obtain cast iron with a 
tensile strength of 25,000 lb. per sq.in., but there is 
hardly one foundry in five throughout the country which 
makes castings of so high a tensile strength. The average 
in this district runs about 23,000 lb. per sq.in. for the 
best machine-tool cast iron. 

The best practice in this territory is represented in the 
following opinion of various foundrymen questioned on 
this subject: 


*With the Lodge & Shipley Machine Tool Co., Cincinnati, 


Ohio. 


A manufacturer of best-grade light steam specialties : 
“Our castings run from 22,000 to 24,000 Ib. per sq.in. 
tensile strength. We do not use chilled iron.” 

A manufacturer of high-pressure steam and hydraulic 
machinery: “We do not know the tensile strength of our 
iron as we do not require any particular standard for 
strength and do not run tensile tests. We do, however, 
require an extremely close-grained iron, and in main- 
taining this standard depend upon fracture tests. Some- 
times we chill piston castings to make the iron more 
dense.” 

An Indiana foundryman specializing on fine light 
castings: “We use a 20 per cent. steel mixture without 
chilling, which gives splendid light castings, but we do 
not test for tensile strength.” 

A professor of mechanical engineering and testing: 
“T believe the general Cincinnati machine-tool practice 
for good castings runs from 22,000 to 24,000 Ib. per sq.in. 
tensile strength, but owing to the great variety I would 
not wish to commit myself to any particular figures.” 

A Cincinnati chemist: “After tabulating the results 
of my tests of the tensile strength of cast iron from vari- 





Fie. 2. Part or LatHe Bep SHOWING FREEDOM 
FROM SPONGINESS 


ous sources, I pick some at random to show you the 
average run of iron in this locality: 
Stove Plate—15,357 lb. per sq.in. 
16,620 
16,876 
19,798 
Machine Tool—22,962 lb. per sq.in. 
24,090 
24°522 


23,197 
23,260 


This will give you an idea of what the general run 
is. Good machineable iron, where the grain does not have 
to be too close for machine-tool work, should run from 
20,000 to 26,000 Ib. per sq.in. Low tensile strength is due 
to too much silicon, sulphur or phosphoras.” ° 


COMPARISON OF TEST PIECES. 


Mr. Matthews illustrates two test specimens of iron to 
show the difference in fracture. In the specimen which 
he wishes to show as spongy iron, the cross-section of the 
break has been engraved considerably larger than the 
other, though both are standard size test pieces and 
therefore of equal area. This magnifies the sponginess 
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of the chilled specimen against which he is arguing. 
This coupled with the fact that he has selected for his 
chilled specimen a spongy mixture such as no really good 
machine-tool maker would use, makes the difference in 
appearance between his two specimens quite marked. 

Two test specimens of our regular iron which for cer- 
tain parts is chilled and for other parts not chilled, are 
shown in Fig. 1. The mixture, however, is the same for 
both. Both specimens quite faithfully represent the true 
appearance of the fracture. The holes in the ends of the 
specimens indicate where drillings were taken for chem- 
ical analysis. 

A specimen taken from the first iron run in the heat is 
shown at A. The tensile strength was 22,310 lb. per sq.in; 
silicon, 2.16 per cent.; sulphur, 0.065 per cent.; phos- 
phorus, 1.01 per cent.; manganese, 0.40 per cent. The 

















Fig. 3. Exact Action or CuILtt on LATHE BED 


test specimen B was taken from the last iron of the same 
heat. The tensile strength was 24,840 Ib. per sq.in; 
silicon, 2.17 per cent.; sulphur, 0.065 per cent.; phos- 
phorus 1.01 per cent.; manganese, 0.39 per cent. 

A portion of the finish-planed flat way of a bed as 
it appears before scraping is shown in Fig 2. As indicated 
by the steel scale, the photograph is nearly full size, and 
by comparison with the 1/64-in. graduations on the 
scale it will be seen that there is not the least sponginess 
nor a single small sand hole. 

The exact action of the chill on an actual lathe bed is 
illustrated in Fig. 3. This is a photograph of the cross- 
sectional fracture through the ways and a portion of the 
side wall of the chilled bed for a 30-in. lathe. The re- 
production clearly shows that the iron is dense and of 
close grain in the side wall of the casting far removed 
from the chill, and also shows, by the much finer grain 
of the metal near the top, the result of the action of the 
chill in closing up the iron and making it harder and 
more durable. 

This specimen plainly shows the extremely close iron 
extending to a depth of as much as two inches below the 
finished surface of the ways, and thus refutes any state- 
ment that the effect of the chill is merely in the surface 
iron which is removed in planing. 
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ScLERosoore TEst 


Recently we received a visit from a customer under 
the impresssion that the chill of our beds was merely in 
the surface and that it was practically all removed in 
planing; furthermore that what chill did remain was not 
uniform. 

To disprove this we showed the rough beds as received 
from the foundry, which appeared straighter than similar 
unchilled castings. Other beds on the planers, \7here the 
amount of metal being removed was practically uniform 
all along the ways, were also exhibited. 

We next tested for hardness. Chille? beds finish- 
planed but not scraped gave as a result of eight different 
tests on four different beds, scleroscope readings of 40 
to 42, with an average of 41.- Similar tests on chilled 
beds which had been planed and then scraped gave a 
practically constant scleroscope reading of 42. 

We next made comparative tests on unchilled castings. 
A heavy section of unchilled cast iron which would give 
as nearly as possible conditions parallel to those already 
set forth indicated on the finished surface 18 to 22 grad- 
uations on the scleroscope, with an average of 20. 

These tests prove conclusively not only that the chilled 
ways are twice as hard as unchilled iron, but that the 
hardness in the chilled cast iron is more uniform instead 
of less so. 


ACTION OF THE CHILL PLATE 


There is so much misunderstanding of the means of 
procuring really good chilled castings without in : ny 
way lessening the tensile strength or impairing the close 
grain of the balance of the casting that a brief explana- 
tion may be in order. 

The Lodge and Shipley chilled ways for lathe beds 
are produced by inserting a series of cast-iron chill plates 
into the mold into which the metal is poured. If a heavy 
chill is used with a low-silicon iron the chilled surface 
of the casting becomes so hard that it cann t be machined. 
The secret lies in regulating the thickness of the chill 
plate to suit the size of the casting for which it is used; 
then a high-grade mixture of low-silicon iron with a 
high tensile strength is used. 

The action in the mold is that when the hot iron 
strikes the cold plate it is chilled and, of course, hardened ; 
then the heat in the mass of iron forming the body of 
the bed gradually warms the chilled casting and the chill 
plate, thus annealing the casting or “drawing the chill,” 
just as when in tempering a chisel the heat in the shank 
of the chisel “draws the temper” of the cutting edge 
to the proper point after the cutting edge has been made 
very hard by quenching in water. 

The thickness of the chill plate used is such that the 
heat in the metal will anneal the surface to such a point 
that it can be planed, although at a greatly reduced 
cutting speed, and yet retain the benefits of the chill. 

The annealed casting, however, could not be planed 
even at the reduced cutting speed without tools of heavy 
cross-section and of best high-speed tool steel. 

One action of the chill is to combine the carbon in the 
iron. The principal action is to make the metal more 
dense and harder, therefore more durable. It positively 
does not create internal strains. It has no disadvantage 
whatsoever, except its cost. 
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VALUE oF CHILLED WEARING SURFACES 


As shown by the scleroscope test quoted, the hardness 
of the surface is doubled by chilling. As shown by the 
test for tensile strength, the mixture used is just as 
strong as’is used by the advocates of unchilled castings 
or by representative foundrymen in general lines. As 
shown by the chemical analysis, the mixture used is low 
in silicon, which accounts for the high tensile strength 
attained. Still another consideration is that the iron 
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is made so dense and of such ciose grain that after scrap- 
ing it has much the appearance of a nicely polished 
steel. 

It cannot be disputed that by doubling the hardness 
of the wearing surfaces or guiding ways of the lathe the 
durability and the permanent accuracy are immensely 
increased. This is accomplished, as already stated, without 
any increase in the internal casting strains and without 
any other detrimental effects. 
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The Design of Automobile Springs 


By Davip LANDAU AND ASHER GOLDEN 


SYNOPSIS—A discussion of a previous article on auto- 
mobile-spring design. The influence of the position of 
steer and the authority of one of the formulas, ques- 
tioned. The data furnished to the spring maker is also 
questioned by the authors. 

3 

We have read with unusual interest the article on “The 
Design of Automobile Springs,” by J. Coapman, which 
appears in Vol. 37, page 804, since we are seriously oc- 
cupied in the solution of problems relating to the correct 
suspension of high-speed vehicles, particularly those of 
the automobile type. 

We are inclined to question the intrinsic value of the 
article, as nearly all of the author’s statements, recom- 
mendations and suggestions are at variance with estab- 
lished facts. As far as convenient, these will be dis- 
cussed in about the order in which they were first pub- 
lished. 

We are told that the leaving of the design to the 
spring maker means a loss of time, as the maker must 
make a set of springs before he can specify the deflec- 
tion or thickness of leaves. With this statement we agree 
to a certain extent. There are many spring makers who 
have to make a set of springs before they can determine 
the deflection. Spring makers of this type savor of the 
village blacksmith shop; mathematics plays a negligible 
part in their work. The only real progress they have 
made is probably in the use of better steels. 

With such spring makers, the specification of the de- 
flection of a spring before it is made, is out of the ques- 
tion. We will say, however, that there are spring makers 
in this country who know how to determine deflections 
before they make a spring. 


INFLUENCE OF POSITION OF STEER 


We read that “some engineers specify a stiffer spring 
for the right side in front when using right-hand steer, 
but this does not seem necessary. When using left-hand 
steer, owing to the motor torque being on that side, 
it might be wise to have a stiffer spring on that side, 
as the difference in weight between the two sides is then 
often 150 lb. or more.” 

It is difficult to see what influence the mere fact of 
left- or right-hand steer has on the design of a spring. 
It is true, however, that some automobile builders do 
specify heavier springs on the right-hand side, not only 
for the front, but for the rear springs as well. They 


do this because with a right-hand control, the weight of 
the chauffeur as well as the control levers, steering wheel, 
etc., is always on that side. The greater part of this 
weight is sustained by the right-hand front spring, and 
a considerable part of it is on the right-hand rear spring. 

In addition, the motor torque is also always on the 
right-hand side. This force not only acts to depress or 
deflect the right-hand spring but to elevate or release the 
spring on the left-hand side. Hence we see that with a 
right-hand control it is advisable to make the right-hand 
springs stiffer, because of the distribution of load. 

According to the article under consideration, when the 
steer is shifted to the left-hand side, the torque reaction 
of the motor also switches over to that side. We do not 
see how this is possible unless at the same time you turn 
the motor front side back. When the steer is on the 
left-hand side, there is no need of stiffening the spring 
on that side, since the weight of the chauffeur is then 
partly balanced by the motor torque on the right-hand 
side and the control levers, etc., being in the middle, their 
weight is equally divided between the two springs. 

The statement is made that springs are usually made 
from a steel having an elastic limit of 96,000 lb. per sq.in. 
There are some springs made from such steels, but they 
belong to horse-drawn vehicles. The high-carbon steels 
used for the so called carbon-steel springs have an elastic 
limit of about 110,000 lb. per sq.in. The better grades of 
springs are made from steels having elastic limits of 180,- 
000 to 220,000 lb. per square inch. 

In the same paragraph occurs the statement: “The 
tables are made so that when the springs are under load 
they reach about 50 per cent. of the elastic limit; this 
gives a good factor of safety for the jounce load.” Clear- 
ly the factor of safety is 2; this can hardly be called a 
good factor of safety. 

In the next,paragraph, we read: “As to the various 
spring designs for the rear wheel, the ideal condition is 
the long semi-elliptical type; but as this cannot always be 
used through limitations in the design, the three-fourth 
platform type is sometimes used.” And in the follow- 
ing paragraph, we learn that this type is not as good as 
the semi-elliptic on account of “the excessive side sway 
which limits the seat widths.” 

The “ideal” standard type of spring is more or less 
visionary. Any particular spring that will give to the 
passengers of a particular car the maximum of comfort 
under all road conditions is the ideal spring for that car. 
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INERTIA OF SpriInG LEAVES 


The article then gives us the formula, credited to 
Marchesseau, for finding the total moment of inertia of 
the spring leaves. This is given as 

] 50 KIS 
"eae 

While this formula is used by Marchesseau, of Estab- 
lissements Lemoine, we do not think it is his. It may be 
found in any textbook on the strength of materials; it 
is none other than the well-known formula which ex- 
presses the deflection of a cantilever with a load applied 
at the free end. It is written to express the deflection 
of a spring per 50 lb. on each end or 100 Ib. total on the 
spring. It is usually appears in the form 

D= Pe 
3 #1 

This is the deflection of a cantilever with an end load 
P. It consists of a single plate. Where the spring is 
made up of several plates then J becomes FJ, in which 
E indicates that we are to take the sum of the moments 
of inertia of the individual leaves. Also, when combin- 
ing several leaves we call into force a new condition 
which we control by the introduction of a constant; that 
is, K. The formula then reads 

- PR 
“= sa 

If we divide both members of this equation by P, we 
get the deflection of the half spring per pound, and if 
now we multiply both members by 50, we get the de- 
flection of the half spring per 50 lb., or the deflection of 
the entire spring per 100 lb. This deflection per 50 |b. 
per half spring we défine as the flexibility of the spring 
and we express it in the form 

-_xK 50 78 
J = 3MEI 

From the definitions of the symbols that appear in this 
formula, we see that 

“K = Constant depending upon finish of the leaves; 

1.5 for ideal spring, 1.3 for bright finish, 1.2 
for black finish.” 

This naturally leads to the belief that AK is some func- 
tion of the friction between the leaves, and, therefore, the 
less the number of leaves in a spring the more will K 
approach the value 1.5. Hence, from this point of view 
Mr. Coapman’s ideal spring is one consisting of a single 
leaf. As a matter of fact, the value of K for this con- 
dition is exactly 1. 

The contention that the number of leaves in a spring is 

ften made dependent on the cost of the car, is rather 
original. We are unaware of any spring maker in this 
country or in Europe who designs a spring in this man- 
ner. 

DaTA FOR THE SPRING MAKER 


From the data usua'ly given to the spring maker by 
the automobile builder he determines from his experi- 
ence what he considers the proper flexibility for the case 
in hand, and proportions the number of leaves and their 
thicknesses accordingly. It often happens that a new 


spring suspension comes to light with which the spring 
maker has never had any experience. He is unable to 
determine the flexibility and therefore sets to work to 
make up a set of springs which he can test. 
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A case of this kind recently came under observation. 
The spring maker who made the first set of springs pro- 
vided seven leaves. When they were installed they were 
so light that the car dropped down to the axle. The see- 
ond set was provided with eleven leaves but the springs 
were again found to be a little too light. The price of 
the car had nothing to do with the provision of the seven 
leaves the first time or eleven leaves the second time. 
The car in question sells for $3500. 

The spring maker is not concerned about the price of 
the car and never asks for this information, as it has little 
to do with the easy-riding qualities of the springs. It 
is quite true that low-priced cars will have, as a rule, 
lighter springs; but this is only because these cars are 
usually smaller than the high-priced cars. 

Passing on, we read: “From Table 2 may be deter- 
mined the deflection obtained with various oscillations. 
Experience has taught that the best result for a front 
spring is about 80 oscillations per minute, which would 
give a deflection of about 334 in. For a rear spring, 90 


> 


oscillations per minute give satisfactory results.’ 
DETERMINATION OF DEFLECTION 

So far as enabling us to determine the deflection from 
the number of oscillations desired, we may say that this 
method is a good one. * But we cannot use Table 2 be- 
cause all the figures for the complete oscillations are in- 
accurate. 

The time in seconds of one complete oscillation of a 
simple pendulum, for small arcs of swing, is given by the 
relation 
2% l 

Ng 
and the number of complete oscillations in one minute is, 
therefore, 


T= 


60 


22 f 

Ng 
Here 7 is the length of the penduium in inches and g 
is expressed in inches per second. The same law governs 
the period of oscillation of a spring. In this case, the 
length of the pendulum is the deflection of the spring, 
expressed in inches also. If we substitute for / in the 
second equation given the values of the deflection written 
in the first column of Table 2, we get the set of values 
shown in Column 2 of the table appended. Mr. Coap- 
man’s values are presented in Column 3 for purposes of 

comparison. 

Complete Oscillations 


Complete Oscillations ver Minute from 


Deflection in Inches per Minute Correct Values Table in the Article 


1 i8S 157 
1} 153 27 
2 133 11! 
23 120 100 
3 108 90 
34 100 S4 
4 O4 78 
43 89 74 
5 S4 70 
54 80 67 
6 77 64 


COMPARISON OF OSCILLATIONS 

We see from the correct values given in the table that 
oscillations of 80 for the front springs correspond to a 
deflection of 54% in. and not 334 in. 

We have yet to hear of a front spring with a deflec- 
tion of 54% in. If we assume that the figure of 80 oscil- 
lations is wrong, and the deflection of 334 in. is correct, 
this deflection is much greater than we ever find in prac- 
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tice. The deflections of front springs vary between 144 
and 2% in. They seldom, if ever, exceed the superior 
value. If experience has taught that a deflection of 334 
in. gives the best results for front springs, why does the 
article carry the curve Fig. 2 (Static Load Deflections) 
only up to 2.1 in.? 

Regarding the rear springs, we are told that 90 oscilla- 
tions per minute are satisfactory. In the table this cor- 
responds to a deflection of 3 in.; the corrected value 
would make the deflection 4% in. It is safe to say that 
no one period of oscillation is satisfactory for all condi- 
tions. Deflections for rear springs run all the way from 
4 in., corresponding to an oscillation period of 94, up to 
? or %% in., corresponding to a period of about 70 
oscillations. 


DeEsIGN OF FRONT AND REAR SPRING 


We now come to the question of the design of a front 
spring. The article takes 22 in. for the “half length” of 
a 40-in. spring. When a spring is clamped to the spring 
seat a part of it is rendered ineffective; for then an ap- 
preciable part of the spring is prevented from deflecting 
by the seat clips, and that, therefore, in using “half” of 
the spring as a basis for the calculations we should take 
less than a half of 40—most likely 17 or 18 in., depend- 
ing upon the length of the seat. We find that from chart, 
Fig. 2, the deflection of a 40-in. spring is 1.88 in. It is 
hard to reconcile this deflection with the statement that a 
front spring with a deflection of about 334 in. has the 
most satisfactory riding qualities. 

Regarding the design of the rear spring, we find that 
in the determination of the total moment of inertia the 
article takes the front “half” of the semi-elliptic part of 
the spring. The reason for this is not clear. The rear 
half of the spring is undoubtedly worthy of as much con- 
sideration as the front half. The correct method is to 
calculate the spring on the basis of its partial flexibili- 
ties; that is, the flexibility of the front half as well as of 
the rear half. 

We are dealimg here with an eccentric spring in which 
the eccentricity is quite marked, namely, 3 in.; that is, 
the front end of the spring is 28 in. from the center bolt, 
and the rear end 22 in. There is a considerable differ- 
ence in the deflection of the two ends. If the front end 


deflects 0.493 in. per 50 lb. applied at that end, then the 
998 


~~ 


og3 X 0.493 = 0.237 in. per 


deflection of the rear end is 


50 Ib. 

The loads at both ends are also different. Taking re- 
actions, we find the load at the rear end to be 324 X 780 

136 |b.. and the load at the front end 780 —,;436 = 
344 |b., a difference of nearly 100 lb. Assuming the 
equation for flexibility to be correct, then the rear end 
will deflect 2.07 in., and the front end will deflect 3.39 
in. The deflection of the center of the spring is, there- 
fore, 2.66 in., and not 3.84 in., as specified. 

Then we come to the design of the quarter or scroll 
part of the spring, whose total deflection is found from 
the curve, Fig. 4, to be 1.17 in. According to the ar- 
ticle, its flexibility is 0.146 in. This is wrong, as the 
total load on the scroll is not 780 lb., as the example 
shows, but 436 lb.; that is, it is the same as the reaction 
at the rear end. Hence, the flexibility is 1.17 K 4% = 
0.268 in. per 100 lb., nearly twice as much as the figure 
given. 
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THICKNESS OF SPRING LEAVES 


In Tables 3 and 4, the article gives values of moments 
of inertia and maximum deflections of leaves 00, 000, 
0000 gage and 3% to ¥% in. in thickness, and as high 
as 3% in. in width. We have never seen automobile 
springs with 0000 gage or ¥4-in. leaves. By automobile 
we mean, of course, a pleasure vehicle. As a matter of 
fact, steel mills do not roll spring plates to Stubs gage 
thicker than 0; plates thicker than this are rolled to 
thirty-seconds of an inch. 

Directly under Table 3, in the first column of page 
806, we are instructed in the use of Table 4. We read: 
“Knowing the maximum deflections of the spring (from 
the curves, Figs. 2, 4, 5, 6 and 7), we can now determine 
the thickness of the master leaf from Table 4. . . :" 
They do not represent maximum deflections. What they 
do show is the correct deflections of springs of various 
types and of different lengths. 

However, we will assume that they do represent maxi- 
mum deflections simply to see what kind of master leaves 
they give us. For this purpose, let us take a semi-elliptic 
spring 52 in. long. From Fig. 5, we find the maximum 
deflection of this spring to be 5 in. Referring to Table 4 
we look in the column headed “Length” and pick out the 
number 52; we then consult the horizontal line, of which 
52 is the first number, and find, right beside it, the num- 
ber 5.1. This is not exactly 5, but near enough for all 
practical purposes. Therefore, our master leaf will be 
0000 thick, or approximately 4} in. 

Take another case, the 40-in. front spring in the ex- 
ample. Referring to Fig. 2, we find the maximum de- 
flection to be 1.88 in. A consultation of Table 4, op- 
posite 40 in., fails to disclose a master leaf. The lowest 
maximum deflection is 3.02 in. A master leaf for this 
spring, selected after the recommendations set forth, 
should be 0.73 in. thick, which leaves little room for the 
other eight leaves. 


4, 
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Indexed Information Memorandum 
By 8S. J. STAPLE 


At different times I have read articles in the AMERICAN 
MACHINIST setting forth the advantages of the card sys- 
tem for filing information, rules, formulas, ete., used by 
draftsmen. I was about to adopt such a system, but after 
considering the matter decided to try an indexed memo- 
randum instead. After using this for some time I am 
led to recommend it as being more convenient and more 
compact than cards. The one used is 414x7 in. 

All formulas and rules believed to be valuable and 
gathered promiscuously from technical publications are 
transferred to the memorandum under the proper letter ; 
all such as are ynost frequently used and found in the 
standard reference works are not transferred; the sub- 
ject, where found, and the page number only are entered. 
If complete information is desired of standard wrought- 
iron pipe, my memo under the letter P tells me it is in 
“Kent’s,” page 194; K, dimensions of keyseats, “AmeErti- 
cAN Macuinist Handbook,” page 236. 

It is well known that each reference book contains some 
information or desired formula not found in others, or it 
may be more explicit in one than in another. When a 
problem is presented, one is, therefore, puzzled as to the 
location of the most desirable solution. 
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Sheet Steel Work in a Salt Lake Shop 


By F. A. 


SYNOPSIS—Some operations in shearing, punching 
and bending triangular plates preparatory to riveting in 
conical form for settling tanks. Novel apparatus em- 
ployed in the process and some other tools for handling 
another line of work out of the usual order. 

% 

The Galigher Machinery Co., Salt Lake City, Utah, 
operates a contract and jobbing shop and turns out a va- 
riety of work in the line of mining machinery, ore hand- 
ling apparatus, etc. This firm has built a good share of 
its own shop equipment, and a number of machines of 
this origin are here illustrated. 


A Novet PuNcH AND SHEAR 


A novel machine for punching and shearing steel plates 
is shown in Fig. 1. This machine is mounted on a con- 
crete bed and is utilized largely in cutting and punching 
plates used in settling tanks for ore mills, paint mills, ete. 
These tanks are made in various sizes, are of conical 
form, and in the larger sizes six triangular plates are 
joined together to build up the tank. The largest size 
built here measures 8 ft. 9 in. across the open end and 
the height from the open top down to the pointed bot- 
_ is also 8 ft. 9 in. The sheet steel for this tank 
1% in. thick. 

In making the sections for this settling tank, rectan- 
gular plates 54x120 in. are used. The first operation is 
performed in the machine, Fig. 1, and consists in cut- 
ting the plate diagonally from corner to corner into two 
three-sided sheets. The operation of making this oblique 
cut is accompanied by the process of punching a series 
of holes along the edge of one of the two sections. 

This combination of shearing and punching operations 


STANLEY 


is accomplished by the rotary shear and punch roll seen 
at A. This roll is traversed from one end of the machine 
to the other and during its passage forces a series of 
punches, one at a time, through the steel plate. These 
punches are carried in a bar B, which also serves as a 
pressure strip to hold the work in position on the table 
during the operation. Directly under the work is a 
straight shearing edge along which the rotary shear 
passes in its travel. 


How THE MACHINE Is OPERATED 


A rectangular plate to be sheared and punched is 
shown in position under the punch carrier B. Before 
the plate can be inserted, the bar B is lifted by a pair of 
eccentric shafts and links which are connected so as to act 
in unison, by a rod extending along the rear of the base. 
A lever at the back when swung up lifts the punch bar 
sufficiently to admit the work and when pulled down 
clamps the work tight. 

Directly above the rotary shear and punch operating 
roll A is a pressure bar or rail C, which is drawn down to 
force the member A down hard upon the work, by a pair 
of eccentrics at each end of the machine. These are 
also joined by a connecting rod, and this top rail may be 
lowered by hand through the medium of the handwheel 
D, which operates a screw and a tapped connection by 
which the eccentrics are swung into either direction; or 
the pressure of the top rail may be applied by power by 
throwing on the driving belt Z. 

The open and cross belts at # also provide means by 
which this upper rail may be lifted by power upon com- 
pletion of the punching and shearing operation to re- 
move the pressure from the shear and punch preliminary 
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Fic. 1. A Novet PuncHING AND SHEARING MACHINE 
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Fig. 2. 
to the lifting of the punch bar and the removal of the 
work. 

The shearing and punching roll A is traversed over 
the work by two long screws F, which extend the full 
length of the machine and which are operated by suit- 
able gearing at the left end, the gears at this point being 
actuated by the open and cross belts G, which are run on 
tight and loose pulleys to drive the screws in either di- 
rection and thus feed the roll A across the work and re- 
turn it to normal position upon completion of the’ cut- 
ting and punching operation. 

In its first passage over the plate as already pointed 
is severed and the entire series of holes 
The other 


out, the sheet 
punched along the edge of one of the sections. 
section is then slid under the punch bar and the roll A 
fed along the machine a second time to punch this sec- 
ond series of holes. The bar B carries 85 punches and 
the movement of the roll across from end to end occupies 
about 14% minutes. Upon the return movement of the 
roll, a dog at the side presses against the work and strips 


it from the punches. 


ANOTHER SHEARING PROCESS 


Another shearing machine is illustrated in Fig. 2. 


This machine is used for cutting the broad end of the 
triangular plates to an are of a circle in order that when 
the six plates are bent up and riveted together their ends 
shall all lie in one plane. 

The machine consists briefly of a framework built up 
of plate and angle sections, with a geared spindle carry- 
ing a rotary shear. In front of the machine proper, is 
a triangular table of just the right dimensions to receive 
the work between the flanges at each side of the table. 
The pointed end of the table is pivoted on a post as 
clearly seen at the right of the illustration and the free 
end of the table is mounted upon a framework resting on 
large casters, so that the entire affair may be swung in a 
circle about the central post. ; 

The talle top thus forms a holding fixture for the 
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plate which is to be sheared and assures the work be- 
ing cut exactly to length and to the proper curvature at 
the end. 
BENDING THE PLATES 

The next step in the process of preparing these plates 
is to pass them through the crimping machine, Fig. 3, 
where they are formed up to one-sixth of a cone. In- 














SHEAR FOR FINISHING CuRVED END oF PLATE 


stead of passing the plate between rolls, a series of flats 
is formed in the crimping process, the width of the flat 
at the broad end of the plate being about 6 in. 

In operating the apparatus, the plate is slid between 
the crimping jaws and at the rear edge of the plate a 
pivoted bar H hung on the central stud H? is attached 
by two pins which enter two of the punched holes in the 
edge of the work. At the further end of the table a se- 
ries of graduations is laid off, representing the succes- 
sive settings for the gage bar H to bring the work prop- 
erly under the machine jaws. 

Hand levers are provided at each end, and the two 
workmen first swing the plate to position by one of the 
graduated lines, operate the levers in unison and bend up 
the first flat on the plate to a predetermined point es- 
tablished by stop gages which limit the movement of 
the crimping jaws. The operating jaws are then 





Fie. 3. Crimprnae MACHINE 
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Fie. 5. A Lieut Dritiine Rie 


dropped, the work swung to the second position by the 
second locating line, the hand levers actuated to pro- 
duce a second flat; and so on until the sheet is passed 
completely through the machine. When the plates leave 
this machine they are ready for riveting together to form 
the cone-shaped tank. 


A Hanp ToGGLe PREss 


The hand machine in Fig. 4 was constructed for the 
forming of lugs or brackets for use on the settling tanks 
which are built up in the manner just described. These 
lugs are of sheet steel and several of them in their com- 
pleted form will be seen upon the base of the press. The 
dies of the press are plain V-blocks, and the pressure of 
the upper member upon the work is secured by the hand- 
wheel / which operates a right- and left-hand screw, 
which in turn moves outwardly the lower ends of the four 
toggle members J. 

These are so proportioned and are placed at such an 
angle as to exert very heavy pressure upon the die with 
comparatively little effort applied to the handwheel. 














Fic. 4. HAND-OPERATED TOGGLE PRESS 














Fic. 6. Swati Disk-cutTine SHEAR 


After the lug has been bent down in the V-dies, and 
while held between them, its edges are hammered over 
on each side to form the flanges shown in the illustra- 
tion. 


A Lieut DriILLInc MACHINE 


The machine in Fig. 5, was built up especially for 
drilling small holes in sheet-steel drums which are used 
on traveling-belt ore screens. These drums are rolled up 
from thin stock, and a pair of spiders is inserted to carry 
the drum. These spiders are bored out to form a bearing 
on the shaft. They are fixed in place by drilling through 
the drum and spider rim and then riveting the two mem- 
bers together. 

In Fig. 5 the drum is shown slid on a supporting shaft 
projecting from the frame of the drilling machine. The 
drill spindle itself is driven by a round belt aud oper- 
ated by a light lever. 


Cuttine Our Disks ror Drum Heaps 


Before the drums are completed, two sheet-steel heads 
are inserted in the ends. A number of these are shown 
in Fig. 5 and the method of cutting out the blank from 
the sheet stock is represented in Fig. 6. The machine in 
this engraving is a rapidly reciprocating shear with a 
narrow, curved knife. A piece of sheet metal is punched 
somewhere near the center and a locating plug is slipped 
through the hole and into a seat in the bolster of the 
press. 

The central position for the work is established at the 
correct distance from the shear to give a circle of the 
required diameter, and the piece of stock when dropped 
in place is fed around in a circle by hand while the sur- 
plus metal is sheared off, as clearly shown in the illustra- 
tion. After this dish has been cut out it is flanged up 
preparatory to riveting into the drum, by a spinning pro- 
cess in the engine lathe. 


a 
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A RING-DRILLING MACHINE 


A method of drilling some cast-iron rings from the 
inside is illustrated in Figs. 7 and 8. These rings are 
heavy castings used on the end of a filter-press tank. 
Holes have to be drilled through the rings for rivets and 
patch bolts by which they are secured to the tank. There 
are 100 of these holes in each ring, 50 of them are }} 
in. in diameter and 50 are 4% in. in diameter. They are 
drilled from the interior through a sheet-steel template 
which is punched exactly the same as the boiler plate 
from which the tank is rolled up., This insures the holes 
in the ring coinciding with the holes drilled in the 
tank. 

The machine proper is the head of an old drill press, 
provided with power feed and which is belted from an 
overhead countershaft. This drilling apparatus is se- 
cured to heavy timbers on the floor and a framework of 
timber surrounds it to carry the cast-iron ring which is to 
be drilled. Under the corners of this supporting frame 
are placed four jack-screws, and it is by means of these 
that the work is elevated and lowered to bring the tem- 
plate holes opposite the drill. 

Although the cast-iron ring is very heavy, it is easily 
indexed to bring one hole after another opposite the 
drill, as it rests upon the four-ball casters K. The balls 
in these casters project slightly above the wooden frame- 
work and enter a shallow groove formed around the 
back face of the ring. This is shown distinctly in, Fig. 
8 where the ring is placed on edge with the annular chan- 
nel toward the observer in order that means of revolution 
might be clearly understood. 

This method of carrying the work allows it to be ro- 
tated with freedom and gives it at once the correct po- 
sition sidewise in relation to the drill spindle, as the 
framework with the ball casters is adjusted at the out- 
set, so that two of the balls are in alignment with 
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Fig. 7. APPARATUS FOR DriILtitine RINGS FROM THE INSIDE 


the drill spindle and the other two at right angles 
with it. 
3 

The fall of soot in London has been carefully measured 
by specially devised soot gages, the work being in charge 
of the officers of the Smoke Abatement Society, and some 
extraordinary results were obtained. It was found that the 
total yearly deposit from the atmosphere was 650 tons per 
square mile or a total of 76,050 tons per annum for the en- 
tire administrative county of London, 117 square miles. This 
amount includes 8000 tons of sulphates, 6000 tons of am- 
monia and 3000 tons of chlorides. 




















Fic. 8. UNDERSIDE oF CAst-IRON Ring AND METHOD oF LocaTinG It on FRAMEWORK AROUND THE DRILL 
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LETTERS FROM PRACTICAL MEN 





Turning an Engine Crankshaft in 
Position 


The line engravings show the method used to turn a 
part of a crankshaft without removing it from the engine. 
The bracket A, Fig. 1, is made from 2144x3¢-in. machine 
steel and is fastened to the engine main bearing by means 
of one of the bearing studs. The bar B is provided with 
a geared sliding head C which is fed by means of the star 
feed D. , 

After disconnecting the connecting rod a 3-hp. motor 
is placed on the floor and belted to the flywheel of the 
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TURNING AN ENGINE CRANKSHAFT IN POSITION 


engine, imparting 40 r.p.m. to the engine shaft. A %%- 
in. square, high-speed cutter # is fastened in the tool post 
of the sliding head and the turning started. The bar is 
braced as shown in Fig. 2, so that the proper height is 
obtained for the cutting tool. 
J. P. Myer. 
Mt. Washington, Md. 
% 
Cutting Double Square Threads 


The cutting of double square-thread nuts is often a 
source of annoyance when the job is small, and the start- 
ing of the tool in the correct position sometimes difficult. 

While cutting a number of 34-in. nuts, %4-in. pitch, I 
tried a tool with two eutting lips, spaced to half the pitch. 
In this way I cut the double thread in about the same 
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time and with less trouble than with the old method of 
going through the cutting process for a second thread. 
A. T. Lien. 
New York, N. Y. 
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The Opportunity of the Engineer 


The ease and promptness with which the public be- 
comes accustomed to taking advantage of the work of 
the engineer is almost startling. Surprise at, and fear 
of, radical innovations in transportation and private ser- 
vice quickly give way to blasé indifference, followed in- 
stantly by all manner of criticism that these things are 
not better constructed and managed. 

Does the street car stop a few minutes on a switch? 
Summon the State Commission. Is the Overland Ex- 
press 15 minutes late on a 3000-mile run? Congress is 
memorialized to make the great railroad companies at- 
tend to their business. Does central not respond in- 
stantly when we take down the telephone receiver? 
Anathema! Do the electric lights go out for a minute or 
so? The darkness is illuminated by caustic criticism 
consigning all engineering and engineers to perdition; 
everyone apparently forgetting how steep the hills were 
before the days of street cars, how far away San Fran- 
cisco was before the days of the locomotive, the tele- 
graph and telephone, and how difficult it must have been 
to study by the light of a tallow candle. 

Now these little outbursts should not be construed (as 
they are by some people) as indicating a lack of appre- 
ciation of the work of the engineer. They are an integral 
part of the influences that make for progress. The 
world, in a way, has always obtained as much engineer- 
ing talent as it demanded. It is true that the engineer 
and inventor have had a tremendous influence in chang- 
ing man’s environment and in making this old earth 
comfortable and more habitable. But it is also true that 
these same engineers are, to a large extent, products of 
their own surroundings; and much of their progress has 
been made by supplying wants created by the public. It 
is a case of action and reaction; a Burroughs adding ma- 
chine would be of little use to an Esquimaux, except as 
old iron. Criticism is a part of progress. 

I fully believe that the first stone ax was ridiculed and 
criticized by the cave dwellers; probably because it re- 
quired two blows with it to finish an adversary. And 
some years from now, when the flying machine from 
London to New York shall be 10 min. late on a 48-hour 
run, people will be found petitioning the International 
Supervisors of Flying Machines to compel the owners to 
put on another propeller or another pair of wings and 
two tails so that the service may be prompt; at least 1 
hope they will, for dissatisfaction is the first step in. 
progress. 


Tue Encineer Has Given Us Comrort anp LEISURE 


If the engineer has not been appreciated as much as 
some other classes of men it is because his service to hu- 
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manity has not been the highest. The men who render 
the greatest service to any nation are those who mold 
its ideals; and the philosopher and the poet will con- 
tinue to wear the bays as long as they lead in this line. 

True, the work of the engineer has made it possible for 
us to realize more fully our ideals, if we could only take 
full advantage of the productive processes which he has 
developed and the leisure that should result therefrom ; 
for every day makes it clearer that highest mental and 
moral development rest primarily on material prosperity. 
It is difficult to be highminded and hungry at the same 
time. 

Every calling becomes of greater service and rises in 
popular estimation as it lifts itself from the mire of 
empiricism and rests its work on the solid ground of 
science. The tendency to do this is present in all lines of 
human endeavor where such a basis is obtainable. Medi- 
cine and engineering and similar professions have in- 
creased their usefulness and prestige in proportion as the 
chemist, the physicist, the anatomist and other workers 
in pure science have furnished scientific facts, and as 
these professions have been able to apply them. At the 
present moment agriculture is rapidly throwing away its 
old guesswork processes and will shortly emerge as a 
scientific profession comparable with these others. 


THE ADMINISTRATIVE FIELD 


The engineer most naturally applied his scientific 
method first to constructive engineering, and it has be- 
come second nature with him to collect data, to analyze 
it, to plan work and predict results on this solid basis. 
But the administration of modern industry has come to 
require a considerable knowledge of constructive art, and 
the natural tendency to seek a soiution of the problems of 
administration on the basis of accumulated knowledge 
rather than on an empirical basis, has made an oppor- 
tunity for the engineer that has carried him far afield 
and brought him closely in touch with the administrative 
side of both private and national affairs. 

To this new field he has, quite naturally, brought the 
analytical methods of his calling, and the art of man- 
agement promises to be placed on a much more rational 
footing because of his labors in this new field of activity. 
Compilation, analysis, prediction, are the methods he is 
employing, and, stripped of all its technical terms and 
high-sounding titles, so called efficiency engineering or 
scientific management and its correlated branches, repre- 
sents an effort to raise business management of all kinds 
from the vague empirical basis on which it now rests 
and place it on a scientific footing comparable avith con- 
structive processes. The progress which this movement 
makes will, as before noted, depend not on the effective- 
ness of these methods alone but on the reactive influences 
which it meets or awakens. 

Efficiency is not the sole criterion by which industrial 
phenomena are to be finally judged. Whether we will it 
or not, industry is being looked upon more and more as a 
means of supporting human existence and less as a means 
of creating individual or corporate dividends. The most 
efficient kind of factory for the creation of dividends 
would be equipped with the highest order of labor-saving 
machinery and management and operated by slaves. 

As we move farther and farther away from this ex- 
treme ideal we will become more and more critical of 
processes and methods of production. It is going to be 


AMERICAN MACHINIST 


babbitt metal or other metals of a similar nature. 


Vol. 38, No. 4 


a nice problem in social and political organization to 
reconcile the many conflicting reactions, and the full im- 
port of the movement will be more and more appreciated 
as our natural resources become more depleted and the 
struggle for existence becomes keener. 


Tue DIstrRIBUTION PROBLEM 


The influence of this new study on the engineer him- 
self will be far reaching; for he must draw his basic 
facts for this work not only from his own field of engi- 
neering but also from economics, accounting, psychology 
and other sciences which heretofore he has known little 
or nothing about, or has ignored. And this has brought 
him very close to the pivotal problem of our civilization, 
namely, the fair and equitable distribution of the wealth 
which he is so instrumental in creating. 

If he can master the fundamental truths that lie at 
the bottom of the problem, or if he will have the wisdom 
and foresight to call to his aid the masters of thought in 
these lines, it is not beyond reason to hope that, as he has 
conquered the problems of production, and is now con- 
quering the problem of administration, he may evolve 
from his riper experiences in these fields a solution of 
the remaining problem which will be satisfactory to all. 
It is apparent that the solutions already offered fail to 
satisfy ; but it by no means follows that these are the only 
possible solutions, any more than the old methods of 
management were the only ones possible. 

In fact, as we look back even a few years the philoso- 
phies of engineering and manufacturing as then prac- 
ticed seem very inadequate indeed; and the theories of 
management of yesterday are rapidly passing into ob- 
solescence. We are sadly in need of a new type of in- 
dustrial philosophy and new methods of distribution. 
We are in need of a new type of industrial leader; and I 
believe that if he comes at all in the near future he will 
come from the ranks of the industrial engineer, using 
the term in the broadest sense. 

It is true that other classes of men are familiar with, 
and use the engineer’s methods; but he is going to have a 
particularly advantageous position from which to attack 
this problem, for the near future will see him a dominant 
figure in industrial management where he will meet the 
problem at first hand. Here is his opportunity. It is 
hardly likely that any one man will be able to solve this 
difficult problem, and if it is solved it will probably be 
the work of many brains. But the man who first points 
out the way to a solution will not need to envy any man 
his glory, for posterity will surely place him in the ranks 
of the immortals. 

Dexter S. KIMBALL, 

Professor Machine Design and Construction, Sibley 
College, Cornell University, Ithaca, N. Y. 
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Tapping Lubricant for Babbitt Metal 


It may be of interest to some of your readers to know 
that soap makes a good lubricant for tapping holes in 
The 
hole should be packed full of soap and as the tap cuts its 
way in the soap and chips are forced out through the 
flutes of the tap. The soap makes a smooth cut and re- 
lieves the tendency of the chips to weld and clog the tap. 

F. C. TYLer. 

Cleveland, Ohio. 
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QUESTION 





Marking Revolving Cylinders for 
Balance 


In an article entitled “Method of Balancing Sander Cylin- 
ders, Vol. 37, page 1062, by F. E. Schmitt, the statement is 
made that “The tendency of a rotating body to rotate 
around its gravity axis results, in the case of this balancing 
rig, in giving the light side of the cylinder a greater radius 
of rotation than the heavy side. A piece of chalk held against 
the surface, as in Fig. 4, will, therefore, make a mark on the 
light side only.” 

Since the author describes and illustrates, by photograph, 
in the same article, a V-shaped bearing, in which the journals 
rest, while rotating, it is difficult to conceive how it would 
be possible for these same journals to run eccentric, as they 
would have to do if the light side had “a greater radius of 
rotation than the heavy side.” 


To be sure there is the tendency, if the cylinder is not 
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MARKING REVOLVING CYLINDERS FOR BALANCE 
in dynamic balance, for it to rotate around a gravity axis 
that does not coincide with the geometric axis, but this rota- 
tion around the gravity axis could occur only in the case of 
a “free body.” 

The reasons why the cylinder is marked on the light side 
are principally two: The first of these is gravity, as will be 
seen by a glance at the engraving, in which the circle §S is 
the cylinder, having O as the geometric center and X as the 
gravity center, due to unbalanced weight W. The point of 
suspension is A, and the line AO represents the hanger, men- 
tioned in Mr. Schmitt’s article. 

It will readily be seen that when the weight W is on the 
line AO, the lines AO and AX coincide. Just as soon as W 
passes beyond either the upper or lower dead center, the 
weight W causes the point O to move over toward the chalk 
or point P. The cylinder would, therefore, mark on the light 
side for this reason alone. 

In addition to the force of gravity we have also the un- 
balanced centrifugal force of the weight W, tending to make 
the cylinder rotate around the gravity axis. Since the cylin- 
der is confined in two directions, namely, upward and down- 


ward, it can yield to this force only at the points where it 
has comparatively free action. 
These points are in two directions in the 


horizontal plane. 
Hence it is fair to assume that this unbalanced centrifugal 
force comes to the aid of gravity and, while it cannot cause 
the journal to run eccentric, yet it can give the bearing (a 
pendulum) an additional swing toward the pencil point P. 
Mr. Schmitt has evidently failed to state one very im- 
portant phenomenon in connection with the marking of these 
cylinders and that is the necessity of reversing the direction 
of rotation and again marking, at the same speed. Since we 
are dealing with bodies that have inertia and are subject 
to the element of time, the mark, obtained by the chalk, when 
the cylinder is rotated in one direction only, will not give the 
true location of the light side. It is readily seen that mid- 
way between marks made by rotating the cylinder in oppo- 
site directions is the point that is diametrically opposite the 
weight. 
Worcester, 


Mass. J. C. SPENCE. 


cx 


Draw-in Chucks 


In Vol. 37, page 1079, I notice the comment of Mr. Tate, 
on the draw-in chucks described by me in Vol. 37, page 659, 
and I wish to make the following explanation and compari- 
son: 

The draw-in chuck, which I described was designed for an 
old-style Flather’s lathe. The adjusting nuts for taking up 
the end thrust of the spindles on these lathes are so arranged 
as to make it impossible to use a handwheel and sleeve for 
tightening the collets. But even had it been possible it would 
not have answered the purpose in our case. 

We had several lathes equipped with the regular draw-in 
collets, ete., but their limit was round stock up to % in. in 
diameter. With the chuck shown, we got a further range up 
to 1 in. in the same size lathes Mr. Tate speaks of the in- 
convenience of a spanner wrench as compared with a hand- 
wheel, and yet he has a spanner nut for drawing out his col- 
let holder. 


Woonsocket, R. I DONALD 


BAKER. 
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Another Letter to Uncle Entropy 


tone of your latest letter 
which appears in Vol. 37, 
comments on certain 


cA 
° 


Dear Uncle—The character and 
are disappointing. In your letter 
page 507, you make some disparaging 
subjects and the way in which they taught in technical 
schools. In my reply to this, on page 741, I tried to point 
out to you that your point of view regarding these things 
is not warranted by facts. 

In your last reply, on page 909, you 
rier of ridicule and quite ignore the very issues, which you 
yourself have raised. Since I first wrote you I have been 
inquiring and observing and thinking a whole lot about what 


are 


retire behind a bar- 





you first wrote. I feel that it is harmful when a man of 
your standing—and bear in mind that all successful men’s 
standing is measured by achievement and not by training 


ridicules anything publicly. 

Ridicule and sarcasm are extremely dangerous weapons, 
and when thoughtlessly used they cause untold harm. Criti- 
cism is an admirable means to improve conditions only when 
it is honest, just and constructive. I wrote in an attempt to 
offer you an opportunity to explain your point of view a bit 
and to have you side-step the issue in the 
your opening paragraph made me a little 


more explicity, 
way you do in 
ashamed. 

I have been reading your comments in the “American Ma- 
interested in technical 


chinist,” Uncle, ever since I became 

education. You always have something to say; you usually 
start me thinking in a new direction, and you are always 
entertaining. But I have sometimes felt that in your desire 


to be entertaining and humorous you have sometimes warped 
the truth and often burlesqued the facts. Then again I have 
wondered if you have not made your pointed remarks too 
general when it is obvious that they must be inspired by 
something particular. 








158 


Now that invitation to visit me here was made because 
there are some things in technical education about which I 
think you are misinformed, and I wanted you to come here 
so that the evidence of your own eyes might enlighten you. 
You may find it hard to believe, Uncle, but there are people 
in your own town who still believe that there are buffalos out 
here and that the noble Indian still roams at large. It is 
true enough, but the buffalos are all held on reservations 
and the noble redskin works as a section hand, yet it is a 
hard job to convince your fellow townsman that primeval 


conditions no longer exist 


The Splendid Growth of the Western Schools 


I have the impression that your self-sufficient and self- 
satisfied East has been in ignorance of the splendid growth 
and real development of our West. Your older civilization 
and greater wisdom has given us so much experience and 
knowledge that our progress has not been retarded by grow- 
ing pains. We began at a point which it took you years of 
struggle to attain; as a result our growth has been re- 
markable and sound. 

I can remember hearing a well-informed man once state 
that, geographically ordered (and it is indeed a bold man who 
will rank colleges in order of merit), the best known tech- 
nical schools were Massachusetts Institute of Technology, 
Cornell and Case. That was less than 10 years ago, and since 
then there have appeared on the educational horizon some 
new stars. 

The great Middle Western states have given enormous 
sums toward making the engineering branches of their uni- 
versities as well known and as good as the best in the coun- 
try. Of course, splendid appropriations alone will never make 
an institution truly great, but this money enabled these col- 
leges to get good teachers and to buy excellent equipmnet. 

Now combine the splendid spirit of the West with the 
energy, the enthusiasm, and the optimism of these teachers 
untrammeled by a lack of money for expansion, and perhaps 
you can picture in your mind how this growth of ours has 
been so rapid. 

There is another thing which has contributed generously 
to this wonderful growth and development. It is the quality 
of the raw product which comes into these Western educa- 
tional factories. You ought to come out, Uncle, and look it 
over. It is often unpolished, uncouth, and even unlettered, 
but it is always earnest. And, Uncle, there is a quality about 
that earnestness that will make you take off your hat. I can- 
not write you about it to do it justice. I shall hope that you 
can find the time to examine it first hand. The quality of 
our Western institutions and the spirit of the students in 
attendance make old Horace Greeley’s famous saying just as 
true now educationally as when he made it in reference to 
opportunity. 

It makes little difference to me, Uncle, whether you are a 
“parden variety engineer” or a “hothouse variety.” I re- 
spect your opinions and I am inclined to believe them the 
more because you have climbed without the help of a tech- 
nical education. Yet I am not going to let my good opinion 
of your Eastern colleges suffer because you judge them so 
harshly; I would suggest that you recommend the West for 
your remaining nephews, and give up knocking the East. 


The Man Who Can Use Mathematics Does Not Knock It 


You have raised some very interesting points in your let- 
ters. The question of whether higher mathematics is of 
any real use to a practicing engineer has been raised before, 
and will be raised again. But have you never noticed that 
the ones who raise this question are not the ones who use 
higher mathematics? Have you ever found a man who could 
use higher mathematics as a tool—as a skillful mechanic 
uses a fine tool—question the practical use of that tool, or 
even question the advisability of trying to teach more men 
to use it? It has always been my observation that it is the 
fellows who do not know how to use higher mathematics who 
strut about declaring that it has no practical value. 
~ IT agree with you about “descript.” It is both interesting 
and fascinating once you get into it, but I disagree with you 
entirely about engineers in general not using it. Can you 
remember far enough back to recall the time when you used 
a spoon and a “pusher” to feed yourself? Those were pretty 
good tools for the kind of food you had to eat then, but after 
a time you found they would no longer suffice and it became 
necessary to learn the use of the knife and fork. At first these 
were clumsy tools, you will recall, and you found it hard 
to use them, but now you must admit that you eat your food 
quite unconscious of the technic of eating. 

Is it not like this with descriptive geometry? Does not 
every draftsman use it every day quite unconscious of it as 
descriptive geometry, but fully aware of it as a means to 
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anend? Then, too, there are a good many problems in con- 
nection with concrete forms, flumes for hydraulic develop- 
ments, blast-furnace jobs, structural-steel work, and the 
like, which can be attacked right handily by means of de- 
scriptive geometry. 

If drawing from models “gets your goat,” I can only re- 
gret, Uncle, that you keep an animal so easy to capture. You 
say that a draftsman makes the sketches. You are right, 
but I am constrained to ask, “Where did the first egg~ come 
from?’ How is a draftsman to read sketches if he cannot 
make them? How is he to make sketches if he has not had 
some training and experience? Would you have him learn to 
sketch by copying other sketches? How is he to learn to 
judge proportion, to select views, to think and to see in 
orthographic projection if he is not trained to sketch from 
models? 

Outside of the technic of drawing, nothing is quite so 
important as the ability to translate from actual objects into 
the orthographic representation of them. Anyone can copy a 
drawing; it is the ability to create that is te be desired. 


Value of the Byproduct in Education 


I am always struck by this fact when I read your ideas 
on technical training. You seem to place no value on the 
byproducts in education. You fail to put any value on the 
mental drill, on the ability to stand up and demonstrate, on 
the widening of the mental horizon, on the development of 
the faculties of perception, of imagination, or of the power 
to think quickly and accurately. 

All these are not acquired by the study of any one. thing; 
they come as the accompaniment of all study. The man who 
today sets himself up to say this is useful and that is not, 
brands himself a braying ass. Today the counting of white 
and black hairs on the offspring of black and white guinea 
pigs may seem trifling and comical, tomorrow it may be the 
salvation of the race. Yesterday we laughed at and ridi- 
culed to death Dr. Langley; today we say that his is the 
most scientific work done in aéronautics. 

You have some things to say about the study of foreign 
languages in your first letter. Now turn to page 910 and 
observe what another has to say. Personally, I feel that the 
study of French and German, and Latin, too, was the best 
training I had in the English language. 

It is truly American, I think, to note that when we are 
sick we call a physician, when our teeth ache we go to the 
dentist, when we build a dam we call an engineer; but, be- 
hold, when our educational institutions need hélp we call on 
the butcher, the baker, and the candlestick maker and let 
those trained for the emergency stand by to watch in help- 
less sorrow the wreck that is being created. 

This is why, Uncle Entropy, institutions object to being 
commercialized. Every Tom, Dick and Harry who fails to see 
a dollar sign on every study in the curriculum wants it cast 
out as useless. And institutions are perking up at last 
enough to tell these shoemakers to stick to their lasts. 

We had a reunion here last week, and I had a chance to 
look at some of “the ready-made suits that had been out in 
the rain.” And I had a chance to ask some of the wearers 
how they liked the ready-made bargain they had been boast- 
ing about. From what I saw and from what I heard I con- 
clude that the store I picked out to trade with gives good 
satisfaction and its goods stand wear. Some of these same 
fellows have been working alongside some of the men from 
your Eastern “bargain counters” and from what I heard I 
judge you have some stores back East that sell pretty good 
stuff. It appears that the fellows from the West and from 
the East are wearing about the same quality of clothes and 
that they are well satisfied with them because they stand the 
wear and tear of the business world. 

Well, Uncle, I am always glad: to hear from you, and I 
hope that you can get here some time. 


Iowa City, Iowa. H. G. FORD. 
¢ 


4, 
+d 
In the annual report made by the Secretary of the Navy, 

emphasis is laid upon the belief that the efficiency of the 
fleet is essentially dependent upon the skill and training of 
its personnel, and that the department has accordingly con- 
tinued its efforts to improve the mechanical ability of both 
officers and men. The Navy maintains at certain shore sta- 
tions post-graduate schools for both officers and men—the 
Engineering Experimental Class and Station at Annapolis, 
the Electricians’ School at New York, the Seaman’s Gunners’ 
School at Washington, the Machinists’ Mates’ School at 
Charleston, the Ordnance classes at Newport, Washington 
and Indianhead. The graduates of these schools return to 
active service upon the completion of their apprentice and 
post-graduate courses and have rendered valuable and in- 
telligent service in their various callings. 
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Inspecting Before Grinding 
By R. J. SPeENcE 

The cylindrical grinder hand generally has to perform 
the last machining operation on a piece of work. Being 
the last operator, he has thrust upon him the combined 
faults and mistakes of the operations of the preceding de- 
partments, and if in grinding a piece of work he destroys 
the evidence of error of a foregoing operation, he natural- 
ly is blamed for, and must take the consequence of, the 
other’s error. This is not fair to the grinder hand. In 
order to safeguard himself, therefore, he must carefully 
inspect each piece and reject such as are not according 
to specification. 

A grinder hand is too busy and too valuable a man to be 
held responsible for the faults due to a lack of care and 
thoroughness on the part of others. He has not the time 
to give to each piece the necessary inspection. It is too 
expensive to give this inspection to such a high-priced 
man. Also the machine is standing idle while he is in- 
specting. 

In grinding work that comes to the machine in an ideal 
condition, the operator gets into a pendulum-like swing 
and rhythm that piles up the finished pieces on his bench 
in an astonishing fashion. Let him strike several faults 
in the pieces of work to be ground in the course of the day, 
and the quantity of his production is decreased to an ex- 
tent that he can hardly account for himself. His position 
is somewhat similar to that of a sculler who “catches a 
crab” in a boat race. Hustle as he will, he cannot make 
up the lost time due to a break in the rhythm. 

It is hard on the grinder hand if he is working under 
a premium or a bonus system. It is particularly unjust 
:f he is being paid by the piece. The more the operator 
has to contend with the less money he makes for him- 
self and the more tired he is at the close of the day’s 
work. 


When a piece work price is decided upon, it is generally 


set after a short demonstration by the most expert grinder 
hand in the employ of the firm, and under ideal condi- 
tions. To expect the operator to continue at the same rate 
of production, the conditions must remain equal. This 
can only be done by an inspection before grinding. 

In my experience as a grinder in several modern fac- 
tories, as day worker, piece-worker, traveling grinding- 
machine demonstrator, and grinding-department foreman, 
T have come across things that were, to say the least, vex- 
ing, and that were constantly repeated in spite of most 
strenuous protests. In looking back now, I can see that 
the proper solution would have been to have had an in- 
spection before grinding. 

As most of the annoying things were local and peculiar 
to each individual factory, I will not attempt to list them, 
but will mention only those which were common to factor- 
ies in general. These conditions were actually encoun- 
tered in factories that are considered modern. They illus- 
trate the lack of proper consideration in cylindrical 
grinding. 

DIFFICULTIES ENCOUNTERED IN GRINDING 

When a grinding-machine operator sees that the piece is 
obviously not turning on centers concentric with its true 
exis, he has before him the choice of two things: He can 
either clamp an indicator to his machine and determine 
by it and his micrometer whether or not there is enough 
stock left to be removed to “clean out,” or he can go 
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ahead, grind, and trust to luck. If he attempts the first 
Le loses time and money; if repeated too often he loses 
his job. If he attempts the second and the work does 
not clean out, he is blamed for not having tested it with 
en indicator, and he loses his job just the same. 

All work should be tested and straightened before go- 
ing to the grinding machine. This should be done es- 
pecially after hardening, as hardening has a decided ten- 
dency to spring or warp a piece. This testing and 
straightening should be done by an inspector. 

Often an operator brings his wheel feed in to the finish- 
size positive stop, then micrometers his work and finds 
that it is far from being round. He discovers that the 
reason for this is due to a scale in some part of the cen- 
ter hole, resulting from hardening. To avoid a repetition 
of this, he must lap the remaining pieces. To insure 
against future possibilities of spoiled work in grinding, he 
must lap all centers that come from such an irresponsible 
hardening department. This is not what he is paid for. 

Some shop blacksmiths seem to take fiendish delight in 
sending work to the grinder hand with the center holes 
fled with lead. This is caused by the use of the lead pot 
in hardening. It is a difficult and tedious job for the 
grinder hand to properly gouge the lead from the holes 
preparatory to grinding. A little care in the manner of 
handling the work on the part of the blacksmith would 
free the operator from such bother. 

Pack-hardening cinders are not so difficult to remove 
from the center holes as lead, but they add their mite to a 
harder day’s work. 

Some lathe operators are very careless about keeping 
their tailstock centers free from scores. This results in de- 
livering the work to the grinding operator with the center 
holes scored, “buggered,” and worn to any degree but 60. 
It is impossible to grind work true with imperfect center 
holes. A few pieces sent back to the lathe operator by a 
neutral inspector would guarantee a smooth, well-oiled 
tailstock center and a 60-deg. hole. 


BusHinG Hotes Nor Rounp 


Often in drilling, reaming, boring or internal grinding 
a hole in a bushing, the workman clamps the work too 
tightly in the chuck. As soon as released from the chuck, 
und the undue strain relieved, the piece springs back to its 
normal position. This leaves the hole out of round. Now 
when the bushing is forced onto an arbor to be ground 
externally by the cylindrical grinding operator, it natural- 
ly assumes the shape of the round arbor, and is in the 
same condition that it was before being removed from 
the chuck. On being removed from the arbor, after grind- 
ing, although ground perfectly round externally, it again 
springs back to its original position, and is out of round 
both externally and internally. 

Generally, the cylindrical grinding operator receives the 
blame for this. It seems to be customary to assume that 
he overheated the work in grinding, thereby causing the 
abnormal distortion. His explanation of the possible truth 
of the matter is discarded as irrelevant because of the 
accepted supposition that if what he states is true, he 
should have taken the time to inspect the hole in the bush- 
ing before proceeding to grind. 

The blueprints accompanying the pieces of work to be 
ground, in the majority of cases, call the grinder hand’s 
attention to the fact that he is to grind up to the shoulder, 
just touching the shoulders lightly to insure their being 
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at right angles to the axis of rotation. If the distance in 
the work from one shoulder to another is under length, in 
doing this he destroys all evidence that the operator pre- 
ceding him was the guilty party. An explanation by him 
to that effect is received, if received at all, with little 
credence, or with observations to the effect that he should 
have inspected, and reported, before grinding. There is 
nothing so productive of ill-feeling between employer and 
operator as to bestow blame where it does not properly be- 
long. 

It is not necessary that such inspection be turned over 
t)» a high-priced inspector. There is seldom an operation 
that is to be followed by grinding that is so delicate as to 
need a high-priced man. The gain through inspection be- 
jure grinding is obvious. A less number of pieces is 
spoiled; a larger production results; a machine is in con- 
stant use; a deeper sense of responsibility is acquired by 
each operator, preceding the grinder, toward the work in 
hand; a better feeling toward each other is engendered, 
and a more optimistic working force exists. 


Gear Broaches Used in Motorcycle 
Practice 


The broaches shown at A, B, C and D are used at the 
factory of the Pierce Cycle Co., Buffalo, N. Y., for the 
purpose of broaching quadruple keys in steel gears used 
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Owing to the toughness of the steel gears, and the fact 
that sharp-cornered keys are wanted, four broaches are 
used. The broach A cuts away the greater part of the 
metal between the keys and has 32 teeth of 0.5 in. pitch, 
which increase in diameter by 0.005 in. each, from start 
to finish, except the last, which is only 0.003 in. larger. 
The chip clearance is 0.375 in. wide and has an angle of 
30 deg. back of the tooth, and is slightly undercut at the 
cutting edge to curl the chips. This leaves a land back of 
the cutting edge 0.125 in. in width. 

The main tooth dimensions of B and C are the same as 
for A, except that the teeth increase only 0.0025 in. in 
diameter. The finishing broach D is considerably shorter 
and less expensive to make when it gets worn undersize, 
there being only 11 teeth of 0.50 in. pitch, having a land 
0.187 in width. The chip clearance at the back is 30 deg. 
and there is 10 deg. undercut to the cutting edge. 


Methods of an Electric Vehicle 
Shop—Erratum 


On page 64, what is referred to as a Cincinnati miller 
is cataloged by the manufacturers as a Cincinnati spur- 
gear cutter. 

rx 
oe 
In order to provide a ready means of producing a profile 


of a piece of molding, an inventor has designed a gage con- 
sisting of two plates of pressed steel fastened together with 
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will “grow.” This fact can be made use of in straightening 
hollow castings by heating the short side while the long 
side is kept cool. 
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Index 


The index to Vol: 37 is being mailed with this issue. 
Those who desire an index and are not on our subscription 
list can secure one for the asking. 


oe 
ve 


The Page-Wilson Bill, S 3, appropriating federal funds 
tor industrial education, will undoubtedly be voted upon 
before the first of February. It is highly important that 
every possible vote be cast in its favor, even in spite of 
the fact that the prospects for its passing the Senate 
are bright. 

We, therefore, urge every reader of these lines who is 
interested in the furtherance of the cause of industrial 
eduucation to write at once, or, better, telegraph, to the 
United States senators from his state, urging them to sup- 
pert the bill. 


o 
ve 


The Automobile and Machine Tools 


In considering the growth of the automobile industry 
during the past ten years, we are apt to overlook its effect 
on other lines of trade. It is probably safe to say that 
this industry is responsible for a great proportion of the 
advancement made in standard machine tools during the 
last decade, as well as having furnished the incentive for 
the development of a‘ large number of special machines. 
Previous to that time, the great majority of special ma- 
chine tools were confined to the textile field. 

Perhaps the machines which can be most closely identi- 
fied with this new industry are those for gear-tooth 
rounding, gear-tooth grinding, and the major develop- 
ment of the broaching machine as an important factor in 
production. This can be attributed to the early use of 
the square shaft for sliding-gear transmisison, and later 
to the shaft with multiple keys instead of the square, the 
use of shafting of this kind being also due in great part 
to the development of the automobile. 

True, the older types of traveling crane used the square 
shaft as a means of transmitting power from the run- 
way to the smoothing crane itself. This, however, proved 
to be, extremely dangerous and unsatisfactory in every 
way, so that it was very largely forgotten before the ad- 
vent of the automobile, and can hardly be called a direct 
predecessor of the present transmission shafts. 

It is evident that our present development of alloy 
steels, steels which while hard enough to successfully 
resist wear under heavy loads, are so tough that it is al- 
most impossible to break a tooth out of a gear even with 
a sledge hammer or by other methods of abuse, is due 
to the development of the automobile. These alloy steels 
in turn, have a direct effect on the development of the 
high-speed steel cutting tool, as well as the machine 
which was to successfully cut metal of this description. 

In a similar way we can trace the rapid development 
of the different welding processes. For while it is per- 


fectly true that they have found their way into other 


lines, the insistent demand for automobiles has been 
Mirgely responsible for their extensive use, and the dif- 
ferent methods have been largely developed in automobile 
shops. 

The heavy vertical drilling machine is also a de- 
velopment largely due to automobile building. Here 
they will be found in use not only for heavy duty drilling, 
but also for such work as cylinder boring, which was 
formerly considered as work for the horizontal machines. 
In this connection it is interesting to note that in many 
cases methods of doing work have developed along very 
similar lines on both sides of the Ailantic, vertical cyl- 
inder boring having been used for a number of years in 
the shops building the Berliet car in France. 

The multiple-head miller of the planer type is almost 
entirely due to automobile work. Machines with heads 
and spindles carrying milling cutters, sometimes nine or 
ten in number, can be found.in many automobile engine 
shops. . 

Those who have followed the development of the auto- 
mobile shops from the time when the demand first began 
to be greater than the supply, will see to what extent they 
have advanced both in equipment and in shop manage- 
ment. In the earlier days it was no uncommon thing to 
find universal millers being used on plain work which 
should have been done on machines of the Lincoln type. 
Part of this was due to the inability to buy the right 
machines when needed, and partly to the fact that in too 
many cases, automobile factories were not equipped with 
good mechanics. 

That day, however, has gone by, and there is a decided 
tendency toward the use of simpler machines. Auto- 
mobile shops have developed some of our best mechanics 
and shop managers, and the whole industry is assuming 
a stability which is somewhat surprising in view of its 
ertreme youth. 

The industry has not only furnished a decided im- 
petus for the imprevement of standard machines, 
but has also afforded ample opportunity for ingenuity 
in designing special machines and in fixtures for holding 
the work on these machines. In no other field building 
a product of its size has the development of special ma- 
chines and fixtures been carried to such an extent as here. 
This has been made possible by quantity production, and 
the whole tendency has been for the most part, toward 
producing a better automobile at a lower price. 

While the automobile industry must be credited with 
having given both the incentive and the opportunity, the 
builders of what we are pleased to term machine tools 
must not be overlooked. They have responded in every 
case to the demand of the automobile builder and made 
possible both the increased production and the lower cost. 
As in every other industrial condition, if we but stop to 
analyze it, we find such a condition of interdependence 
as to show very clearly that no industry can be independ- 
ent of others, and that, whether directly or indirectly, 
we are all interested in economical production in every 
field. 
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Appreciation of the Machinist’s Work 


The desire for appreciation is in all of us. If you are 
disposed to question this statement, just watch some of 
the children around you, and then remember that the 
older person is but a child of larger size. The person or 
thing which shows or brings us appreciation is looked 
upon with favor. Because of this, the automobile is de- 
serving of favorable thought, for through it appreciation 
of the machinist’s work has been brought to many people 
not otherwise acquainted with manual work and industry. 

No other machine is so well known and understood by 
persons in the professional and leisure classes as the auto- 
mobile. This intimate knowledge was perhaps a little 
more vivid when the motor car was a less reliable ma- 
chine than it is today. When a car broke down, the 
owner, particularly if he was the driver as well, was 
compelled to discover the cause of the trouble and cor- 
rect it. 

We have heard a number of automobile owners say 
that they had more fun with their early cars, which were 
frequently out of order, than with their later machines 
which have a greater degree of reliability. The fun came 
in hunting for the cause of the trouble and exercising the 
necessary ingenuity and mechanical ability to make re- 
pairs or straighten out defects and get the car to run. 

We have a much truer knowledge of any material thing 
that we have handled and touched, than if we have mere- 
ly observed it from a distance. Thus, when the pro- 
fessional man begins to drive his automobile and get 
thoroughly acquainted with its mechanism, how it is 
made, how it operates, and how it should be cared for, he 
has a knowledge of machinery and machine work which 
he would probably get in no other way. This familiarity 
instead of breeding contempt is prone to breed admira- 
tion. This not only extends to the machine itself, but 
also to the men who are responsible for its building. It 
further breeds a respect for labor in general. 

Any man has respect for another man’s real knowledge. 
When the professional man meets with difficulty and 
fails to start his car, and finds the trouble is straight- 
ened out at once by some brother driver with more me- 
chanical knowledge, or by a machinist, he is compelled to 
have respect for superior knowledge and its possessor. 
All of this is a very healthy trend of affairs. The auto- 
mobile can truly be considered as an instrument tend- 
ing to increase the appreciation on the part of the general 
public of the work of the machinist, and better still 
of all labor. Much has been said about the dignity of 
labor; the motor car is increasing the understanding of 
that dignity. ‘ 


os 
rd 


The Design of Worm Gears 


Interest in the design of worm gears has been in- 
creased of late, owing to the attempts to use them in 
automobile drives. But there has been difficulty be- 
cause of the gap in our knowledge of performance. In 
faet, the results of a few experiments and a formula de- 
rived therefrom, published in the Zeitschrift des Vereines 
Deutsche Ingenieure, have been about the only available 
material connecting the elements of thrust, speed, pitch, 
breadth of face and temperature rise. 

During the past year, experiments were conducted at 
the plant of the Brown & Sharpe Manufacturing Co., 
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comparing a number of worms of different designs. The 
comparable results check very closely with the German 
data mentioned above, and have been used as a basis for 
the designing chart published in this issue. This gives 
dependable information in usable form. 

We have taken occasion to emphasize the value of such 
designing charts, and are glad to call attention to this 
one as a very happy illustration. The formula from 
which it is plotted is most cumbersome in shape and not 
readily solved in the drawing room, because of the neces- 
sity of using the method of trial and error. When this 
formula, however, is plotted into a chart, with suitable 
limits for the various variables, the entire solution of a 
worm becomes possible without any figuring whatever. 
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The Importance of Holding Fixtures 
for Machines 


The results obtained from any machine depend more 
on the “furniture” or appliances which are provided for 
holding work, than most of us imagine. The choice col- 
lection of bolts, planks, straps and scrap iron which often 
adorned the old planer, is still with us in too many cases. 

To secure best results there should be enough kinds 
and sizes of blocking and bolts, to clamp any piece of 
work firmly and quickly. But too much may be as bad 
as too little, if they are not judiciously chosen and kept 
where they are easily accessible. 

It is not so much the first cost of the pieces, nor yet 
their upkeep, as it‘is the saving of time in setting up work 
on the machine. An hour’s idle time a week on a $2000 
machine will pay for enough “furniture” for most ma- 
chines—to say nothing of the labor cost during the same 
time. 

We are too apt to forget that the only economic use 
of a machine is while it is at work, that the cutting tool 
is the really vital point of all machines. The idle time, 
whether while setting new work, while hunting up a piece 
of blocking, or for any other reason, must be called non- 
productive time, at least so far as the machine is con- 
cerned. 

A little more attention to designing and making furni- 
ture for all machines which require it, will repay its cost 
many, many times. By making these in units with multi- 
ple dimensions, a very few sizes will often take the place 
of a small sized lumber yard and other similar debris. 
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We often stop short of the end when trying to find the 
causes of things, or the important factors leading to some 
great mechanical development. The perfecting of the 
gasoline engine is said to have given us the automobile. 
This may be true from the narrower view of inventing or 
developing a reliable machine, a reliable motor car. But 


‘ the great industry of automobile building with its annual 


production measured in hundreds of thousands of units is 
what it is because of the machine-tool builder and his 
product. 

Without the skill in machine building represented by 
machine-building machines and tools, the automobile 
could never have reached its present commercial im- 
portance. Thus, in the background, as a great factor in 
the widespread success of the automobile, are the ma- 
chine tool and its designer and builder. 
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NEW AND ENLARGED SHOPS 


Cutter Grinder 
The cutter grinder shown was recently developed by 
the Ingersoll Milling Machine Co., Rockford, Lll., and has 
a capacity for cutters up to 36 in. in diameter. It will 
handle cutters as small as 4% in. in diameter and from 
1%- to 4-in. face. One of its principal features lies in 
its ability to grind the face, the side, and the corner of 
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CuTTER GRINDER 


any milling cutter within 36 im. in diameter at one set- 
ting of the cutter. The corner of the cutter may be 
round or angular, as desired. 

All controlling attachments are placed within easy 
reach of the operator’s working position. All adjustments 
are graduated to thousandths of an inch. The machine 
can be arranged to be driven by either belt or motor. 
When motor driven, a 1-hp. motor is mounted on a base- 
plate fastened to the base of the grinder. For wet grind- 
ing, an oil pump is furnished. The design of the grinder 
has been laid out with particular reference to wet grind- 
ing, and the sides of the base are sufficiently high to pre- 
vent the cutting fluid from splashing. 
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Ductile Gun Metal 


Edgar T. Ward & Sons, Boston, Mass., have recently 
made available for the market a new alloy of copper and 
tin for which they claim high tensile strength, ductility 
and complete resistance to corrosion. 

Tests have been made to show that this alloy, although 
composed of only copper and tin, is thoroughly malleab'e 
and can be readily rolled or drawn into all forms. 


Heavy Spur and Worm Gear Hobber 


The spur- and worm-gear hobber shown represents a 
recent addition to that line of equipment made by Schu- 
chardt & Schiitte, New York, N. Y. 

This machine is designed especially for the automobile 





Ar Machinists 














Heavy Spur- AnD Worm-Gear Hopper 


trade, with its requirements for speed and accuracy, and 
work on unusually tough alloys. It is made heavy to 
maintain the necessary rigidity in working such alloys 
now common in automobile-gear construction. It will 
be noted that the cutter head is close to the upright 
column, by which construction it is designed to eliminate 
vibration of the hob under heavy cuts. The teeth of the 
hobs used in this machine are relieved on the front por- 
tion only, while the back portion remains unrelieved. 
By this tooth design it is aimed to obtain an increased 
support at the root, which in turn makes possible hobs of 
a smaller diameter. The speed at which such hobs can 
be revolved is a factor in increased production. 
2 
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Precision Height Gage 


The halftone shows a precision height gage which per- 
mits an accuracy of */,., mm. (0.0003 in.) in marking. 
It was made by L. Broquet, of Biel, Switzerland. The 
scribing needle holder B and the vernier F are moved 
along the scale either together or separately, so that it is 
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possible to adjust the vernier to any desired line of gradu- 
ation, or the needle to any desired height for scribing. 
The knurled nut @ serves for simultaneous adjustment 
of the needle H and the vernier F. For fastening the 
needle a knurled eccentric J is used, which gives a pro- 
gressive rotation and a fine adjustment of needle point. 
The semicylindrical scale A has 420 mm. (1644 in.) 
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PRECISION HEIGHT GAGE 


length of graduation, on which the graduated ring C can 
be slid and clamped with the screw, L. For fastening 
the needle holder B the screw M is used, while the needle 
H itself may be clamped by the screw K. The revolvable 
ring EZ is provided with a zero mark; the graduated ring 
D has 100 mm. (3.937 in.) of graduation, which can 
be read to '/,9, mm. (0.00039 in.) ; the vernier F’ has one 
of 10 mm. (0.3937 in.), which can be read to ~g mm. 
(0.0039 in.). 
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Ball Bearing Shaft Hanger 


The ball-bearing shaft hangé¥ shown can be adjusted 
in all directions and swiveled universally. The design 
has been kept compact, the yoke ring swinging in a 

















BALL-BEARING SHAFT HANGER 
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cored-out housing in the hanger. It will be noted that 
the housing is extended inward around the yoke. 

These hangers are made in both drop and post form by 
the Gurney Ball Bearing Co., Jamestown, N. Y. 
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Vertical and Horizontal Rotary Oscil- 
lating Surface Grinder 


This machine, built by the Springfield Manufacturing 
Co., Bridgeport, Conn., is an improved model of the one 
described in Vol. 34, page 1138. Except for minor im- 
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VERTICAL AND Hortzontat Rotary OscILLATING 
SURFACE GRINDER 


provements, the horizontal grinding head remains the 
same, but that of the vertical has been fitted with 
counterbalance and a quick return hand-feed wheel, mak- 
ing it possible to set the grinding wheel at any point al- 
most instantly. This adds greatly to the value of the ma- 
chine for certain classes of work. 

The diameter of the table is 45 in.; height from floor 
to table 32 in.; height under wheels 20 in.; size of hori- 
zontal wheel 2x16 in.; size of vertical wheel 1x10 in.; 
speed of table 24% to 25 r.p.m.; speed of horizontal 
spindle 1100 r.p.m.; speed of vertical spindle 1800 
r.p.m.; vertical movement 12 in.; floor space 6x9 ft.; 
weight 10,000 Ib. 
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Eye Protectors 

The halftones show three styles of eye protectors or 
goggles manufactured by the American Spectacle Co., 
Inc., 27 West 23d St., New York. These protectors are 
intended for the use of chippers, grinders, those hand- 
ling molten metals, such as iron, babbitt metal, ete., elec- 
tric welding and cutting and oxyacetylene welding and 
cutting. 

The spectacles shown at the top have large plain 
glasses and are suitable for such work as grinding. They 
do not, however, afford protection at the sides against 
particles floating in the air. 
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Those shown in the center are provided with gauze 
shields at the sides and a velvet “packing strip” all 
around, which prevents the entrance of dust, etc., at all 
points. 

















Eye PROTECTORS 


At the bottom is shown a pair of aluminum automobile 
goggles with removablé glasses. These are padded where 
they come in contact with the skin to exclude dust. 


Power Computing Slide Rule 


The halftone shows a slide rule recently developed by 
the Keuffel & Esser Co., Hoboken, N. J. 

The rule is arranged with two sliding scales and two 
outer scales, which form a part of the body of the rule. 
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Safety End for Ladders 


The illustration shows a safety end for shop ladders 
which is being used very successfully by the Kemp- 
smith Manufacturing Co., Milwaukee, Wis. These are 
easily made up in the pattern shop and a few are kept 
on hand in the stockroom, so that every ladder in the 
shop can be kept supplied at all times. 

As will be seen, it consists of three pieces of wood, 
the two outside cheeks and the center spacing piece, 
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Sarety Enp ror LADDERS 


which allows for the admission of the end of the ladder 
between the cheeks. These foot pieces, or safety ends 
adjust themselves easily to all angles and any condi- 
tion of the floor, and seem to be proof against slipping 
without the addition of sheet rubber or similar sub- 
stance on the bottom. 
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Resuscitating Victims of Electric Shock 


The rescuer should first break the circuit without receiv- 
ing a shock himself. This can be done by a single quick 
movement. Use a dry coat, a dry rope, a dry stic kor board, 
or any other dry nonconductor. Beware of using metal ‘or 
any moist material. The rescuer should use but one hand, 
if the aid can be practically so administered, and he is ad- 
vised against touching the soles or heels of the victim's shoes 
while in contact, because of the nails in the shoes. Rubber 
gloves or rubber cloths form the best protection while hand- 
ling a victim of shock, but if there is not time to get these, 
dry cloth ill answer. . 

The subject is laid on his stomach, with arms outstretched 
in front of him. The rescuer kneels, straddling the victim's 
thighs, and facing his head. 

















PoWER-COMPUTING Stipe RULE 


The rule is intended for the ready computation of the 
power generated by steam, gas and oil engines, when 
the cylinder diameter, stroke, revolutions and the like are 
known. On the back of the rule is arranged the common 
single slide calculating rule. 

The rule is made handy in size, measuring 6144x2 


inches. 


Rest the palms of the hands on the loins (on the muscles 
of the small of the back), with thumbs nearly touching each 
other, and with fingers spread over the lowest ribs. With 
arms held straight, swing forward slowly, so that the weight 
of the body is gradually brought to bear upon the subject. 
This operation should take from two to three seconds. It 
should not be violent, as internal organs may be injured. 
The lower part of the chest and also the stomach are thus 
compressed, and air is forced out of the lungs. 
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Casting Paper Machinery Cylinders 
EDITORIAL CORRESPONDENCE 

The casting of the large drying cylinders in the Bag- 
ley & Sewall Foundry, Watertown, N. Y., has some 
very interesting features and presents problems un- 
known to the small foundries. 

The halftone, Fig. 1, shows the upper end of a drying 
cylinder mold, the mold consisting of the cast-iron ring 
A which is lined with the layer of sand &, the pressure 
of the molten iron being resisted by the iron on the out- 
side of the mold. 

These molds consist of a series of these cast-iron rings, 
built up one on top of the other, and doweled together 
so as to insure alignment. Each ring is provided with 
ears, as seen at C, to allow for handling by the crane 
and lowering into position in the molding pit. 





Fig. 1. Casting Dryina CYLINDERS 

In the view shown, the ring A forms the upper end 
of the mold, which, in this case, is about 16 ft. long and 
is built up from the bottom of the molding pit. It is 
usually planned so that the upper end will reach above 
the floor, about as shown, for convenience in pouring. 

After the foundation has been made in the pit for 
the lower end of the mold, the first or bottom ring is 
lowered into place, and the pattern for the lower end 
of the mold placed inside the ring and rammed up in 
the usual way. Then the next ring is put into place, 
the pattern raised partly out of its mold in the lower 
ring, and then rammed around it in the second ring, 
when the operation is repeated for the whole length of 
the evlinder. 

Ring after ring is added until the desired length of 
cylinder is secured, and the pattern is raised a little at 
a time, so that section after section can be rammed in 
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the usual way. In this way a comparatively short pat- 
tern can be used, and can be handled much more readily 
and with almost no draft, which would, of course, be 
impossible were it attempted to use a full length 
pattern. ' 

The cores for these large cylinders are also made in 
sections, one of which D, is being lowered into posi- 
tion in Fig. 1. The lower side of this core evidently 
forms half of the supporting spokes which are neces- 
sarily distributed throughout the cylinder to give it 
the desired strength to resist sagging. This core, set- 
ting on top of a similar core, with the other half of the 
spokes facing up, allows the metal to flow around the 
outside to the proper thickness and also into the open- 
ings forming the supporting spokes or web. 

Some idea of the weight of the core can be obtained 
from the size of the supporting cross above, which allows 
it to be easily handled by the crane. 
It will also be noted that there are 
provisions for carefully adjusting 
the length of each supporting rod by 
the threaded handwheel at each end 
of the cross. This allows the core to 
be accurately leveled and lowered in- 
to place without the possibility of 
tilting so as to disturb the mold. 
When it is considered that these cyl- 
inders are not vcry thick, it will be 
seen that the mold must be made 
nearly vertical and that the core 
must be lowered carefully. 


A Lone, Sotip Core 


A different type of core is shown 
in Fig. 2, this being for a much 
smaller cylinder and in one piece in- 
stead of in sections as before. 

It will also be noted that the core 
is smaller in diameter than at the 
center so as to give increased metal 
at this point. These cores are made 
on long pieces of heavy piping, the 
core being “swept” or turned with 
the core rod or mandred in a hori- 
zontal position and supported in the 
center to prevent sagging. After the 
core has been swept up and baked, 
and while still mounted on its supports, on a long car 
that is pushed into the core oven, the center is filled. 
in by hand until it is very hard to distinguish from the 


LOWERING CORE 


remainder. 

Outside of the core oven is a long cradle which swings 
in the center and is mounted on a four-wheel truck 
having a short wheel base. As soon as the core is 
baked, it is slid onto this cradle, which supports it al- 
most its entire length, and the cradle is run out over 
the casting pit so that it can be tipped in a vertical 
position. 

In the meantime, the crane hook has been made fast 
to one end of the core mandrel, and the cradle is very 
carefully tipped, while the crane supports the weight of 
the core until it assumes the vertical position shown 
in Fig. 2. The core is then raised and carried out over 
the mold, and lowered into it. 
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Features of the National Automobile 
Show 


The 13th National Automobile Show for pleasure cars, 
held Jan. 11-18, at the Grand Central Palace and Madi- 
son Square Garden, New York City, was well worth a 
visit. There were approximately 107 makes of pleasure 
cars, 324 accessories and 33 makes of motorcycles. The 
styles and prices of the cars were such as to meet with the 
taste or purse of any intending purchaser. The prices 
varied from a four-cylinder fully equipped car at $395 
to several of the six-cylinder cars at $6000. 

It was noticed that most of the cars have adopted the 
self starters, which were introduced at last year’s show. 
The self starters shown this year are of various. designs, 
compressed air, electricity and mechanical means being 
employed. Quite a number of the cars are also changing 
from right- to left-hand steer, and the motors in most 
cases have been changed accordingly, the exhaust being 
carried over to the right-hand side. 

The center control was also much in evidence at this 
year’s show, a number of the leading high-priced cars 
having adopted it. It was also seen that some of the 
transmission builders had fallen in line and were making 
a center control as one of the standard designs. 

The general design of the motor was not much changed 
from last year, en bloc motors being the preference. 
Most of the makers are now furnishing a unit power plant, 
and the assembling of the motor on a sub-base seems to 
he almost entirely a thing of the past. 

It was rather surprising to see how few (only one or 
two) of the cars had adopted the wire wheels, so com- 
mon on the Continent, and which showed to such ad- 
vantage at some of the last year track races. The Stod- 
dard-Dayton was noticed to have adopted the 45-deg. 
valves on a T-head motor. The Stearns, Columbia, and 
Edwards had Knight valve engines, which attracted 
much attention, some of them being made as models in 
order that the mechanism of the sleeve valve could be 
observed during operation. The Stevens-Duryea and 
Locomobile had a polished chassis. This was interesting 
in showing the materials used in the construction of 
these cars. 

The Overland had a working model of its cars, driven 
by an electric motor. Many of the cars have adopted 
a series of equalizing bars to operate the brakes, similar 
to those used on the high-priced cars a few years ago. 

The Chalmers Motor Co. had a very interesting ex- 
hibit from a mechanical point of view. A pair of scales 
was shown with a finished piston, connecting-rod and pin 
in each pan, showing its method of balancing each set of 
parts before assembling into the motor. Various gages 
and other finished parts were shown. 

The Speedwell Motor Car Co. showed an engine with 
a Mead rotary valve. This was driven by an electric 
motor to demonstrate the absence of noise and the 
ease of operation. The number of parts in a six-cyl- 
inder car eliminated by using the Mead valve is over 200. 
A number of cars have adopted the underslung 
frame, which has shown itself to be an easier and safer 
riding design. 


THE Accessories EXHIBIT 


The accessories exhibit was also worthy of notice. The 
various makes of magnetos were shown, and being elec- 
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trically connected, proved an interesting and instructive 
exhibit. A number of spark plugs of various makes 
were shown; some of them were made to an enlarged 
size, and the various advantages of each were thus better 
seen and explained. 

Carburetors of various designs, auxiliary air valve, 
balance weight, floating, float feed, jet, and others were 
on display. Most of the older ones were in evidence 
and some that were new to the automobile industry. 

Some of the well known shock absorbers were shown, 
and various methods were employed to show the action 
of the mechanism when the car is traveling over any un- 
even surface. 

The well known ball and roller bearing manufac- 
turers, had very good exhibits, comprising different de- 
signs and sizes of their bearings. 

The tire makers were well represented, all the various 
forms of single, double and solid tires being shown. A 
number of electric-lighting systems were also exhibited. 

Most of the various oil merchants had samples of oil, 
greases and other lubricants. An interesting exhibit 
was a transmission case driven by an electric motor, with 
the gears running in a heavy oil, showing the emulsifi- 
cation of the oil and complete lubrication of the running 
parts. 

A number of automobile horns and similar methods of 
signaling were shown. ‘They were driven by electricity, 
compressed air, and one was operated directly by the 
pressure in the engine motor. 


CASTINGS AND STEELS 


A number of exhibits of die castings for automobile 
parts proved of interest. Some of these castings were 
quite intricate in shape. The steel manufacturers had a 
good exhibit, consisting of a series showing the grain of 
the various steels and alloys. A number of motorcycle 
builders had specimens of their manufactures, the de- 
signs of which compared favorably with the automo- 
biles on exhibition. Several of the leading spring makers 
had specimens of various forms for either the lighter or 
heavier pleasure cars. 

Several electric pleasure cars were on exhibition, and 
showed an attempt to meet the growing desire for com- 
fort and convenience. Some were made with the seats all 
facing the direction of travel. There was a good exhibit 
of electric batteries, some of which showed the product in 
process of manufacture. 

A general impression created by the exhibits would 
indicate that no radical changes from last year’s designs 
have been made in automobile manufacture. The changes 
seen are more in the nature of refinements, producing a 
better and more symmetrical appearance and insuring 
greater comfort and safety to the user. 
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Chuck Consolidation 


Arrangements have been completed whereby the com- 
plete business, tools and equipment of the chuck depart- 
ment of the Morrow Manufacturing Co., Elmira, N. Y., 
becomes the property of the E. Horton & Son Co., Wind- 
sor Locks, Conn. The business has been transferred 
to Windsor Locks, and the Morrow company will here- 
after devote itself exclusively to automobile-part manu- 
facture. 


ce Ne ere oe 





—— 


——————— 














168 AMERICAN 





NEW PUBLICATIONS 








HENDRICKS’ COMMERCIAL REGISTER. One thousand five 
hundred and seventy-four 7%x10-in. pages; classified and 
indexed. Price, $10. S. E. Hendricks Co., 64 Lafayette 
St., New York, N. Y. 

This commercial directory is so well established as to 
require but little comment. It is now in its twenty-first edi- 
tion and furnishes complete classified lists representing some 
$85,000 names and addresses, covering architectural, engi- 
neering, electrical, mechanical, railroad, mining, manufactur- 
ing and kindred trades and professions. 

HARD SOLDERING AND BRAZING. By 


One hundred and sixty-four 
Price, $1 net. D. Van Nostrand 


SOFT SOLDERING, 
James F. Hobart, M. E. 
114x7-in. pages; indexed. 
Co., New York, N. Y. 
This excellent little book covers practically the whole 

field of soldering and brazing. The only serious omission 

seems to be the soldering and brazing of cast iron. Very 
scant space has been given to the soldering of aluminum. 

But, for the general run of soldering and brazing, with this 

book, the necessary equipment and a little experience, no one 

should find any difficulty in doing a creditable job. 

SAW FILING. By Robert Grimshaw. One hundred and 
thirty-five 4x6-in. pages; 106 illustrations; indexed. Price, 
$1. The Norman W. Henley Publishing Co., New York, 
ae 


This is the third edition of a little book that has been on 
the market for some 11 years. To bring it up to date and in- 
clude the latest ideas and developments in methods, it has 
been revised, reédited, and considerable new material added. 
Among the latter are a number of kinks or wrinkles, dis- 
covered or developed by the author, which will prove of bene- 
fit to others who may have occasion to use saws in out-of- 
the-way places and amid unusual circumstances. 


THE MECHANICAL WORLD ELECTRICAL POCKETBOOK 
for 1913. Two hundred and forty 4x6-in. pages; 98 illus- 
trations in the text; complete diary pages for the year 
1913; indexed. Price, sixpence, net. Emmott & Co., Ltd., 
Manchester, England. 

This companion to the well known “Mechanical World 
Pocket Diary” has been enlarged over the previous issues. 
There are 16 additional pages, including a new section on 
magnetic clutches and magnetic materials, load demands and 
power factors, electric motor applications, motor control by 
switches, fuel in central stations, and depreciation. The sec- 
tions dealing with dynamos and motors, and electrical meas- 
uring instruments have been rewritten. There are many new 
illustrations, 

We are compelled to say in regard to this book, what we 
said concerning its companions: That it contains an enormous 
amount of good material for the small price of sixpence 
(12c.). 

THE MODERN GASOLINE AUTOMOBILE. By Victor W. Page. 


Six hundred and sixty-seven 5%x8%-in. pages; 380 illus- 
trations; one chart; indexed; price, $2.50. Norman W. 


Henley Publishing Co., New York, N. Y 
This book is not an engineering treatise of use only to 
the designer and engineer, nor is it a primer. It is about 


half way between the two and is intended to give to the man 
of average intelligence a practical understanding of the 
construction and operation of the modern automobile in its 
various parts and forms. There is no space devoted to useless 
historical outlines, or obsolete or freakish designs. The cuts 
and charts used are of unusual clearness both in printing 
and the method pursued to convey the idea. 

3eginning with the chassis used for various types of cars, 
the book takes up each part of an automobile from motor to 
tires, in a clear understandable way, giving typical examples 
of each, taken from both foreign and domestic cars, with all 
the detail consistent with the purpose of the book. 
GASOLINE TROUBLE CHART. Arranged by Victor W. Page, 

M. E. Published by the Norman W. Henley Co., New 

York, N. Y. Price, 25c. 

This chart has been designed to make it easy to locate 
trouble in gasoline engines when for any reason they are not 
working just as they should. It consists primarily of a half- 
tone plate, 16x21 In., made from an excellent wash drawing 
showing a four-cylinder automobile motor, partly in section, 
and with other portions broken away so that the various 
parts of the mechanism can be plainly seen. Each important 
part is named, making the picture very instructive to any- 
one who has to do with a motor of the gasoline type. 

At each end of the chart the author has endeavored to 
tabulate the troubles which may arise under three general 
headings: Lost Power and Overheating; Noisy Operation, and 
Skipping, or Irregular Operation. It is to be regretted that 
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the arrangement of this chart did not receive more careful 
attention and that the most exasperating trouble of all, fail- 
ure to start promptly, was entirely overlooked. The general 
idea is to be commended, and we havemmo doubt that the de- 
fects mentioned will be remedied in the next edition. In the 
meantime no purchaser will fail to at least get his money's 
worth, as he can probably save repair bills to many times 
the amount paid for the chart. 


THE THEORY OF MACHINES. By Robert W. Angus. Two 
hundred and thirty-eight 6x9-in. pages; 147 illustrations; 
indexed. Price $3. The Engineering Society of the Uni- 
versity of Toronto, Toronto, Can. 

This book is based upon a number of years’ experience 
in the practice and teaching of engineering, and is a text- 
book of theory. The matter is divided into 15 chapters, with 
the following headings: 

The Nature of the Machine; Motion in Machines; Veloc- 
ity Diagrams; The Motion Diagram; Toothed Gearing; Bevel 
and Spiral Gearing; Trains of Gearing; Cams; Forces Acting 
in Machines; Crank Effort and Turning Moment Diagrams; 
The Efficiency of Machines; Governors; Speed Fluctuations 
in Machinery; The Proper Weight of Plywheels; Accelera- 
tions in Machinery. 

One unusual feature is the discussion of the “phoro- 
graph,” discovered by Professor Rosebrugh some 20 years 
ago. This appears to be a valuable motion diagram, and 
is stated by the author to have been in use nowhere ex- 
cept at the University of Toronto. 

The presswork and illustrations hardly 
with the best of technical book making. 
line engravings have a ragged appearance, 
uniformity in the letters and figures. 


seem in keeping 
In particular, the 
with a lack of 





PERSONALS 








Richard Cary has been appointed sales manager of the 
lubricant department of the International Acheson Graphite 
Co. 


Russel Dale, formerly connected with the Celfor Drill Co., 
has been appointed manager of sales of the Rich Tool Co., 
Chicago, I11. 

W. G. Nelson, works manager of the Coventry Chain Co., 
Coventry, England, is at present in this country in the in- 
terests of his concern. 


The present whereabouts of Roy Smith, a tool maker, 
formerly employed in Ilion, N. Y., is urgently sought by Mrs. 
Eva Smith, of that city. 

Earle Buckingham, a contributor to our colunms, has be- 
come associated with Victor F. Morgan, under the firm name 
of Morgan & Buckingham, and will conduct a chemical, me- 
chanical and consulting laboratory in Hartford, Conn. 


L. E. Gehman, recently assistant efficiency engineer, Ca- 
nadian General Electric Co., Peterboro, Ont., has accepted a 
similar position with the De Laval Steam Turbine Co., Tren- 
ton, N. J. 

Wm. T. Elzinga, for the past four years instructor in in- 
dustrial arts in the Stout Institute, Menominee, Wis., has been 
appointed instructor of machine construction and forge prac- 
tice in the State Manual Training Normal School, Pittsburg, 
Kansas. 

James F. Whiteford, bonus supervisor of the Atchison, 
Topeka & Santa Fé, at Topeka, Kan., and an occasional con- 
tributor to our columns, has resigned in order to accept the 
position of counseling engineer with Suffern & Son, in par- 
ticular charge of their engineering work in Europe, with 
headquarters in London. Mr. Whiteford became associated 
with the Santa Pé in 1905, in connection with the betterment 
movement then started, and since that time has been actively 
engaged in that general line of work. 

Robert Wuest, for many years commissioner of the Na- 
tional Metal Trades Association, has tendered his resignation, 
effective following the next annual meeting of the associa- 
tion in April. Mr. Wuest’s resignation comes as the result 
of a long expressed desire to be relieved from responsibilities 
attached to his office and the wish to seek recuperation 
through foreign travel. During the many years of Mr. 
_Wuest’s administration his highly successful work was 
generally commented upon and the announcement of his re- 
tirement will be received with regret by the membership and 
others with whom he came in business contact. Mr. Wuest 
is to be succeeded by John D. Hibbard, who was president 
of the former Chicago Metal Trades Association, and more 
recently president of the John Davis Co. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


Gay Bros. contemplate building and equipping a new ma- 
chine shop at their plant in Cavandish, Vt. 

Bids will soon be asked for a garage to be built by Arthur 
T. Lyman, at Waltham, Mass. The building will be of brick, 
and is estimated to cost $8000. Page & Frothingham, 87 Milk 
St., Boston, Mass., are archs. 

The Rockwood Sprinkler Co. has purchased a site adjoin- 
ing its factory on Harlow St., Worcester, Mass., and contem- 
plates the construction of an additional building. 


Plans are being prepared for rebuilding the Newell Brass 
Foundry, at Central Falls, R. I. The three buildings now in 
use will be demolished, and it is expected that one larger 
foundry will be built to replace them. 

The New Departure Mfg. Co., manufacturer of hardware 
specialties, has decided to raise the office and factory build- 
ing on_North Main St., Bristol, Conn., two additional stories, 
making a five-story structure instead of three as was orig- 
inally intended. The building is 62x215 ft., of steel and re- 
inforced concrete. W. P. Crabtree, New Britain, is arch. 


The Wingford Printing & Engraving Co., Hartford, Conn., 
will build a new prent on property recently purchased, be- 
tween Park and amilton Sts. he Fletcher Engineering 
Co., 1087 Broad St., Hartford, Conn., is preparing plans. 


A contract has been awarded for another addition to the 
plant of Manning, Bowman & Co., manufacturers of nickel- 
plated, silver and enameled ware, at Meriden, Conn. The 
_ for a one-story brick building, 40x47 ft. Noted 
Nov. 6 


Several additions are planned at the plant of P. & F. 
Corbin, manufacturers of locks and building hardware, New 
Britain, Conn., one of which will be the addition of three 
stories to a present four-story building, 60x216 ft. 


From the plans of F. P. Sheldon & Sons, Providence, R. L., 
the contract has been awarded for the new factory on Corbin 
Ave., near Black Rock Bridge,~New Britain, Conn., for the 
Hart & Hutchinson Co. It will be 75x496 ft., one story high, 
of heavy mill construction. A brick boiler house, 28x32 ft., will 
also be built. The concern manufactures steel doors and 
trimmings, steel lockers, ete. Noted Oct. 17. 


A contract has been awarded for building a garage in the 
rear of 1100 Chapel St.. New Haven, Conn., for B. F. Eng- 
lish. The building will be 40x50 ft., one story, of brick, with 
ames floor, and will be occupied by the Ford Automobile 

o. 
MIDDLE ATLANTIC STATES 


Bids will be received by Walter B. Wills, Arch., 1181 
Myrtle Ave., Brooklyn, N. Y., for the construction of a two- 
story garage, 95x80 ft., for the Eastern Investing Co. The 
estimated cost is $40,000. 


Louis W. Boughton, 517 Classon St., Brooklyn, N. Y., will 
build a one-story garace. 100x80 ft. The estimated cost 
is $8000. Henry Holder, Jr., 242 Franklin, Ave., is the arch. 


Plans are being prepared for a twelve-story factory, which 
the U. T. Hungerford Brass & Copper Co., 497 Pearl St., New 
York, N. Y., will erect at 486 to 492 Pearl St. It will be 
94x137 ft., of brick. 


The Niagara Radiator & Boiler Co., North Tonawanda, 
N. Y., will erect a building, 600x100 ft., to be used as a 
stock house, and for the extension of its boiler and equip- 
ment departments. The company will also build an addi- 
tion to its boiler foundry, 100x200 ft. E. C. Andrews is gen. 
mer. 

The Buffalo Steam Pump Co., North Tonawanda, N. Y., 
has commenced the construction of a foundry building 
170x100 ft. at its plant on Oliver St. and the Erie R.R. 
Contracts will soon be awarded for a new machine shop and 
a new five-story stack house, of brick construction. 


Plans are being prepared by Linn Kinne, arch., U. C. N. 
Bank Bldg., Utica, N. Y., for a two-story brick addition, 
62x120 ft., to the Oswego Machine Works, Oswego. Neal 
Gray is gen. mgr. 


Cc. H. Walrath, Syracuse, N. Y., is planning to erect a 
garage at 419 South Crouse Ave. The new structure will be 
of white cement, block construction, with slate roof. 


The Westside Foundry, Watervliet, N. Y., has purchased 
five acres of land near its present pant on which it will 
erect a new plant with equal capacity to the one already 
established. 


The Central R.R. of New Jersey has received permits 
for the erection of a new boiler and power plant to cost $100,- 
000, and new roundhouse and ropa’ shops to cost $150,000, at 
Jersey City, N. J. J. O. Osgood, 143 Liberty St., New York, 
is Ch. Engr. 

William A. Pearson, Newark, N. J., has taken out a permit 
to ares a commercial garage, 30x120 ft., at Nos. 690-2 Sum- 
mer Ave. 


William E. Virtue, Newark, N. J., will build a two-story 
commercial garage at 93 Parkhurst St. 


E. L. Koller, Sussex Ave., Newark, N. J., manufacturer of 
steel coal chutes, has had plans prepared by Alfred Peter, 
arch., Newark, for a three-story brick addition to his plant, 
38x60 ft., including new freight elevators. The improvement 
is estimated to cost $18,000. 


The Universal Shear & Novelty Co., Hobson, St., Newark, 
N. J., will erect a new two-story brick plant, 34x90 ft., at 38 
Littleton Ave. 


The Atha Tool Co., Chapel St. and Albert Ave., Newark, 
N. J., has awarded a contract for the construction of a one- 
and two-story factory and shop buildings, 169x94x168 ft 
Fred A. Phelps, 9 Clinton St., is the arch. oted Dec. 19. 


Mahlon 8S. Drake, Newark, N. J., has had plans preperes 
by Chas. P. Baldwin, arch., 45 Clinton St., ewark, for a 
two-story commercial garage, 50x100 ft., to be erected on 
Halsey St. The structure will cost about $15,000. 


The Victoria Metal Co., Erie, Penn., is erecting an addi- 
tion to its foundry, 50x100 ft. The manufacture of white 
metal castings will be added to its present output. 


The Union Iron Works, Erie, Penn., is contemplating the 
erection of an addition to its foundry on Raspberry St., be- 
tween 14th and 15th Sts. A permit for a structure, 100-75 
ft.. of brick, steel and concrete, has been received by the 
company. The estimated cost is $12,000. 


The Pennsylvania R.R. has broken ground for the con- 
struction of additions to its roundhouse at Morrisville, Penn. 
The addition will include nine new engine stalls, a new 
blacksmith shop and a new machine shop. It is planned to 
change the present machine shop into a power house for 
shop operations. Noted Nov. 7. 


The Edwards & Smith Co., founders and machinists, 
Philadelphia, Penn., has decided to take over the old glass 
worms at Easton, for the purpose of establishing a machine 
shop. 


The American Engineering Co., Cumberland St. and Ara- 
mingo Ave., Philadelphia, Penn., has awarded a contract for 
the construction of a two-story, 130x60 ft. addition to its 
plant. Ballinger & Perrott, Arch St., are the archs. 


Edward M. Harris, arch., Philadelphia, Penn., has award- 
ed a contract for the construction of a one-story garage, 
185x59 ft., at 217 North 22d. St. It will be of brick and 
concrete and will cost $15,000. 


J. C. Fernald, arch., 5533 Wyalusing Ave., Philadelphia, 
Penn., is preparing plans for a one-story garage, 200x50 ft., 
for Martin Maloney. The estimated cost is $20,000. 


Bids have been received by Kahn & Greenburg, Morris 
Bldg., Philadelphia, Penn., for the construction of a two- 
story garage, 176x92 ft., with a wing 46x16 ft. The esti- 
mated cost is $100,000. Stuckert & Sloan, 1420 Chestnut St., 
are the engrs.-in-charge. 


The White Motor Car Co., Philadelphia, Penn., has had 
plans prepared by Stearns & Castor, archs., Girard Bldg., for 
the construction of a three-story garage, 75x30 ft., as an 
addition to its plant. The estimated cost is $20,000. 


The Pittsburgh Screw & Bolt Co., Pittsburgh, Penn., has 
received a permit for the erection of a steel structural shop, 
798x332 ft., at its plant on Preble Ave. The estimated cost 
is $40,000, 


Ground has been broken for the erection of a foundry 
and coreroom for the Titusville plant of the American 
Radiator Co., Titusville, Penn. 


The Garrison Garage Co., Baltimore, Md., which has re- 
cently been formed, is erecting a garage. 

Dietrich Bros., structural iron workers, Baltimore, Md., 
have had plans prepared for a new plant to be erected in 


Baltimore, which will cost $500,000. According to plans the 
present plant, which takes in an entire city block on North 
St., between Bath and Pleasant Sts., will be abandoned. 


Work upon the new buildings is expected to be started soon. 
Already plans for three large shops, to measure 70x300 ft., 
have been prepared. Machinery and devices for handling 
large orders of structural steel will be installed. When the 
new buildings are completed the capacity of the plant will 
be four times that of the present one. 


SOUTHERN STATES 
A company is being organized at Charleston, W. Va., by 


George B. Burnhard, Syracuse, N. Y., to manufacture a pat- 
ented cast-iron heating boiler. It will be capitalized at 
$100,000. 

The Piedmont Tire Co., Lincolnton, N. C., will sink a new 
vertical shaft 500 ft. deep, and install new equipment to in- 
crease its output. The improvements are estimated to cost 
$50,000. F. Q. O'Neil, Charleston, S. C., is pres. 

The Louisburg Machine Works, Louisburg, N. C., has been 
organized by T. B. McKinne, 8S. C. Holden and others, and 
will establish a plant. The company is capitalized at $15,000. 

The Automatic Vacuum Street Sweeper Co., Valdosta, 
Ga., is considering the establishment of a plant at Jack- 
sonville, Fla. The company is capitalized at $1,000,000 and 
will manufacture a patented street sweeper invented by 
Fred A. Bishop, Valdosta, Ga. E. Montgomery is 
sales mer. 
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The Sisal Hemp & Development Co., St. James City, Fla., 
is installing a new machine shop. 


The Halls Service & Machinery Co., Halls, Tenn., 
the market for machine tools and electrical supplies. 


Rugger & Willis, Mount Pleasant, Tenn., will enlarge its 
plant by installing a brass foundry. Plans are also under 
consideration for the erection of an iron foundry. 


The Tennessee Seaton Wheel Co., Nashville, Tenn., has 
been organized with $25,000 capital stock as a subsidiary of 
the Seaton Wheel Co., and will manufacture Seaton wheels 
at various places in Tennessee. J. R. Tubs, S. S. Lord, F. 8S. 
Wheeler are among those interested. 


Dawlen & Lewis, Springfield, Tenn., will 
automobile repair shop at Springfield, and will be 
market for machine tools. 


Fire, Jan. 7, damaged the plant’of the William A. Mur- 
ray Spring Mfg. Co., 132 Sycamore St., Covington, Ky. Loss, 
$25,000. 


is in 


establish an 
in the 


L. R. Veatch & Co., have organized at Louisville, Ky., 
with $20,000 capital stock, and will deal in mill machinery. 
The company has secured a shop at First and A Sts., where 
they will manufacture and repair flour mill equipment. 


MIDDLE WEST 


The Fulton Tool Works, Canal Fulton, Ohio, is erect- 
ing an addition to its plant. 
The Kroger Grocery Co., Cincinnati, Ohio, is consider- 


ing erecting a garage and repair plant, 150x200 ft. 


M. T. Kennet, Covington, Ky., will erect a garage 
repair shop on Reading Road, Cincinnati, Ohio. 


The Atlantic Foundry Co., Cleveland, Ohio, has awarded 
the contract for the erection of a one-story brick foundry, 
110x200 ft., on Morgan Ave. 

The National Tool Co., Cleveland, Ohio, is now occupying 
its new plant on West 112th St. near the Lake Shore & 
Michigan Southern Ry. 

The Hydraulic Pressed Steel Co., Cleveland, Ohio, is con- 
sidering adding the manufacture of pressed steel barrels to 
its present output. 


and 


The Toledo Machine & Tool Co., Toledo, Ohio, has _ re- 
ceived bids for the erection of a three-story factory, 100x 
145 ft. 

The Given-Moore Co., West Second St., Columbus, Ind., 
is erecting an addition to its plant, 30x150 ft. The com- 


pany manufactures power washing machines. 


The Indiana Stove Works, Evansville, 
its capital stock from $200,000 to $300,000. 


Fire, Jan. 8, destroyed the roundhouse of the Detroit, Bay 
0 


Ind., has increased 


City & Western R.R., Bay City, Mich. Loss, $20,000. 

The C. C. Duell Co., Detroit, Mich., is receiving bids for 
the erection of an addition. The company manufactures spe- 
cial equipment. 

The Puritan Mfg. Co., Detroit Mich. has prepared plans 


for the enlargement of its factory at 53-57 Tenth St. Equip- 
ment for the manufacture of auto parts will be installed. H 
G. Gremmel is mer. 


The Stock Process Steel Co., recently incorporated with 
a capital of $300,000, has leased a building in Detroit, Mich., 
and will manufacture steel castings. Equipment is to be 
installed at once. Allen Mosher, Buffalo, N. Y., is pres. 


The United States Flint, Mich., will 
erect a new foundry, 75x200 ft. 


Charles Fettig, 130 South Franklin St., 
will erect a blacksmith and carriage shop. 
story and basement, 60x73 ft. 


A foundry will be erected at Trenton, 
troit and Wyandotte, Mich., foundry men. 
Trade of Trenton is interested. 


A. B. Gerstrom, 1307 West 59th St., Chicago, TIIl., 
awarded contracts for the erection of a shop building. 
$8000. The building will be 45x55 ft. 


H. Cc. and H. K. White, Chicago, Ill., will build a one- 
story brick factory 72x125 ft. at 2916-20 Lake St., to be used 
as a sheet-metal works. a 


Charles Holenberg, coppersmith, 311 West Michigan St., 
Chicago, Ill., has started work on the erection of his new 
factory. It will be one-story and basement, 54x120 ft. 


The Goodwin Car Co., Chicago, IIll., is constructing a one- 
story factory at 63rd St. and 48th Ave. The building will 
be one-story, 60x200 ft. Estimated cost, $20,000. 


The Garden City Foundry Co., Chicago, Ill., has had plans 
prepared for the erection of a new foundry Noted Jan. 2. 


The N. B. Gaston’s Sons Scale Co., Beloit, Wis., 
sidering enlarging its foundry. 

The Danville Malleable Iron Co., 
ing a foundry to cost $90,000. 

The contract has been awarded for the erection of a ma- 


chine ahep at Dock No. 5 of the Pittsburgh Coal Co., at 
Superior, Wis. 


Brass & Iron Co., 


Saginaw, Mich., 
It will be two- 


Mich., by De- 
The Board of 


has 
Cost, 


is con- 


Danville, Ill, is erect- 


WEST OF THE MISSISSIPPI 

A two-story addition, 50x90 ft., will be built to the Crary 
Garage, Boone, Iowa. 

The contract has been awarded for the construction of a 
one-story garage of brick at Second and Cherry Sts., Man- 
kato, Minn., to be occupied by Alba Lewis. 
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The Prest-O-Lite Co., Minneapolis, Minn., will build a new 
plant to replace the one-recently destroyed by an explosion. 

Willliam Walterkirchen, Missoula, Mont., will erect a 
comniercial garage and machine shop at Main and Front 
Sts. 

The American Shoe Machinery & Tool Co., St. Louis, Mo., 
has awarded the contract for the construction of a new plant 
for the manufacture of mechanical devices. 

Bids are being received for the. construction of a one- 
story garage, 100x135 ft., on Olive St., near Leffingwell St., 
St. fouin. ut . for the General Motors Truck Co. he esti- 
mated cost is $10,000. O. E. Stoll is mgr. L. B. Pendleton, 
931 Central National Bank Blidg., is the arch. 

Bids are being received for the construction of a five- 


story factory, 150x150 ft., at Sarah St. and Forest Park 
Blvd., St. Louis, Mo., for the Ferd Motor Car Co., Detroit, 
Mich. It will be of reinforced concrete and will cost ap- 


roximately $150,000. Drischler, 105 North Sixth 


t., are the archs. 


Clymer & 


WESTERN STATES 


B. F. Renn, Walla Walla, Wash., plans to erect a garage 
and repair plant at Grandview, Wash. 

The Seattle Can Co., First Ave. South, Seattle, Wash., is 
planning the erection of a can factory in the Duwamish Val- 
ley, Wash. M. Bogle is pres. of the company. 

George Clanfield, Dalles, Ore., has purchased a site on 
oe St., near Oak St., and will erect a garage, 50x100 ft., of 

rick. 4 
A. Wilhelm, Junction City, Ore., has been granted a per- 
mit to erect a garage, 75x100 ft., at Fifth and Front Sts. It 
will be constructed of brick. 

A. B. Snyder, Grass Valley, Calif., contemplated the en- 
largement and improvement of his commercial garage and 
machine shop at Grass Valley. 

H. W. Whitman, Oxnard, Calif., aan to erect a one-story 
tank factory on Fourth St., near St. 


CANADA 


The Chapin Autocycle Co., Brantford, Ont., which was re- 
cently incorporated with a capital of $200,000, is planning tu 
erect a factory employing about 100 men. 

The Canadian Engines Co., Dunnville, Ont., manufacturer 
of gas and gasoline engines of all kinds, is having plans 
prepared for a large addition to its plant. 


The Canada Steel Goods Co., Hamilton, Ont., will erect 
a $40,000 addition to its plant on Arthur Ave. It will be 
150x120 ft., two stories, cement foundation, steel and rein- 
forced concrete construction. Arthur Hatch is mer. 


The Dennis Wire & Iron Works Co., Ltd., 266 Dundas St., 
London, Ont., will erect a new_ structural steel plant at a 
cost of $25,000. E. R. Dennis is mer. 


The Guelph Tool Co., London, Ont., has purchased a site, 
and will erect a factory costing $50,000 for manufacturing 
various kinds of machine tools. T. S. Hobbs is mgr. 


F. V. Samwell, Guelph, Ont., has completed negotiations 
for the establishment of a $150,000 rolling mill at Owen 
Sound, Ont. Construction work will begin in about six 
weeks and complete new equipment will be needed. 


The Tate Electric, Ltd., organized by Montreal and Toronto 
capitalists to build electric pleasure and commercial cars, 
will erect a plant at Walkerville, Ont. A site has been se- 
cured on St. Luke’s Road, and a two-story building, cover- 
ing 42,000 sq.ft., of brick and steel construction, will be 
erected. Albert Kaltschmire is mer. 

The Canada Standard Automobile & Tractor Engine Co., 
Moose Jaw, Sask., is having plans prepared for the construc- 
tion of a new factory. 


The Western Foundry & Machinery Co., Saskatoon, Sask.., 
whose plant was recently damaged by fire with a loss of 
$25,000, will have plans for new buildings prepared at once. 


The plant of the Manitoba Rolling Mis Co., St.* Boniface, 
Man., was recently damaged by fire to the extent of $200,000. 
It will be rebuilt at once, and new equipment purchased. 


The Winnipeg Steam. Heating Co., Winnipeg, Man., will 
erect a new plant at an estimated cost of $4,000,000. Con- 
struction work will begin in the early spring, and com- 


lete equipment will be required. G. M, Black, 306 McArthv: 
ldg., is mer. 
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NEW ENGLAND STATES 
The Superior Tap Co. proposes to rebuild its plant at 
Charlestown, N. H. W. H. H. Slack is pres. 


Fire at Great Barrington, Vt., totally destroyed the saw- 
mill of Thomas & Palmer, Jan. 12, causing a loss of $30,000 
on buildings and machinery. The plant will be rebuilt at 
once, and equipped with electrically operated machinery. 

The Granite Cutting plant of Sweeney Bres. at Mont- 
pelier, Vt., was destroyed by fire Jan. 4. Loss, $17,000. The 
plant of the Excelsior Granite Co., adjoining, was dam- 
aged to the extent of $3000. 

Fire, Jan. 14, damaged the shellac factory of Whittemore, 
Wright & Co. 247 Atlantic Ave., Boston, Mass. Loss, 
$20,000. 

The plant of the Everett Reed Furniture Co., at Everett, 
Mass., was damaged by fire, Jan. 9. Loss, $2000. 

The chair factory of S. K. Pierce & Sons. at Gardner, 
Mass., was damaged by fire, Jan. 5. Loss, $1500. 
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Thomas F. Mahoney, Hudson, Mass., has had plans drawn 
for a new shoe factory to be five stories high and 350 ft. 
long, of concrete and steel. 


The contract for the censtruction of the factory for the 
Ludlow Mfg. Co., manufacturer of hemp and jute, Ludlow, 
Mass., has been awarded. The building will be or brick, five 
stories, 122x559 ft. Charles T. Main, 201 Devonshire 81, Bos- 
ton, is engr. 

Simpson & Lemeinx will remove their heel factory from 
East Brookfield to Lynn, Mass. 


The John S. Boyd Mfg. Co., contemplates improvements 
and extensions to its corduroy mill on Water St., North 


Adams, Mass. 


W. F. Fullam & Co. is building an electrically-operated 
saw-mill at North Brookfield, Mass. 


The Helburn Leather Co., Salem, Mass., has awarded a 
contract for the erection of a five-story factory 650x150 ft. 
and a new boiler house, both of brick. 


The three-story wooden factory of the Boston Rattan Co. 
at Water & South Sts., Somerville, Mass., was destroyed by 
fire, Jan. 7. Loss on building, $10,000; on machinery and 
stock, $25,000. 


Contracts have been awarded for the new factory and 
storehouse to be erected at 54 to 62 Park St., Springfield, 
Mass., for the Bradley-Milton Co., manufacturer of games. 
H. L. Sprague, is arch. 


The contract has been awarded for the new factory at 
the plant of the La Resista Corset Co., Bridgeport, Conn. 
The building will be 50x140 ft., three stories high, of brick 
and heavy mill construction. Plans were prepared by the 
Fletcher Engineering Co., 1087 Broad St., Bridgeport, Conn. 
Noted Jam 2 


A contract has been awarded for the new mill of the 
Summit Thread Co., at Hartford, Conn. The building will 
be of concrete, one-story, 63x127 ft. Noted Aug. 29. 


The Seamless Rubber Co. has awarded the contract for 
the proposed addition ot its plant on Congress Ave., New 
Haven, Conn. The building will be of brick, two stories, 
soxaee ft., with an ell 40x60 ft. R. F. Foote is arch. Noted 

8. 


Nov. 


Plans have been completed and estimates are being re- 
ceived for a new building on James St., New Haven, Conn., 
for the National Folding Box & Paper Co. The structure 
will be four stories high, of brick mill construction, 100x250 
ft.. and will be connected with the present factory by a 
bridge. ‘ 

The J. T. Robertson Co., soap manufacturer, is planning 
an addition to its plant on Hilliard St., South Manchester, 
Conn. It will be of brick, two stories high and about 30x 


140 ft 
MIDDLE ATLANTIC STATES 


The capital stock of the Cortland Skirt Co., Binghamton, 
N. Y., has been increased from $75,000 to $125,000 for the 
purpose of enlarging the manufacturing facilities of its 
plant at Chenango and State Sts. 

Truitt-Schwab, Inc., are building a shoe factory, 100x60 
ft.. on Water St., Binghamton, N. Y., which will soon be 
ready for equipment. 

The Royal Lace Paper Co., 850 Lorimer St., Brooklyn, 
N. Y., has awarded a contract for the construction of a 
three-story factory, 75x72 ft. The estimated cost is $12,000. 
> Tillwin & Son, 385 Fulton St., are the archs. Noted 
Yec. 19. 

Julius Kayser & Co., manufacturers of gloves, Taaffe 
Place, Brooklyn, N. Y., has had plans prepared for a new 
seven-story factory to be operated in conjunction with its 
em plant. The new building will be erected on 
Kent Ave., between De Kalb and Willoughby Aves. It will 
be 268x110 ft., of brick. The estimated cost is $150,000. 

The Beyer Knox Co., Buffalo, N. Y., has completed all 
arrangements for the construction of a lumber yard and 
planing mill at Williamsville, N. Y¥ 

Everett Coakley, Shells Bush Road, Herkimer, N. Y.,. is 
having plans progered for a two-story, 100x60 ft., manu- 
facturing plant. he first floor will be used for the manu- 
facture of concrete blocks and the second will be equipped 
for a woodworking plant. 

Fire, Jan. 12, Gostreved flour mill of Henry Kay and New- 
ton Dibble, Holcomb, Y. Loss, $12,000. 

Fire, Jan. 13, destroyed the plant of the Thanhouser 
Film Co., Grove Ave. and Warren St., New Rochelle, N. Y. 
Loss, $300,000. 

The Flaxen Fiber Down Co., of Lockport, N. Y., has 
leased the factory of the Sweeney Industrial Co., Marion and 
Robinson Sts., North Tonawanda, and will enlarge and equip 
the structure for the manufacture of fiber specialties. 

The Standard Oil Cloth Co., Peekskill, N. Y., will soon 
award the contract for the erection of an additiun to its 
plant at Peekskill, which will double its present capacity. 

Charles D. Wilsey, arch., S. A. & K. Bldg., Syracuse, N. Y., 
is receiving bids for the construction of a one-story laundry, 
152x46 ft., for the Perfection Laundry. The estimated cost 
it $4000. 

Fire, Jan. 11, destroyed the plant of the Leather & 
Patent Cloth Novelty Co., 132 Frankfort St., Newark, N. J. 
Loss, $25,000. 

Announcement has been made that the tobacco-manufac- 
turing plant of Wilentz & Co., Perth Amboy, N. J., recently 
destroyed by fire, will be immediately rebuilt. 

Fire recently destroyed the factory_of Liebowitz & Son., 
skirt manufacturers, Fredericksburg, Penn. The estimated 
loss is $30,000. 

Fire, Jan. 11, destroyed the four-story factory of the 
Franklin Candy Mfg. Co., 155 North Third St., Philadelphia, 
Penn. Loss $4000. 
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T. M. Miller & Co., casket manufacturers, 200 Penn Ave., 
Scranton, Penn., is having plans prepared for the construc- 
tion of a four-story brick and store factory, at Wyoming Ave. 
and Pine St. 


The entire plant of the Hamburger, Wolf & Carroll Co., 
underwear manufacturers, Bayard and Carroll Sts., Baltimore, 
Md., was destroyed by fire on Jan. 11. The loss is estimated 
at $50,000. The plant will be immediately rebuilt. 


The American Tobacco Co., Barre and Charles Sts., Bal- 
timore, Md., is having plans prepared for a five-story factory, 
Ho ape ft. Theodore Wells Pietsch, American Bldg., is the 
arch, 


Plans are being prepared by John Freund, Jr., arch., 508 
Hoffman Bldg., Baltimore, Md., for the International Bedding 
Co., 337 Guilford Ave., for the construction of a factory 
120x85 ft., of brick and concrete construction. 


SOUTHERN STATES 


The Atlanta Auto Top & Trimming Co., Atlanta, Ga., is 
having plans popes for a new plant to cost $18,000. It 
will be 765x100 ft., two-stories, of brick construction with 
metal Ansys. Whitaker & Hill, Forsythe Bldg., Atlanta, 
are archs. 


The Southern Wheel Co., has been organized at Atlanta, 
Ga., with $2,500,000 capital stock by Samuel F. Pryor, St. 
Louis, Mo., and Joseph D. Gallagher, New York. Plans are 
not yet completed for the establishment of a plant. 


Press repeats state that $250,000 has been subscribed for 
a cotton mill to be erected either at Claxton, Ga., or Hagan, 
Ga. The chief product of the new plant will be the man- 
ufacture of Sea Island cotton, but the intention is to in- 
stall equipment for making cloth as soon as the business 
warrants it. 


The Lawrenceville Fertilizer Co. has been organized at 
Lawrenceville, Ga. and will immediately erect a modern 
plant west of Lawrenceville, A. T. Green, Isaac L. Oakes 
and T. R. Martin are incorporators. The company’s offices 
are in the Brown Bank & Trust Bldg. 


Fire, Jan, 4, destroyed the cabinet and bugesy works of 
the C. N. Young Co., Waycross,-Ga. Loss, $5000. 


A fertilizer mixing plant will be established at Live Oak, 
Fla., to utilize the phosphate rock which is found in the 
lower part of Suwannee County. W. H. Lyle, pres. of the 
— Chamber of Commerce, and associates are in- 
erested. 


The Alabama Automatic Threading Shuttle Mfg. Co., will 
establish a plant at Gadsden, Ala., for the manufacture of 
shuttles. W. H. Portner is pres. 


The Milling plant of L. F. Gober, Red Bay Ala, was de- 
stroyed by fire Jan. 4. Loss, $17,000. 


The Bayou Rapids Lumber Co., Alexandria, La., is plan- 
ning the erection of a sawmill with a daily capacity of 60,- 
000 ft. J. G. Gingras is pres. 


Fire, Jan. 11, destroyed the Bringburst Syrup factory, 
Alexandria, La. Loss, $6000. 


The Dubach Lumber Co., Dubach, La., is considering the 
erection of a large sawmill at Benton, La., near . Shreve- 
port, where it has recently acquired large timber holdings. 


Fire, Jan. 5, destroyed the Washburn Lumber. Co's. saw- 
mill and dry kilns Washburn, La. Loss, $50,000. 


The Henderson, .~_* & Mfg. Co., Henderson, Ky., has 
decided upon plans for the construction of a cold storage 
plant. The estimated cost is $10,000. J. T. Wilson is 
pres. 


The Bluegrass Dairy & Ice Co. will establish a creamery 
and ice plant at Lancaster, Ky. The ice plant will have a 
daily capacity of 7% tons. H. V. Bastin is pres. and gen. 
mer. 

Cogar & Co., Midway, Ky., will require power and special 
equipment for a stock feed mill which they are preparing 
to build at that place. 


The Smith & Scott Tobacco Co., Paducah, Ky., has appro- 
priated $50,000 for the construction of a new factory for the 
manufacture of chewing and smoking tobacco. 


MIDDLE WEST 


The City asatry Co., Akron, Ohio, will erect a three- 
story and basement laundry, 40x75 ft. 


The Sugar Creek Clay & Coal Co., Sugar Creek, Ohio, has 
been organized and will erect a new factory. J. M. Hostet- 
ler, Sugar Creek, in interested. 


Plans are being prepared by R. Haylicek, 220 The Naseby, 
Toledo, Ohio, for the erection of a plaster mill, 70x180 ft. 


The Harbauer Co., maker of catsup, pickles and vinegar, 
Toledo, Ohio, will soon begin the construction of an addition 
to its plant on Libbey St. The building will be three stories 
high, 100x180 ft., of steel and brick. 


The Cataract Rubber Co., Wooster, Ohio, will erect an 
addition. 


The Palace Model Laundry Co., “Detroit, Mich., has 
awarded contracts for the erection of a two-story boiler 
pouse, te cost $4000 at Pine St. near Fifth Ave. Noted 

ec, . 

A pottery factory will be erected at Mount Clemens, Mich. 
she , eum Clemens Business Men’s Association is inter- 
ested. 

The Newberry State Hospital, Newberry, Mich., will erect 
a one-story and basement bakery, to cost $7000. 


The Herzog Art Furniture Co., Saginaw, Mich., will re- 
céive bids soon for the erection of a factory, 135x383 ft. 
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Fire, Jan. 14, damaged the plant of S. Inlander & Co., 
paper and willow ware manufacturers, 5210 South Ashland 
Ave., Chicago, Ill. Loss $75,000. 

Phillip Laser, 1333 West 12th St. Chicago, Ill. has 
awarded the contract for the erection of a bakery and flat- 
building to cost $22,000. . 

Fire, Jan. 8, destroyed the varnish factory of James B. 
Day & Co., 20 East Illinois St., Chicago, Ill. Loss $50,000. 


Fire destroyed the plant of the Traverse City Excelsior 
Co., Traverse City, Mich. Loss, $7500. The plant will be 
rebuilt. 

The Banner Clay Works, Edwardsville, Ill, is considering 
enlarging its plant. 

The Patent Novelty Co., Fulton, Ill, will erect an addition 
to its factory. It will be of brick, one-story, 42x110 ft. 


Fire, Jan. 11, destroyed two grain elevators of the Gray- 
mont Farmer’s Grain Co., Graymont, Ill. Loss, $70,000. 

Fire, Jan. 10, destroyed the Wendt Grist Mill, Merrill, 
Wis. Loss, $8000. 


WEST OF THE MISSISSIPPI 


The Northern Briquetting Co., Minot, N. D., has been in- 
ecorporated with a capital of $500,0°¢, and will build a large 
ylant for the manufacture of briquettes, to cost approximately 
100,000. 


Work has been started on a stair factory at 4514-19 
Shaw Ave., St. Louis, Mo.,- for Charles Lecoutour Bros., 
4533 Shaw Ave. The estimated cost is $15,000. 


The Arkansas Short Leaf Lumber Co., Pine Bluff, Ark., 
a branch of the Long Bell Lumber Co., Kansas City, will 
erect a hardwood mi near its lumber mill in Pine Bluff. 
It will have a daily capacity of about 60,000 ft. 


Bids will be received by the city council of the city of 
Beaumont, Tex., until Feb. 4, for furnishing and installing 
machinery and equipment in the municipal abbattoir. Plans 
and specifications are on file at the office of J. G. Sutton, city 
secy. 

Fire, 
New Mexico. 


Jan. 6, damaged the match factory at La Central, 
Loss $50,000. 


WESTERN STATES 
L. A. Blunck, Nampa, Idaho, will soon erect a cold-storage 


an¢s pocing plant at Murphy, Idaho. The estimated cost 
is 00. 

The Morrison Mill Co., Bellingham, Wash., plans to take 
over the plant of the Fidalgo Mill Co., Anacortes, Wash., 
and will make extensive improvements, and install new 
equipment. 

The Whatcom Falls Mill Co., Bellingham, Wash., will 
apes about $20,000 in making alterations and repairs to 
ts plant. 


W. W. Perkins, Bellingham, Wash., contemplates the con- 
struction of a creamery and canning plant at Blaine, Wash. 
The estimated cost is $7500. 

L. Y. Stayton, Tacoma, Wash., is planning the erection of 
a plant at Bremerton, Wash., for the manufacture of con- 
crete sewer pipe. 

The San Juan Canning Co., Friday Harbor, 
planning to erect a fish canning plant at Friday 
J. S. Groll is pres. 

The local chamber of commerce, 
to promote a company with a capital 
erect a box factory in Hillyard. S. L. 
the committee, 

_ The Lamb-Davis Lumber Co., 
improve and enlarge its saw mill and box factory. 
$25,000 will be expended. F. C. Riggs is mer. 

The plant of the Pacific National Lumber Co., National, 
Wash., which was destroyed by fire last spring, is being re- 
built. The estimated cost is $150,000. 

The Port Ludlow Mill Co., Port Ludlow, Wash., plans to 
make extensive improvements to its plant. New equipment 
will be installed. 


Wash., is 
Harbor. 


Hillyard, Wash., plans 
of about $15,000 to 
Americus is chmn. of 


Leavenworth, Wash., will 
About 


The Falls City Mill Co., Falls City, Ore., plans to en- 
= ie improve its plant. New equipment will be in- 
Stalled. 


A. Steenson, Florence, Ore., has procured a site at Flor- 
ence and will erect a cold-storage plant. 

W. P. Reed, Gardiner, Ore., will erect a saw mill with a 
capacity of about 75,000 ft., at the outlet of Tsiltcoos Lake, 
near Gardiner. ‘a 

The Coast Mfg. & Supply Co., will construct a large plant 
at Livermore, Calif., for the manufacture of fuse. A. H. 
Merritt is vice-pres. and gen. mgr. of the company. 

The Lookout Development Co., Lookout, Calif., has been 
organized to build a creamery and cheese factory at Look- 


out. J. Potter, G. R. Brown and George Revalkes are 
interested. 
Fire, Jan, 2, destroyed 


the furniture factory of W. F. 
Adams, 740 South Main St., Los Angeles, Calif. $45,000. 
The Federal Chemical Co., Los Angeles, Calif., is planning 
the erection of a fertilizer plant at Porterville, Calif. The 
estimated cost is $50,000. 
Joseph N. J. Abt, S@n Diego, Calif., has purchased a site 
12th St., San Diego, and will erect a bottling works to 
known as the Abt Bottling Works. 
Armour & Co., Chicago, Ill, have acquired a site at 
Seventh and K. Sts., San Diego, Calif., and will erect a large 
cold storage plant. 

The Traders Oil Co., Taft, Calif., is planning for the 
construction of a topping plant with a daily capacity of 
about 1500 barrels. he estimated cost is $10,000. 

The American Oil Refining Co., Tulare, Calif., has started 
the erection of a new refining plant at Tulare, to cost ap- 
proximately $25,000. 


on 
be 
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CANADA 
E. L. Baugh, 23 Royal Insurance Bldg., Montreal, Que., 
has begun the erection of a new ice plant, costing $35,000. 


Complete new equipment will be purchased. 


Fire, Jan. 13, destroyed the plant of the Brantford Cordage 
Co. manufacturer of Canadian binder twine, Brantford, Ont. 
Loss, $100,000. 


Rolph & Clark, Ltd., Toronto, Ont., 
erect a new any costing about $160,000. 
brick construction, 2% stories high. 


Fire, Jan. 12, destroyed the packing plant of P. Burns & 
Co., Calgary, Alberta. ss, $2,000,000. 


The Hunt Magincoring Co., Kansas City, Mo., is plannin 
to establish a cement plant at Medicine Hat, Alta. It wi 
cost about $1,000,000 and have a daily capacity of 2000 bbl. 


Haley Bros. & Co., St. John, N. B., will double the copay 
of their a plant at an estimated cost of $75,000. 
The company’s own draftsmen are preparing the plans. 


lithographers, will 
It will be of 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Capital 
chinery. 
Augusta. 

The Automatic Ticket Selling & Cash Register, 
Mass.; automatic machines. Capital $25,000. Incor 
J. I. Taylor, Dedham, H. A. McBreen, E. 


Boston. 

“—— Mfg. Co., Boston, 
500,000. Incorporators: A. 
R. P. Clapp, Lexington. 

American Automatic 
Conn.; stove dampers. Capital 
Lacins Hendee, New Haven, W. 
James Westervelt, New York, N. Y. 

Duplex Gasoline Motor Co., Inc., Boro. Manhattan, N. Y.; 
Capital $200,000. . Incorporators: George W. Woodruff, A. 
Parker Nevin, Thomas U. Parke, 42d St. and Broadway, 
New York, N. Y. 

The General Oven Co., Inc., 
ing ovens. Capital, $10,000. 
Jacobi, Fannie Jacobi, George R. Crosby, 
Brooklyn, N. Y : 

Gildale Motor Corporation, Boro. Manhattan, N. Y.; Cap- 
ital $30,000. Incorporators: Frederick W. Strauch, Theodore 
P. Gilman, Jr., Edward S. Peck, White Plains. 


Augusta, Maine; engines and ma- 


Engine Co., 
M. Leavitt, pres. and treas., 


Capital $1,000,000. E. 


Boston, 
orators: 
ullerton, 


automobiles. Capital $6,- 


Mass. ; 
Pope, Hartford, Conn., 


L. Pope, G. 


Corporation, Wallingford, 
$10,000. Incorporaters: 
. Wilson, Portland, Ore. 


Damper 


Boro. Manhattan, N. Y.; bak- 
Incorporators: Morris W. 
348 Grand S8t., 


The Lawrod Mfg. Co., Inc., Boro. Manhattan, N. Y.; ma- 
chinery. Capital $10,00. Incorporators: Frederick T. Frey- 
linghuysen, Romeyn Berry, Owen P. White, 5 Nassau St., 


New York City. 


Robert Burns, Jr. & Co., Inc., Boro. Manhattan, N. Y.; ma- 
chinery. a $25,000. Incorporators: George M. Dexter, 
Ana Soy " irby, Robert Burns, Jr., 149 Broadway, New 

ork, N. Y. 


Radiator Shelf Bracket Co., Inc., Boro. Manhattan, N. Y.; 
radiator shelf brackets. Capital $50,000. Incorporators: C. 
H. Shaw, F. Cunningham, New York City, J. R. Lake, Maple- 
wood, N. J. 

Boro. Manhattan, N. Y.; motor 


Ss. J. Wise & Co., Inc., 


vehicles. a gg $20,000. Incorporators: C. E. Van Vleck, 
Rf & M. Dalley, C. M. Kohn, 251 West 95th St., New York, 

Cossman Mfg. Co., Newark, N. J.; machinery. Capital 
$100,000. Incorporators: M. C. Kirsch, Montreal, Can., J. 


Cc. Cossman, Newark, H. Bravermann, Perth Amboy, N. J. 
The American Ry. Sepgty. Co., Wilmington, Del. Capital 


$300,000. Incorporators: . Parrigin, L. J. Parrigin, x- 
ington, Ky., T. A. Mann, Durham, N., C. 

Hyde Bros. Steel & Rail Co., Wilmington, Del. Capital 
$200,000. Incorporators: H. R. Ewart, C. J. Jacobs, H. W. 


Davis, Wilmington. 

The Porto Automatic Safety Device Co., Cincinnati, Ohio; 
automatic safety devices of all kinds. Capital $10,000. In- 
corporators: Frank Porto, Salvatore Caruso, Livero C. 
Scovanner, Edward Kramer. 

The Stewart & Cook Mfg. Co., Cincinnati, Ohio; manu- 
facture and deal in all kinds of agricultural machinery. 
Capital $150,000. Incorporators: John G. Stewart, James 
- Cook, John Fy Scallen, Joseph F. Costelle and Fred S. 
Moore. 





FORTHCOMING MEETINGS 











The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, se tary, 29 West 
Thirty-ninth St., New York City. 
American Society of Mechanical Engineers. Monthly 


meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St., New oYrk City. 


Boston Branch National Metal Trades Association. Month] 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 





January 23, 1913 


Providence Association of Mechanical Engineer.s Monthly 
peeoting Fourse Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 


New England Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
toe, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 


Engineers’ Society of Western Pennsylvania. 
meeting third Tuesday; section meeting, first Tuesday. 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. +g, 3 Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. 
ing first Wednesday evesieg of each month, exceptin 
and August. Secretary, J. H. Warder, 1785 Monadnock 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
puma. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St.. New York City. 


WANTS 


oo “e 


Monthly 
Elmer 


Regular meet- 
July 
lock, 





for ke ress. 
ts paya in advance. 
should reach us not later than Friday 10 A.M., for ensuing 
w 's issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. 
No information given by us regarding any advertiser's address. 
al of dation or other 


nal letters papers of value should 
not be inclosed to unknown correspondents. 
No advertising accepted from any agency, association or individual 
hecgine a fee for ‘‘registration,"’ or a Commission on wages of suc- 
cessful applicants for positions. 
Ad uested to acknowledge the replies received 





vertisers are req 
through this department. 


POSITIONS OPEN 


Canada 


FIRST CLASS MECHANIC, with knowledge of electrical 
machinery, wanted, competent to superintend the erecting of 
electric traveling cranes, bridge spereuns machinery, etc. 
Address A. E. Johnson, care Dominion Bridge Co., Limited, 
Montreal. 

PRODUCTION MAN wanted by an engineering company 
manufacturing medium size and detail apparatus; must be 
familiar with manufacturing operations and routing work 
through the shops. Apply, eying full details of past experi- 
ence and salary expected. P. . 3841, Am. Machinist. 


Delaware 


MACHINISTS, LATHE AND PLANER HANDS; good wages 
and steady work for the right men; our bonus system yields 
large returns for industry and intelligence. Betts Machine 
Co., Wilmington, Del. 

Illinois 


MAN FAMILIAR with the machinist supply line wanted; 
inside position; good opportunity for a wide-awake thinking 
man; state experience and salary expected. H. Channon Co., 
Chicago, Il. 

FIRST CLASS FOREMAN of department with about :!2 
presses wanted, on light sheet steel work, and a lot of drill 
presses, etc., on cast iron work; must _- 4 understand the 
use of dies, and must be up on modern shop methods and 
piece work. Reply, with full particulars, about experience, 
age, references and salary wanted to P. O. 350, Am. Machinist. 

MANAGER—An established engineering and contracting 
corporation with main offices in Pittsburgh, Penn., offers a 
solid gree future to an all-around engineer or technical 
trained business man to organize and open branch office in 
Chicago, Ill.; good salary and interest in business offered: 
$2500 cash investment and interest in business required. 
Answer “Manager,” P. O. 342, Am. Machinist. 


CHIEF INSPECTOR wanted, one experienced on automo- 
bile work. P. O. 338, Am. Machinist. 


DRAFTSMAN, experienced in designing complete line of 
sensitive drills; state age, experience and salary expected. 
296, Am. Machinist. 


. Maryland 


DRAFTSMAN, experienced in checking machinery and 
structural drawings; state experience. Address Ellicott Ma- 
chine Corporation, Baltimore, Md. 


Massachusetts 


DRAFTSMAN, a thoroughly competent, quick and neat, 
wanted for mechanical work; must come well recommended. 
Apply Standard Plunger Elevator Co., Worcester, Mass. 


FOREMAN for concern manufacturing small interchange- 
able parts in quantity, and to take charge of tool room; must 
be practical tool maker with actual experience on modern 
machinery; able to operate any machine tool, and familiar 
with rapid production under piece rate system; steady posi- 
tion to energetic man with ability to efficiently manage Bele: 





AMERICAN MACHINIST 79 


in your reply state age, nationality, experience, places and 
per ods of employment, and salary expected. “Foreman,” Box 
. Springfield, Mass. 


New England States 


DRAFTSMAN, young man with experience on _ textile 
finishing machinery preferred. P. O. 351, Am. Machinist. 


New Jersey 


AUTOMATIC SCREW MACHINE HANDS, experienced on 
Brown & Sharpe and Acme, wanted; only first class men. 


Apply Ediso Phonograph Works, Lakeside Ave. West 
Orange, N. J. 
MACHINISTS—A few high-grade machinists and tool 


makers familiar with jig, fixture and gage work, by a concern 
building special machinery; state age, where previously em- 
ployed and wages. I. O. 46, Am. Machinist. 

FACTORY SUPERINTENDENT, for electrical company 
manufacturing direct current machinery; plant near New 
York: Applicants must show several years’ successful ex- 
perience in this line. Address, giving full particulars of ex- 
erience, with references and salary expected. Motor Mfg. 

279, Am. Machinist. 
New York 

MACHINE DRAFTSMAN experienced. P. O. 354, Am. Mach. 

TOOLMAKERS—A large manufacturing plant with a new 
and uptodate tool room can use a few more first-class men; 
give Sager nee where previously employed, age and wages 
expected. P. O. 314, Am. Machinist. 

TWO OR THREE bright energetic machinists, between 
the ages of 25 and 35, capable of accurate high grade work 


on small and medium special machinery; opportunity to work 
in on die work; state full particulars. P. O. 350, Am. Mach. 


MACHINE TOOL SALESMAN, preferanle with special 
knowledge of gear cutting machines to cover eastern terri- 
tory and assist agents in the West; must have road experi- 
ence and extensive acquaintance among users of machine 
tools; state experience, references, salary. P. O. 335, Am. Ma. 


A FIRST CLASS MAN wanted to take charge of a high 
class electrical manufacturing department; must be familiar 
with small armature winding and similar work; a fine op- 
portunity for a person with executive ability to work into 
a permanent paying position with a fast growing industry. 
P. O. 343, Am. chinist. 


ENGINEER OR DRAFTSMAN with good working knowl- 
edge wanted to take charge of compilation of codéperative 
catalog of mechanical equipment; practical experience in en- 

ineering essential; permanent position in New York City. 
Jrite fully regarding experience and state salary. Address 
“Technical,” Am. Machinist. 


Ohio 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 


ELECTRICAL INSTRUMENT MAKERS, first class, for our 
experimental department. Address Employment Department, 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Penn. 


DRAFTSMEN-DESIGNERS and detailers, familiar with 
small work, such as guns, typewriters, adding machines, etc., 
state experience in detail and compensation expected. P.O. 
269, Am. Machinist. 


DRAFTSMEN, two or three, first class; experienced on 
jig and fixture work used in the manufacture of high grade 
automobile engines; state age, experience and wages ex- 
ected. Lycoming Foundry & Machine Co., Williamsport, 
enn. 


TOOL-ROOM FOREMAN wanted in town eastern Pennsyl- 
vania near Reading; must have had experience on small tools, 
such as taps and dies; tool room is an adjunct of a manufac- 
turing plant; if interested please state age, experience and 
salary usually earned; only an experienced man will be 
satisfactory. P. O. 316, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry aperenes. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention Lanston Monotype 
Machine Co., Philadelphia. 


Rhode Island 


TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
sitions at good wage rates. We have a large modern and 
uptodate tool room, equipped with new machine tools and 
facilities; finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 
Apply Taft-Peirce Mfz. Co., Woonsocket, R. I. Factory lo- 
eated short distance from Providence and Boston. 


Vermont 


DRAFTSMAN AND DESIGNER, who has had experience 
and is familiar with steel construction work in general, and 
derricks in particular; state in first communication experi- 
ence and salary expected. Reply P. O. 344, Am. Machinist. 


Wisconsin 


CHIEF ENGINEER wanted, experienced in coal handling 
machinery, general conveyor and elevator work; must be com- 
potent pa design and make profitable sales. P. O. 345, Am. 

achinist. 
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POSITIONS WANTED 


Canada 
MECHANICAL DRAFTSMAN, Swedish graduate, experi- 
enced on heavy machinery, now cmployed, desires change; 
Canada preferred. P. W. 359, Am. Machinist. 
Connecticut 


RIVET MAKER, expert, with original ideas, wishes steady 
position with reliable firm. P. W. 322, Am. Machinist. 

MECHANICAL DRAFTSMAN, experienced, tecfinical edu- 
cation, desires home work; designing, detailing, etc.; fixture, 
jig and tool designing a specialty. 9b. W. 355, Am. Machinist. 

ASSISTANT SUPERINTENDENT —Position as assistant su- 
perintendent wanted by young man; have had 13 Ba tA shop 
and office experience; particulars on request. P. . 328, Am. 
Machinist. 

Illinois 


MACHINE DESIGNER AND DRAFTSMAN with ten years 
of shop and drawing room experience, is open for an execu- 


tive position; references. P. W. 313, Am. Machinist. 
SUPERINTENDENT desires position; interchangeable 

manufacturing or sheet metal goods; best of reference and 

record; at present employed. P. W. 162, Am. Machinist. 


PURCHASING AGENT, ten years’ experience with large 
steel companies and machinery peaaetnderers, Weare wang: 
; A , Am. 


age 31; married; American, A-1 references. 
Machinist. 
CHIEF DRAFTSMAN; wide experience with successful 


firms, expert designer, also worked in machine shop; engines 
and general work; can show efficient methods and economical 
results; strictly reliable. P. W. 330, Am. Machinist. 

SUCCESSFUL SUPERINTENDENT, 37 years of age; 1% 
years in executive positions; experienced in medium and large 
special and electrical machinery, uptodate production sys- 
tems, and managing large number of people. P. W. 303, Am. 
Machinist. 

PURCHASING AGEN’, now holding good position with 
large corporation in New York City, wishes to return West; 


young, married, ten years’ experience as buyer and system- 
atizer, solicits correspondence with growing concern, Chi- 
cago or vicinity preferred, but will go anywhere in West. 
P. W. 311, Am. Machinist. 


Iowa 


SUPERINTENDENT OR GENERAL FOREMAN—A high 
grade and successful mechanic with a definite knowledge of 
the best tools, hardening processes, jigs, fixtures and shop 
routine, would accept an offer from a reliable firm, as super- 
intendent or general foreman of a medium sized shop or fore- 
man of the machine shop and tool room of a large shop. P. W. 
358, Am. Machinist. 


Massachusetts 
SALESMAN OR OFFICE MANAGER, American, age 30, at 
present assistant superintendent machine tool factory, de- 
sires position with progressive company; 10 years’ practical 
experience in machine shop, iron foundry and office:. good 
business training. P. W. 340, Am. Machinist. 


PRODUCTION ENGINEER, with five years’ shop engineer- 
ing experience and seven years general production and me- 
chanical work, wishes employment for the purpose of in- 
stalling and carrying on a system of storing, handling and 
working materials; organizing and handling help, and rate 
setting and cost accounting; thirty-five; salary $3000. 
P. W. 257, Am. Machinist. 


Michigan 


HIGH GRADE MAN, age 30 years, with seven years’ ex- 
erience in purchasing, storing and recording materials in 
arge manufacturing plants; also several years’ experience 
in cost keeping and compiling catalogs and price lists for 
sales purposes. FP. W. 358, Am. Machinist. 


Missouri 


MECHANICAL SUPERINTENDENT, now employed; ex- 
perienced in interchangeable manufacture; successful shop 
organizer and manager of men; age, 36. P. W. 319, Am. Mach. 


age 


New Jersey 


MASTER MECHANIC, 38, wants position; dies, tools, man- 
ufacturing; salary, $2000 first year. P. W. 365, Am. Machinist. 
ASSISTANT SUPERINTENDENT or general foreman look- 
ing for position; 25 years’ shop experience; age 40; best ref- 
erences. P. W. 336, Am. Machinist. m 
New York 

DESIGNER on special machinery; fouteen years’ practical 
experience; out of town preferred; A-1 references. P. W. 353, 
Am. Machinist. 

MODEL AND DIE MAKER, ‘17 years’ experience, wishes 
position where ability as designer is appreciated. P. W. 346, 
Am. Machinist. 

FOREMAN wishes position for tool or machine room or 
general manufacturing; good executive and organizer. P. W. 
349, Am. Machinist. 

AS TOOL ROOM OR MACHINE SHOP foreman: wide ex- 
perience; first class executive ability; A-1 references. P. W. 
364, Am. Machinist. 

MECHANICAL DRAFTSMAN with wide experience in de- 
signing automobiles and automatic machinery, wants posi- 
tion. P. W. 360, Am. Machinist. 

FOREMAN, successful in producing first-class work at 
satisfactory cost in American and foreign cars, wishes to 
make a change. P. W. 320, Am. Machinist. 

SUPERINTENDENT open for engagement: good executive, 
first class mechanic with long experience in the electrica 
instrument and metal goods line; best of references. P. i 
310, Am. Machinist. 
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MECHANICAL DRAFTSMAN as assistant chief or designer 
and checker, experience Corliss and gas engines and com- 
presceces, pneumatic tools, jigs and fixtures; references Al. 

. W. 329, Am. Machinist. 

MECHANICAL ENGINEER, Cornell graduate; thoroughly 
familiar with modern machine shop, pattern making, foun- 
dry and boiler shop practice; experienced designer; A-1 ref- 
erences; salary, $2000. P. W. 351, Am. Machinist. 


SUPERINTENDENT, who has had several years’ experi- 
ence making time study of economical methods, both in ma- 
chine and foundry department of a very large manufacturing 
company, desires a similar position elsewhere. P. y. 312. 
Am. Machinist. 

DESIGNING DRAFTSMAN with technical education, de- 
sires a position in New York or suburbs; long experience on 
machine tools, special and automatic machinery, independen 
and responsible position in small concern preferable. P. i 
309, Am. Machinist. 


Ohio 


TECHNICAL GRADUATE, with several years’ experience in 
design, manufacturing, installation and operation of gas and oil 
engines, wishes position with firm of consulting engineers. 
P. W. 327, Am. Machinist. 

MANAGER OR GENERAL SUPERINTENDENT, by a man 
whose experience in the organization and supervision of 
manufacturing plants in various lines has been extensive and 
successful; thoroughly familiar with modern practice in such 
departments as machine, foundry, smith, boiler, wood and 
kindred departments. P. W. 362, Am. Machinist. 


Pennsylvania 


DESIGNER—Is there any machine tool builder who tis 
willing to pay $6000 pér year for having his machines brought 
and kept not only up to date, but ahead of his competitors? 
I can do it and I do not care whether the ine consists of 
lathes, planers, shapers, drills, boring mills or other standard 
machines. I can prove to him that I have the ability and the 
ingenuity and I will not only peers and simplify, which 
means cheapen, but my ideas will be practig¢al and often pat- 
entable. P. W. 302, Am. Machinist. 


Rhode Island 


MECHANICAL SUPERINTENDENT —First class man open 
to engagement; experienced draftsman, master mechanic, en- 
gineer and superintendent; references. P. W. 361, Am. Mach. 

SUPERINTENDENT—A practical man, good executive and 
mechanical ability; thoroughly familiar with the latest and 
best shop methods; best of references; New England preferred. 
P. W. 334, Am. Machinist. 


Wisconsin 


SALES ENGINEER with broad, successful experience as 
a salesman and mechanic, desires Connections with good 
house. P. W. 274, Am. Machinist. 


MISCELLANEOUS 


Would like mechanical devices to manufacture. M. 352, 
Am. Machinist. 
Punch: press tools, jigs, fixtures, etc. 
Rochester, N. Y. 
Patents secured. 
Washington, D. C. 
Let us quote you on casting and machining small brass 


parts. M. 804, Am. Machinist. 

Machines designed, drawings made. 
Frankford Ave., Philadelphia, Penn. 

For Sale Cheap—One Knowles 
thirty days. M. 348, Am. Machinist. 

For Sale—Large four head Sellers planer, 
Address X Y Z, care Am. Machinist. 

For Sale—One new 10” Fay & Scott pattern makers’ lathe, 
never been set up, $100. M. 297, Am. Machinist. 

- Light and medium machinery or parts on contract. Send 
B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!tso machinery to build. Sipp Machine Co., 
Paterson, N. J. 

For Sale—Gas engine, 25 hp., in absolutely first class con- 
dition; also steam heating furnace; bargains. The McCrosky 
Reamer Co., Meadville, Penn. 

Partner Wanted—Competent machinist as partner in well 
equipped machine shop and foundry business; $3000 or more 
required. M. 347, Am. Machinist. 

Special machine work solicited; reasonable charges; help 
you with experimenting; large experience with special au- 
tomatic machinery; would invest in meritorious idea. N. 8. 
F. A., 258 Washington St., Brooklyn, N. Y. 

For Sale—Four International time recorders, No. 108 B, 
with two-colored ribbon, hand-operated in and out device and 
six sets card racks equipped with glass doors, all in perfect 
condition. “Time,” Box B, Springfield, Mass. 

A competent party desires to finance and manage a small 
manufacturing business, having a light weight uptodate spe- 
cial product that commands ready sale, must have good pros- 
pects for steady growth. M. 363, Am. Machinist. 


A manufacturing concern in Connecticut, having a splen- 
didly equipped pressed metal factory, wishes to obtain a good 
live article to manufacture, either on contract or royalty 
basis, or will purchase outright; only live propositions con- 
sidered. M. 339. Am. Machinist. 

For lease, small, but modern machine shop in Connecticut; 
building equipped with motor and shafting, steam-heating 
and automatic sprinkler systems; excellent labor conditions, 
location on railroad, etc.; it is ready for you to step into today 
and begin work; write for details now. M. 272, Am. Mach. 


Taylor-Schantz Co., 
Cc. L. Parker, patent attorney, 990 G St., 
Cc. W. Pitman, 3519 


keyseater broach, used 


Slightly used. 
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Workmen’s Skill vs. 


By Frep 
SYNOPSIS—An interesting survival of the older 
methods of making edge tools which maintains an envi- 
able reputation of many years standing. This, as in 
the beginning of the business, is due entirely to the skill 
of the individual workman, very little modern machin- 
ery being used in the process. Many examples of long 
service, ranging from 25 to 65 years, which show an old- 
time loyalty that can only be found when both sides play 
the game fairly. 
% 
Away back in 1832 D. R. Barton started in a small 
way to make carpenters’ chisels, planes and other edge 
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Modern Machinery 


H. CoLvin 


been adhered to, that he would find many of the best 
of them still in use and also find a number of his own 
workmen, should he, like Peter Grimm, decide to re- 
visit the scenes of his former activities. 

The present owners adhere to the practice of producing 
practically “handmade tools” inasmuch as they believe 
that such methods result in a better product. The high 
grade of steel used would not stand the high heat which 
is necessary to forge tools out with one or two blows un- 
der a heavy drop forge or power press. 

The present shop is situated down close by the river, 
below the falls, securing a head of 87 ft. for the nec- 





Fig. 1. 


tools. His shop was on Main St., Rochester, N. Y., and 
here, in the heart of the city, he built up a fair sized 
business. Things prospered with him until the great 
flood of 1865, when the Genesee River ran wild and 
played havoc with all the water powers in this section. 
This destroyed his shop and entailed such losses that 
financial assistance became necessary to carry on the 
business. 

But, during these 30 odd years he had been building 
up more than a mere money-making business, he had 
built an enviable reputation for high-class tools, and 
this attracted capital in the person of William W. Mack, 
who became a partner in 1866. D. R. Barton has long 
since passed to his reward, but his name still appears on 
all the kinds of tools he made in the early days, and no 
effort has been spared by the present makers, Mack & 
Co., to maintain the high standard set by the founder. 

So faithfully have the methods used by D. R. Barton 


ForGING BROADAXES WITH THE OLD-STYLE 


Hetve HAMMER 


essary power, and here an interesting day was spent 
in watching the methods and the men who are pro- 
ducing these tools, for the most part in the “good old 
way.” 

ForGING BroaDAXEs 


Some idea of the methods employed can be obtained 
by a careful study of Fig. 1, in which the smith is seen 
to be just finishing a broadax under a helve hammer 
of the old type, one of the completed broadaxes .being 
shown in front of the barrel in the foreground. Another 
piece is being heated in the forge at the extreme right, 
all of the forging and welding being done under the 
helve hammer shown. 

A careful study of the whole’ picture will show many 
interesting old tools, including the spring-handled cut- 
ting shear between the two men, and the pile of 
wrought-iron blank strips in the foreground, under the 
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handles of the wheelbarrow used for bringing in the 


coal. The general construction of the shop is also shown. 
The large fan, which revolves from the line shaft 


over the men’s heads, cannot be seen as it is in motion. 
Although a crude affair, it keeps the air moving and is 
of considerable assistance in hot weather. 

The method of making these broadaxes is interest- 
ing and can be followed through the various processes 
by referring to Fig. 2. The wrought-iron blanks 4A, 
are forged under the helve hammer after heating, un- 
til they assume the shape shown in B, the two thinned 
down places forming the sides of the eye. 

The ends are then bent around as shown at C, and 
are ready to be welded together. In the meantime the 


steel cutting edge has been prepared as at J), and is laid 
on the end of the forging, as shown at /, being thor- 
oughly covered with the usual welding flux, and the 
whole thing heated to a welding heat. 


A short session 


MACHINIST 


Vol. 38, No. 5 


with the helve hammer forges the blade out to the de- 
sired width, as shown in Fig. 1, and after straightening 
the blade, the ends are trimmed off in the hand shear 
and the head is ready to be notched as shown in Fig. 3. 

This notching is done on a friction wheel in the same 
way as large beams are cut in some of the structural 
steel work. The wheel is perfectly smooth, but revolves 
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Fie. 2. How tHE Broapax Is ForGep AND WELDED 





Fie. 4. A Pitre or Hatcuet Heaps 





ForGine CarvinG TooLs py Hanp 


Fie. 5. 


Fic. 6. TEMPERING AND STRAIGHTENING THE CARVING TOOLs 
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very rapidly and cuts the corner over the blade so as 
to make a good looking job. The weight of each axe is 
carefully noted, and if too heavy, a slight trimming 
reduces it to the proper weight. 

In this same view will be seen a number of shingle 
hatchets, which are also prepared on these friction wheels. 
The wheel shown at work has a perfectly plain face, but 
this is replaced by a grooved wheel, which makes the 
cross-cut on the.top of the shingle-hatchet head, as can be 
seen at A. 

After they are held in one position until the notches 
are cut sufficiently deep, they are turned at right angles 
so that, when’the notches have been cut in the opposite 
direction, a checkered appearance is secured. The notch 


which is used for nail pulling is cut in by the other 
friction wheel B. This has the edge turned to a fairly 
: 
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sharp angle and cuts the notch as shown. Incidentally, 
it is interesting to note that the man at work in this 
picture is one of the veterans, having worked in this shop 
over 25 years. 

Some idea of the number of tools of this and similar 
kinds made can be had from the batch stored in the hard- 
ening room and shown in Fig. 4. These are stacked to 
form a cross for stability, and give some idea of the large 
number turned out. 


SKILLED Hanp Forainas 


When it comes to the carving-tool proposition, we 
have one of the finest examples of manual skill as ap- 
plied to manufacturing in this day. In Fig. 5 is seen 
one of the old-school English smiths at work on carving 
tools which are entirely hand-forged except the tang. 





Fic. 9. ANotrHEeR Hetve Hamer 
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The small power hammer shown in the background is 
the only approach to machine work used in this case. 

It is hardly possible to describe the forging, as it 
needs to be seen to be fully appreciated; and to watch 
the man at work gives a very pleasing demonstration 
of the personal interest and even loving care which 
many workers of the old ‘school bestowed upon their 
product, and which is practically impossible under mod- 
ern methods of production. 

Some of the hand forgings of small carving tools 
turned out by this man are remarkable pieces of black- 
smithing skill, small narrow chisels being forged with 
a hand hammer as smooth and true as though done 
in a die. 

The next step is the tempering, and this brings us 
to another veteran, Ed. Webb, shown in Fig. 6. He is 
straightening and drawing the temper on carving tools, 
using a hard-coal fire. Projecting from the fire may 
be seen the handle of one of the “drawing irons”. This 
consists of a piece of iron of perhaps 1% in. square at 
the end, by 6 in. long and having a handle drawn out 
for convenience. ‘ 

These are heated to a dull red and placed on the anvil 
in the position shown at A, near enough to the hook 
B so that the, toel to: be straightened can be laid over 
the heated iron and. bent in any desired direction by the 
solid-jaw wrench shown at C. 

This heated iron under the tool at the bending point 
tends: tq relieve the strain of bending a hardened tool 
by warming it slightly at the bending point, and in 
this way no difficulty is experienced with breakage. The 
tools are drawn to the desired temper on the hot plate 
over the top of the hardening bench. 


HARDENING PLANER KNIVES 


Another corner of the hardening room. is shown in 
Fig. 7, the long and narrow hard-coal fire being seen 
at the left, and the large brine tank at the right, the 
shop superintendent, Arthur Smith, being shown in 
the act of dipping a long knife. While he would be 
called a veteran in most shops, he ranks among the 





Fic. 11. Wetpine PLANE [rons 
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youngsters here, having seen only 25 years of service in 
this shop. 

As can be seen by comparison’ with the barrels and 
other surrounding objects, the brine tank is a very large 
one and is about 8 ft. deep. The exact mixture is one 
of the secrets of the business, but the use of brine for 
hardening indicates that it is found desirable to have 





Fic. 10. Foreinc A DRAW-KNIFE 
the tools made very hard, and draw them to the re- 
quired temper. 

It is interesting to watch the hardening and to note 
how straight these long knives come out of the brine, 
although some straightening under a screw press is al- 
ways necessary. ‘These knives are made up of a steel 
strip welded to a wrought-iron backing as is usual in 
wood-working tools, and the difference in expansion 
between the two metals causes a knife to assume a 
dangerous looking, curve as it comes from the fire and 
before it is dipped. After seeing the knife go into 
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Fie. 15. A SToNeE ror GRINDING GOUGES 
the brine in this shape it is somewhat of a surprise to 
note its comparative straightness when removed. 


SOME OF THE OLp TOooLs 


The next two illustrations show some of the inter- 
esting old tools found in this shop, the old helve ham- 
mers being clearly shown in Figs. 8 and 9. These con- 
sist of heavy wooden beams banded at the ends and at 
various points to prevent splintering, and hanging by 
substantial trunnions near the back end. 

These trunnions are supported in bearings in the 
cast-iron housings shown, the bearings being adjustable 
and the housings held together by the tie-rod at the 
top. The back end of the beam carries a substantia! 
wrought-iron prong or bar, which projects far enough 
to be raised by the projection on the revolving wheel or 
cam behind it, shown at the back end in Fig. 9. 

The operation of the hammer is controlled by the 


Fie. 13. A LarGe Knire GRINDER 
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action of the idler A on the vertical belt. The belt runs 
free and the driving pulley does not revolve unless the 
idler forces the belt in contact with it, this being—con- 
trolled by the operator’s foot on the treadle through 
the medium of the rod and other connections shown. 

A few of the hammers have a stop for holding the 
helve in the upward position, as can be seen at B, in 


Fig. 8. This is ingeniously connected to the same 
treadle which controls the position of the idler, the 


first movement of the treadle pulling out the stop B, 
and the continued movement throwing the idler A so 
as to make sufficient belt contact with the driving pulley. 

The driving roll C, Fig. 9, is keyed to the shaft and 
carries three lifting toes, one of which is shown at the 
This particular hammer had no stop for keep- 
hand hammer 


top. 
ing the helve in its 
being used for this purpose, as shown. 

Under the hammer shown at the right of Fig. 8, will 
A piece of 


upper position, a 


be seen the method of making socket chisels. 
sheet iron is cut as at D and then rolled up into a cone as 
at FZ. In the meantime, the end of the chisel shank has 
been drawn down to the required size to fit the end of this 
cone. The two pieces are then put together, heated to 
a welding heat and the socket placed on the end of the 
rod #, which holds it in position while the dies weld 
and shape it as can be seen. 

This holding rod has a taper end to fit the socket and 
is supported on the spring holder G, which allows it 
to play up and down under the action of the hammer. 
combination of the old helve 
hammer 


In this way we have a 


much more modern use of 


dies. 
Makine Draw KNIVEs 
Another interesting process is the making of the draw 
knives, such as carpenters, coopers, and other wood 
workers use, although each has a different style partic- 
ularly suited to his own work. 





Fie. 14. A VerticaL Knire Grinper 
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The first step in the process is to draw down the end 
of a square iron bar about as shown at A, Fig. 10, then 
to cut off a piece of the right length and draw down the 
other end as at B, this containing sufficient metal for 
the whole knife, with the exception of the steel cutting 
The next step is to make an opening C on one 
This edge has 


edge. 
side for the steel edge to be set in. 
been previously prepared from a tool-steel bar, as shown 
at D, each piece of the bar being sufficient to form the 
cutting edge of the knife. 

This piece is then put into the opening already shown 
and welded in under the hammer, after which. the 
whole knife is drawn down to the required cross-section 
and the ends, or tangs, shaped down so as to fit the 
usual handle on tools of this kind. 


PLANE [IRONS 


Plane irons are prepared in a somewhat similar way, 
the steel for the cutting edge being welded on as with 
the broadax. The pieces are cut large enough to an- 
swer for two or more plane irons, and the steel piece 
laid on top together with the usual welding flux. These 
are welded by the squeeze process between the rolls shown 
in Fig. 11. Here too, is one of the veterans of the 
shop, Charles Finzer by name, whose period of service 
is in the neighborhood of 44 years. 

These pieces, heated to the proper temperature, and 
containing the steel edge and flux, are pushed in be- 
tween the rolls at the proper moment so that they can 
be placed against a cross strip, which acts as a stop, and 
as soon as the rolls bite, the piece is carried through and 
dropped down at the back, guided by the sheet iron as 
shown. A second passage, through the rolls at the 
right, finishes them so far as the welding is concerned. 

The pieces are then cut to the desired width for the 
planes in which they are to be used, and flattened under 
a drop hammer of the type shown in Fig. 12, in which 
the hammer head is lifted by the operator pulling the 
belt in contact with the pulley and then releasing it. 
The old method of sprinkling the anvil with water, so 
as to cause a young explosion when the hammer drops, 
thus removing the scale, is here used quite extensively. 
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Tue GrInpDING Room 


The grinding room contains much of interest in many 
ways, but nothing more striking than the machine shown 
in Fig. 13, which js used for grinding the sides of plain 
irons, wood-working cutter knives, and similar flat sur- 
faces. The grindstone shown has been worn down 
considerably, some of these wheels being 7 and 8 ft. 
in diameter when first put to work. One of the inter- 
esting features of the machine is the way in which the 
knives to be ground are held, or rather the way in 
which they hold themselves while the machine is at 
work. 

The table shown under the wheel travels back and 
forth slowly and has cross strips against which the 
ends of the knives are placed. In the position shown 
the strips are toward the reader, the top of the grind- 
stone running away from us, so that its action tends to 
force the work back against the cross strip while the 
pressure of the wheel holds it firmly in place. In 
this way the work table travels slowly back and forth 
under the grindstone, while the stone itself has a side 
motion, in order to equalize wear and prevent any in- 
equalities in the stone showing at any point on the 


work. 
This endwise motion of the grindstone shaft is very 
ingeniously secured by the “wobble” disk shown at A 








Fie. 18. Sizes or GRINDSTONES 





Fic. 16. MACHINE ror GrinpIne Lone KNIveEs 


Fie. 17. Sipe View, SHow1ne CHarn ADJUSTMENT 
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Fic. 19. Forcinc Hammer Heaps 
and giving perhaps a three-inch movement to the grind- 
stone shaft. The edge of the wheel runs in a groove 
shown at the end of the shaft, and as this revolves 
slowly by the friction of the shaft itself, it moves the 
shaft back and forth by the amount the disk is out 
of the vertical. The handwheel shown in front of it 
adjusts the grindstone vertically in its housing. The 
foreman of the grinding room, Tom Carll, is another 
of the veterans, having been with this company nearly 
45 years and may be seen in this illustration. 

Another interesting old machine is shown in 
14. It is also used for grinding flat surfaces on some 
of the many types of knives made by this company. The 
knife to be ground is held on the other side of the 
support A, this being moved up and down by the cross- 
rail and connecting rods B, driven by the slotted crank 
C above. This allows the amount of vertical movement 
to be varied at will. This machine also uses a very 
large grindstone, a portion of this being shown at D, 
the remainder being almost entirely boarded in, as can 
be seen at Z. 

Here again the idler is used for controlling the motion 
of the grinding wheel. As can be seen, there is a sort 
of jib crane arrangement F,, built out from the idler, 


Fig. 





Fie. 21. Tocete Hanp Sears 


Fic. 20. Two OLp CuTtine SHEARS 

and from this a substantial weight forces the idler to 
do its duty, a prop @ being used to hold the crane end 
of the idler out of when desired. The 


frame of this machine is built up of I-beams, as will be 


commission 


noted. 

In this same connection it is interesting to note in 
Fig. 15 one of the formed grindstones used for grind- 
ing out gouges of various sizes. 

A portion of the iron frame, or loop, A 
the grinder as a seat, although he does not bear his 
full weight upon it. With the top of the wheel running 
from. him, he raises the framework until the gouge 
can be placed over the correct form and under the 
crossbar B, which is seen on top of the wheel. He then 
bears down on the handle so as to give the gouge sufli- 


is used by 





Fic. 22. Power Crosscut Saw 
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Fic. 23. OLD MACHINE FoR CUTTING THE “GAB” IN A 


PLANE Bopy 


cient pressure on the stone, which is a decided aid in 
grinding out the inequalities. 


GRINDING Lona KNIVES 


Two other views, Figs. 16 and 17, show the type of 
machine used for grinding the long knives hardened 
in the large tank of brine. This is a face grinder, the 
knife being fed past the wheel by the pinion on the 
vertical shaft working in the rack on the outside of the 
table. The reversal of the table is controlled by the 
weighted lever shown, acting on a friction at the top 
of the vertical shaft. 

The side view of the machine shows the construction 
of the mechanism for guiding the knife past the wheel 
and also the way in which it is held in position against 
the wheel by means of the chain shown. A handwheel 
having a threaded hub is on the outside of the support- 
ing frame and allows it to be adjusted against the 
grinding wheel with any degree of nicety which-may be 
required. 

Some idea of the sizes of grindstones used and the 
way In which they are worn down to small diameters 
can be had from Fig. 18, taken just outside the grind- 
ing-shop door. These stones are of varoius dimensions 
and grades to meet the requirements of the different 


tools. 


SOME OF THE INTERESTING TOOLS 


The same veteran seen at work welding the steel cut- 
ting edge on plain knives can be seen in Fig. 19 run- 
ning the large Bliss punch press on which various ham- 


mer heads are shaped up. A few of the varieties of 
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CUTTING THE WEDGE AND OPENING FOR 
[RON 


Fig. 24. 


heads made can be seen along the ledge on the press in 
front of the knives, the machine itself being too well 
known to require any description. 

Down the shop a little way are two interesting cut- 
ting-off machines, as seen in Fig. 20. They require 
little description, as the illustrations show their mech- 
anism clearly. The one at the left is a geared machine 
of the old type, while the one at the right is operated 
by a cam acting against the back end of the shearing 
beam. The resemblance of this beam to a porpoise is 
sufficiently marked to give it that nickname in the shop. 

One of the smaller cutting-off machines used by each 
blacksmith in trimming up his work is shown in Fig. 21. 











Fie. 25. SQUARING THE ENDs OF THE Bopy 
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These machines are mounted on a substantial beam and 
are usually supported by four short legs. The toggle 
arrangement is clearly shown, one of the peculiarities 
being the presence of the head of a sledge on the end 
of the handle in almost every case. This was presumably 
for the purpose of receiving a hammer blow should it be 
necessary to use more than hand power in turning out 
the work. 


MAKING THE PLANE Bopy 


The coming of the iron-body plane has to a large ex- 
tent taken the place of the old wooden body, and it is 
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Fie. 26. Toots ror FINISHING PLANE Bopy 








Fie. 27. Two 


also true that a large amount of the work which was 
formerly done by the carpenter with the hand plane is 
now a mill product and comes to him in the shape of a 
finished door or window. 

Some idea of the decline in this line can be had when 
we note that between 30 and 40 men were formerly em- 
ployed on this werk alone, while at the present time only 
a few of the veterans are necessary in this department. 

One of the first operations is the sawing up of the 
timber for this plane body. The power saw 
shown in Fig. 22 shows how some of the larger work 
is handled. This is used principally for sawing up the 


crosscut 
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crotches of trees which have not been properly cut be- 
fore reaching the shop, and which it is almost impos- 
sible to handle on any machine of the circular-saw type. 
While it will readily be understood that the wood shown 
in position is not of the kind for which this is intended, 
it gives an idea of the saw’s operation. 

After the blocks are cut up into the proper length for 
the plane body and sawed into approximately the size 


and shape of the finished body, they go to the inter 
esting old machines shown in Figs. 23 and 24. These 


machines have been in use for over 30 years and perform 
the rather difficult task of successfully cutting the “gab” 
in the plane body to receive the iron. 

The body is clamped in the proper position as at A. be- 
ing drawn down into position by the handle B, while 


the chisels, under contro! of the walking beam and 
connecting rods above, move back and forth in their 


guides, making alternate strokes and cutting out the 
desired opening very quickly and accurately. The plane 
body is moved upward toward the knives as the work 
proceeds by means of the large handwheel C, in front. 
This controls the large wedge ), under the table, which 
holds the plane body and forces it up so as to be cut to 
the proper depth as the handwheel is turned to the 
right by the operator. 

The next machine, Fig. 24, cuts the side openings 
for the wedge, by the knife A, being driven up and down 
by means of the crank and connecting rod above. The 


plane body is firmly clamped by means of the crank B, 
and the gear wheels shown, these controlling screws op- 





65 YEARS ON THE JOB 


erating the side binding clamp. The position of the 
plane body with relation to the knife is controlled by 
the foot treadle C, 

After this is done the plane body 
so that the bottom slot, through which the plane iron 
projects to the work, is cut by a small milling cutter 
driven by the shaft shown at D. This is 
moved vertically by the handle #, and the opening com 
pleted ready to receive the plane knife, except for such 


and moved up to the desired position. 
is moved downward 


horizontal! 


hand-finishing as may be necessary to give the desired 


smoothness. The change of angle is controlled by the 


handle F. 
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The ends of the plane bodies are squared up by the 
milling or planing cutter shown in Fig. 25. This is 
simply a large cast-iron disk having two knives A, which 
squares the ends accurately and quickly as the body is 
held at B and fed against the knives. 

The finishing is done by what may be called special 
coarse-tooth files, or hand broaches, as shown in Fig. 26. 
The plane body shown is somewhat peculiar in design, 
the side opening being worked out by the conical shaped 
cutter, but the other tools are the same as used in fin- 
ishing nearly all styles of plane bodies. 

Perhaps the most interesting picture of the group is 
that in Fig. 27, which shows the department in which 
this finishing is done. But far more interesting than 
the department itself is the personal interest in the men 
of this department. At the right is Adolph Ensman, 
who, though he has been employed here 43 years, is a 
mere novice when compared with James Scott, shown 
at the left, who is now working in his 66th year, which 
has been continuous service except for the four years he 
was in the army during the Civil War. 

I do not know of another shop in which there are so 
many shining examples of long and faithful service ‘as 
here. This, of course, reflects on the management, 
who must have accorded the men excellent treatment 
to have induced such loyalty. Acknowledgment is made 
to Mr. Mack and all of the men either mentioned or 
shown, for their codperation in securing these illus- 
trations. ! 
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Machine Tools and Lubrication 
By F. P. Terry 


When sending out new machine tools, the makers make 
a strong point of lubrication. We are told how they 
maintain a close inspection of the necessary limits for 
all moving parts, such as bearings and the like, and, if 
we follow the instructions given, no trouble will be ex- 
perienced by the shopmen when the machines are 
started up. 

On the other hand, most shopmen at some time or 
other have a warm time of it. Notwithstanding that all 
the necessary instructions are before him, and without 
laying a charge upon any particular firm or machine, 
one can be excused for the opinion “that in many cases 
these close limits might be extended to our mutual ad- 
vantage.” 

“Make sure you have a smooth shaft and then bed 
down your bushes, but do it with a rough file,” was a 
piece of advice I got from an old millwright whén I was 
a youngster, and he also added that “the man who in- 
vented scrapers invented hot bearings.” 

Some of the older readers may see some good in these 
arguments, but they cannot pass as up to date. Surely 
there is some kind of fit between the old millwright’s and 
those of “the machine that is sent so finely adjusted” that 
a slight warming up of certain journals may occur. But 
we are not to be alarmed ; “it will pass off in two or three 
days.” 

Quite recently I had a case of this sort. A new ma- 
chine was put in which I had “lauded to the skies” to 
my employers, as I knew its value. It was a pet of 
mine, and I gave it my whole-hearted attention, but de- 
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spite all this the “innards” would warm up, and bang 
would go the fuses. 

I don’t suppose that I could convince this particular 
firm that its limits are wrong; but it would take a lot of 
hard swearing on its part to convince me that its ma- 
chine is any the worse for my attentions.. 

Some time ago, I had a somewhat different experience. 
The maker’s instructor was starting up a new machine, 
and I gave him to understand that I should appreciate it 
if he gave the operator as thorough an understanding of 
that geared head and its oiling arrangements as he would 
of the maximum output, for the first hour or two. This 
was very carefully done, but the machine was not running 
long before an unearthly screech startled the whole shop. 

“T am always telling our people about this geared 
head,” said the instructor. “They have their limits 
fixed, and run every machine at full speed for a three- 
hour test before leaving the shop. Because it runs in an 
oil bath, they look upon me as a sort of idiot when I sug- 
gest a little more space in the journals.” 

I admired this instructor. While loyal in a very high 
degree to his firm as far as the capabilities of its product 
were concerned, he would not blind over their prejudices, 
and by mutual arrangement we changed the limits of that 
geared head. Since that time I have added more of this 
firm’s machines without the slightest trouble. When 
mentioning the above incident, I was told by a prominent 
member of this firm “that my case was one unto itself.” 
They “had never heard of it.” 

It is a debatable point whether the elaborate instruc- 
tions for oiling have come about with the advent of the 
geared head and high running shafts alone. An experi- 
ence of my own in this direction, although somewhat 
against me may be told. 

Some three years ago we added a large boring mill to 
our equipment. On its arrival at the shop I saw that the 
base which carried the motor and a good deal of gearing, 
was arranged to bolt to the main base and about 1 ft. 
below the floor level. I also realized that this base would 
have to be drawn away before any of the shafts could be 
removed. While the foundation plans of the makers 
allowed for this base being grouted up, I considered it a 
very unsatisfactory arrangement. My experience told 
me a little prevention may save a good deal in the cure. 
I had a floor plate cast to go under this base. 

The makers’ erector and operator arrived early one 
morning in the mood usually engendered by a night in 
a saloon, and although his sea legs were strongly in 
evidence, he soon came across my additional part to the 
machine. Explanations were useless. It was the “most 
idiotic waste of money” he had ever heard of. The idea 
was “absurd.” His firm did not make “shafts to fire up 
in the bearings,” and to prove his words he produced 
a set of feelers.” “If you can’t put that in every journal 
I’ll take the machine (some 30 odd tons) home with me 
now.” Finally he finished up the remark: “Well, look 
here, mister, I’ll be reasonable with you. I'll say nothing 
about you, and you'll say nothing about me,” a compact 
I have faithfully kept. 

So far my floor plate has been useless, and I am now 
convinced that this firm does not make shafts to fire in 
their journals; but until all machine tools are made in 
this way we shopmen must make provision against a 
warm time occasionally. 
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Practice of Union Switch & Signal. Co. 


EprrorrAL CORRESPONDENCE 


SYNOPSIS—The work of making the interlocking sig- 
nal system that protects us in railroad travel is more 
extensive and refined than many of us imagine. Some of 
the special machines and a few of the special small tools 
used for this purpose are shown. The operations include 
drilling splice bars, turning and milling segments, mill- 
ing semaphore shafts, assembling signal posts and shap- 
ing fiber insulation. 


2 
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At Swissvale, Penn., not far from Pittsburgh, is 
the large and growing plant of the Union Switch & 
Signal Co. This comprises some 40,000 sq.ft. of 
office-floor area and about 600,000 sq.ft. of shop-floor 
area. The product is signal systems for railway use. 


a 


Fig. 1. 


We are all familiar with the semaphores, signal bridges 
and towers that can be seen as one enters any of our 
great railway terminals in a train. But all these things 


give us no idea of the large amount of complex, highly 
organized machinery which controls and safeguards the 
operation of the signals and switches that govern the 
movements of the train in which we ride in safety. This 
article takes up a few of the special machine tools and 
some of the fixtures and small tools used in making parts 
for such railway signals. 


DRILLING THE SPLice Bars 


The leading illustration, Fig. 1, and the one that 
follows, Fig. 2, show a six-spindle drilling machine es- 
pecially designed and fitted to drill splice bars for in- 
sulated rail joints. This is driven by a 50-hp. motor 
through the large three-step cones shown at the left in 
Fig. 1. The set-up illustrated is for drilling bars having 
six holes, one of which, finished, is shown near the left 
end of the machine table. Upon this table are six duplex 
jigs, each holding two bars. The drills pass through guide 
bushings at the back. Each one of these is in a holder 


which is adjustable lengthwise of the machine, in keeping 
with a similar adjustment of the spindles. 
The setting of the table to register for the various 





SPECIAL SpLIcE-BAR. DRILLING MACHINE 


holes is accomplished by power, using the stops shown 
at A, Fig. 2, for the lengthwise spacing of the holes, 
and the stop shown at B, Fig. 1, for the setting to reg- 
ister from one bar to its mate in the same jig. The in- 
dexing plunger for the spacing of the holes is indicated 
by C, Fig. 2, and is under the control of a foot treadle. 
In indexing from one hole to the next, this plunger is 
withdrawn, the power feed of the table is thrown in by 
means of one of the handles D, and the table is moved 
to the second position when the plunger enters the proper 
notch. The second handle, shown at D, is for the long- 
itudinal motion of the table, which is also moved by 
power to step it from one bar to its mate. 
The holes drilled are 1,4; im. in 


diameter, two 


Fig: & Spiice-bak MacuINeE In UsE 
inches deep, through frog iron. One drill used on this 
work has a record of 1120 holes without grinding. The 
kind of chips produced is well shown in the illustra- 
tions and the drilling is done with a copious supply of 
lubrication. The jigs are so made that after one set of 
bars has been drilled, say those on the right sides of 
the jigs, they can be removed while the other set is 
being drilled. 


TURNING AND MILLING SEGMENTS 

A large number of cast-iron segments are used. These 
are shown in the pile in the foreground of Fig. 4. In 
machining these after they are spotted on a grinder, 
they are taken to the gap lathe shown in Fig. 3. This 
is especially equipped for this job by having the large 
faceplate with clamping devices for five segments, and 
a bracket clamped to the carriage serving as a tool block. 

Each end of this block carries a tool holder, one being 
used for the roughing cut and the other for the finish- 
ing. An improvised support for the front end of this 
overhanging tool block is plainly shown. A bar extend- 
ing downward carries on its lower end a rail which is 
arranged to travel along the face of a flat bar fastened 
to the floor. The operation of the device is plainly shown. 
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Fic. 3. SEGMENT-TURNING DEVICE Fig. 4. Set-up ror MILLING SEGMENTS 
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The milling of the spots on these same segments is 
shown in Fig. 4. These surfaces are indicated at £, 
Four rows of castings are ganged in a special shoe and 
milled by four pairs of straddle cutters on an Ingersoll 
miller. 


Mituinc SEMAPHORE SHAFTS 


An interesting operation of gang mulling on sema- 
phore shafts is shown in Figs. 5 and 6. In the first, 
the fixture is closed and the cut on a double string is 
nearly finished. Thirty-two pieces are in the fixture, 
set in two strings of 16 each. The milling consists of 
straddling the ends of the shaft in two operations to 
produce a tapering end having a square section. This 
work is also done on an Ingersoll! miller. 

This fixture is shown open in Fig. 6, together with 
the way in which the shafts are inserted and held. These 
pieces are first turned from square, cold-rolled stock, 
and when placed inthe fixture register by these square 
sections, a string of:-16 filling each one of the pockets. 
The cover of the fixture is partially shown at F. This 








Fre. 9 


is held in place by a series of tap bolts, one in each 
end of the fixture body and two in the central rib. Twin 
setscrews clamp each string of shafts lengthwise on the 
fixture, and in addition an individual setscrew, shown 
at G, Fig. 5, firmly holds each piece. 

It is evident that this fixture is easily opened, expos- 
ing all of the working surfaces for cleaning and the 
removal of chips, is easily reassembled, and provides 
means for holding each piece individually, as well as 
for clamping them together in strings. 


Two OTHER MILLING OPERATIONS 


A special miller with double-end drive for the 
cutter arbor is shown in Fig. 7. This consists of a plate 
base carrying a pedestal at the left with a two-step cone. 
At the right of the base is a fixed bed, carrying an 
adjustable head likewise provided with a two-step cone. 
Between the pedestal and frame is a vertically sliding 
knee carrying the table. The pedestal at the left and 
the head at the right are connected by an overhanging 
frame, which clamps into each as shown. The cutter 
arbor enters both spindles and is driven by each. 

This machine is used for milling the locking bar 


brackets for interlocking machines. These parts are 
made in large numbers and are delicate castings. 
Further, they are made in a variety of lengths, 


the one shown having only four slots, while others are 
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long enough to nearly fill the length of the miller table. 
For these latter, the arbor is ganged for its entire 
length with cutters. This is a good example of a very 
special machine tool adapted for a single series of sim- 
ilar pieces, 

Another interesting milling operation is shown on the 
open-side miller illustrated in Fig. 8. The piece milled 
is the base for an electric signal, and two sets of sur- 
faces are being machined. The first is finished by the 
cutter H, and the second in the positions indicated by /, 
is machined by a secondary spindle (not shown) and 
driven by the gear J. 

The photograph from which this illustration was made 
was taken from a position which hid this small spindle 
behind the large one in front. As shown, these pieces 
are ganged in position on a special table fitted to the 
miller table, are located by fixed stops and held in po- 
sition by removable straps. 


ASSEMBLING SIGNAL Posts 


We are all familiar with the round steel signal posts 











Fig. 10 


along railroad tracks, and have probably noticed that 
these are built up of a series of sections of varying di- 
ameters. These sections are pieces of standard wrought- 
iron pipe and are assembled in the large hydraulic press 
shown in Figs. 9 and 10. 

This machine is so long as to make it impracticable 
to obtain a single picture of its entire length. For this 
reason the base end is shown in Fig. 9, and the head or 
ram end in Fig. 10. As shown in Fig. 9 a signal post is 
being assembled with a finished joint about midway. 
Near the left of Fig. 10 a joint is ready for assembling. 

This operation consists, first, in pressing a cast-irén 
bushing, of the style shown at A in Fig. 10, into the 
end of the larger section of pipe which is to form the 
joint. A lead gasket is inserted under the collar of these 
bushings to make a moisture-tight joint where the bush- 
ing has been pushed into place. After this has been done 
the smaller section of pipe is then forced into the bush- 
ing and the joint is finished. 

In a similar manner the flanged base of the posts is 
pressed on; a pile of these can be seen against the wall 
in Fig. 9. Similarly, the large casting, carrying the sig- 
nal arms, is also forced into place, a pile of these being 
shown against the wall in Fig. 10. 

The pressure used in assembling each joint is some 
40 or 50 tons. The lubricant is red lead. The post 
shown in the asembling operation in Figs. 9 and 10 
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has the larger section of 6-in. pipe, the middle, of 5-in., 
and the smaller, 4-in. 

The hydraulic press is provided with its own motor- 
driven pump to furnish water under pressure. ‘This is 
at the extreme right in Fig. 10. The ram is counter- 
weighted to return it to its normal position, the chain and 
overhead sheaves being indicated at L. The side bars 
of the press are made of 5xl-in. flat steel, arranged 
with a series of wheels so that the straining heads can 
be fastened in any position desired. 

INSULATION 


FORMING FIBER 


In arranging the automatic block signals, a great deal 


of insulation is necessary for the track circuits. This is 
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orderly. This is in no place better illustrated than -in 
the hardening room shown in Fig. 12. This is a reg- 
ular condition, and not one created for the purpose of 
taking a photograph. 

This room is located in a corner beneath a gallery. 
Thus it is somewhat dark, and better suited for the pur- 
pose of judging heats. Each furnace is provided with 
an indicating pyrometer, and in addition the room 
has an optical pyrometer which can be used as a check. 
At one side is a mercury bath used for hardening some 
of the delicate parts of the signal instruments, which 
must be as hard as they can be made to minimize wear. 

In front of the second furnace, at the left of the il- 
lustration, can be seen a pack box with its cover re- 








Fic. 11. FiBerR-INSULATION PREsS 


Fie. 12. -THe HarpeEnrna Room 








Fic. 13. Sort-METAL Moups ror Various METALS 
shaped into a variety of forms, one being shown at M, in 
Mig. 11. This is a piece of fiber board bent to a shape to 
fit between the splice bar and the mating surfaces of the 
rails. 

The machine illustrated is of a type used by bag man- 
ufacturers in forming parts of hand bags, suit cases 
and trunks. The molds are of cast iron, arranged with 
a series of gas jets to heat them. The fiber is steamed 
and slipped into the die or mold. Pressure is applied 
and held until the heat has dried but not scorched or 
blistered the fiber. It is then removed, and will keep 
its shape. 


Tue Harpentnac PLANT AND SrocKroom 


Even a superficial glance at the preceding illustra- 
tions must show that they were taken in a plant which 
is kept unusually clean. This cleanness is one of the 
attractive features to a visitor. The interior of the build- 
ing, and the machines themselves, are kept clean and 


A Part or THE RovuGH-stock Room 


Fie. 14. 


moved. This has two interesting details of construction, 
one is the side ribs, which help to keep the box in shape, 
and the other thé center cross-member tying the sides 
together. This construction away with much of 
the troublesome warping so common in the ordinary 


does 


open carbonizing box. 

In addition to the regular work of hardening and tem- 
pering, this department turns out a large number of 
soft metal castings, a few being shown on the bench 
in Fig. 13. These are all cast in metal molds, and range 
from lead and babbitt to aluminum. The rings shown 
at N are glass retaining rings for the semaphore arms. 
These are made of aluminum, as all the parts of these 
signals must be as light as possible, so that the sureness 
of operation will be maintained. 

A group of smaller pieces is shown at O, and behind 
this group is the cast-iron mold, with a handle project- 
ing toward the right, carrying an arbor which cores a 
hole in the finished casting. The next die toward the 











January 30, 1913 AMERICAN 
right, is for a small crankshaft, and above it are two 
other molds, the one at the right again being for a lead 
packing ring. 

The final illustration, Fig. 14, shows a portion of the 
steel racks in the storeroom. The section illustrated is 
used for storage of bar steel, pipe and tubes. 

Here is a point that is of interest and value. Each 
year has a stock color assigned to it, and the ends of all 
stock received during that year must be painted with 
that color. For instance, the color for the present year 
may be blue, that for the year past, yellow, and for the 
year before that, white. In fact, some three or four col- 
ors are shown on the ends of the stock photographed in 
Fig. 14. 

This is to show old stock in the rack by means that 
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are striking even at a casual glance. Thus if the works 
manager or superintendent sees a quantity of stock in the 
rack bearing the color of the year before or the year 
before that, he at once asks why that stock was ordered 
and why it has not been used. A number of reasons 
may arise for not using a particular lot of stock, as 
change in parts or the cancellation of an order, or an 
improvement in the method of manufacturing. 

But if a lot of stock is known to have been in store 
for a long period, its possible use can be investigated 
and it can either be sold for what it will bring or used 
for some other purpose. This insures that capital will 
not be tied up in inactive stock, a most important point 
change in parts or the cancellation of a norder, or an 
in the real economy of maintaining an adequate storeroom. 
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The Design of Hydraulic Intensifiers 


By A. Lewts JENKINS* 


SYNOPSIS—An analysis of plain, steam and steam-hy- 
draulic intensifiers, both as to their design and most ad- 
vantageous uses. Formulas to be used when designing 
are presented. 
33 

Hydrostatic machines used for pressing, forming, rivet- 
ing and similar operations are required to produce a 
greater force near the end of the stroke than is neces- 


sary at the beginning. In many cases the maximum 
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PLAIN STEAM TANDEM 


HypravLio HyYpRrAULIC CYLINDER 


inch, is equivalent to that required to raise an equal 

weight through a distance of 2.31P ft. Hence, the energy 

in a given weight of water by virtue of its hydrostatic 

pressure is 2.31PW foot-pounds; and a machine using 
2.31 PW 


————— horse- 
33,000 


W pounds of water per minute requires 
power. 

The power delivered is directly proportional to the 
weight or volume of water used, regardless of the useful 
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HYDRAULIC 


Varrous Types Or INTENSIFIERS 


pressure is required for only a small part of the stroke 
and it is desirable from the point of economy to use some 
means of applying a variable force to the ram or piston. 
This may be accomplished by using a multiple ram as is 
sometimes used on crane jiggers; by having two supply 
systems of different pressures, and by using an intensifier. 

The energy required to change the hydrostatic pressure 
of a given weight of water W, at P, pounds per square 





*Associate Professor of Mechanical Engineering, Univer- 
sity of Cincinnati. 


resistance overcome by the machine. A 1000-ton hy- 
draulic press (neglecting the compressibility of water) 
requires the same amount of water and draws the same 
amount of energy from the system to force the ram up 
with no load on the platen as it does to lift 1000 tons 
through the same travel. When a high pressure is re- 
quired for only a small percentage of the stroke it is often 
advisable to place an intensifier in the system to supply 
the high-pressure water. 

Although the hydrostatic principle involved was known 
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to Pascal in 1664, it was first applied to an intensifier as 
such by Mr. Ashcraft, who took out a patent in 1869. 

The intensifier in a hydraulic system is analogous to 
the step-up transformer in an electric circuit. It in- 
creases the pressure at the expense of the rate of flow. 
There are in general two types of hydraulic intensifiers, 
namely, the plain and the Bellhouse, and each type may 
be modified to give different or variable pressures. 

PLAIN INTENSIFIERS 

A plain intensifier is shown in Fig. 1. The low-pres- 
sure water enters the cylinder A at £, acts on the ram 
C attached to the ram D in the high-pressure cylinder B. 
The opening F in the cylinder B connects it with the 
press, and the opening G@ connects with a water tank 
or other supply, the water being prevented from flow- 
ing back to the tank by a check valve in the pipe con- 
necting with G. In many systems the cylinder B is 
filled by the exhaust from the press cylinder. The cyl- 
inders A and B are provided with glands and packing and 
are connected by the strain rods H. 

The relation between the high and low pressure 
(neglecting friction of packing) may be expressed by the 
formula 





‘py 4 
P= CP’ — W 
D 
where 

P == High pressure in pounds per square inch; 
P’ = Low pressure in pounds per square inch ; 
( = Area of ram C in square inches ; 
D = Area of ram PD in square inches: 
W = Weight of the rams in pounds. 


In case the intensifier should be inverted, the high- 
pressure cylinder B being at the bottom, the high pressure 
would equal 

P =— D 

The plain cylinder intensifier, Fig. 2, is similar to that 
shown in Fig. 1; the only essential difference being in the 
low-pressure cylinder, which is designed for steam in- 
stead of water. The cylinder A is fitted with an ordinary 
steam piston B to which is attached a ram C working in 
the high-pressure cylinder D. The parts designated by 
the letters #, F and G perform the same operations as in 
Fig. 1. The opening // admits the upper end of the 
steam cylinder to atmospheric pressure, which prevents 
the compression of air or the formation of a vacuum 
above the steam piston. 

The double-tandem intensifier, Fig. 3, was designed to 
give two high pressures. There are three rams A, B and 
C', B telescoping C. The low pressure acts on the ram A. 
The highest presure is obtained in the cylinder D by fast- 
ening the ram B at the top of its stroke by engaging the 
lugs EF in the grooves F’; in which case C is the effective 
high-pressure ram. By allowing the ram B to run down 
and strike A all three rams A, B and C move together, 
B becoming the effective high-pressure ram. 

STEAM-HYDRAULIC INTENSIFIER 

A double-cylinder steam-hydraulic intensifier is shown, 
Fig. 4, both steam cylinders A and B being the same size. 
The pistons C and D are attached to the rams F and F 
working in the high-pressure cylinders G and H. The 
combined displacement of the rams £ and F is equal to 
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that required for the full stroke of the press ram; al- 
lowance being made for leakage. The pipe J is for live 
steam and J for the exhaust. 

Steam is admitted into the cylinder A through the 
valve K and causes F to displace the water in G and force 
it through the valve LZ into the press eylinder, causing 
the press ram to travel over the greater part of its stroke. 
The valve Z is then closed and steam admitted to the 
cylinder B which causes the ram F to force water out of 
H and finish the stroke of the press at a higher pressure. 

To exhaust the press cylinder the steam valves K and 
M are closed, the exhaust valves N and O and the valve 
L are opened and the press ram descending by its own 
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Fic. 8. DupPLEX oR 
ConTINUOUS INTENSIFIER 


Fic. 7. VARIABLE 
PRESSURE [NTENSIFIER 


upper end of the cylinder B is provided with a steam 
pipe P for admitting steam behind the piston B to force 
it down when the hydrostatic pressure in F is not suffi- 
cient. The by-pass Q is to prevent the piston D from 
striking the cylinder head in case the valve M should be 
opened when there was no load on the press. 

A Bellhouse intensifier is shown, Fig. 5. This uses the 
inside of the large ram for the high-pressure cylinder. 
The high-pressure ram A is fixed and is telescoped by the 
low-pressure ram. Water enters the low-pressure cy]l- 
inder B at C and raises D; the ram A displacing the wa- 
ter in D which is forced up through A and out at FZ. The 
ratio of the high and low pressures is inversely pro- 
portional to the areas corresponding to the outside diam- 
eters of the rams A and D. The inside diameters of A 
and D have no effect on the ratio of pressures or amount 
of water discharged. The intensifier shown in Fig. 6 is 
an inverted form of Fig. 5. 

A variable pressure intensifier that will give three dif- 
ferent pressures is shown in Fig. 7. This intensifier is 
the same as the one shown in Fig. 5 provided with the 
two extra rams A and B which telescope the low-pressure 
ram C. The sleeves D on the strain rods F are provided 
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with the lugs F and G. By turning the sleeves by means 
of the handles H these lugs may be put in position to lock 
the ram A or both A and B. When both are locked the 
ratio of the high to the low pressure is equal to the ratio 
of the areas corresponding to the outside diameters of C 
and J; locking A makes the ratio equal to the area of B 
and J, and when none is locked the ratio of the pressures 
is equal to the ratio of the areas of A to /. 

The load carried by each of the two strain rods on this 

yp 

intensifier is always equal to—;-, where P is the pressure 
per square inch in the cylinder J, and E is the area cor- 
responding to the outside diameter of the ram A. 


ConTINUOUS INTENSIFIERS 
The duplex intensifier, Fig. 8, consists of two machines 


similar to the one shown in Fig. 5, provided with an hy- 
draulically operated device which automatically reverses 
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Fig. 9. Hypraviic INTENSIFIER AND BALANCE 
the rams at the ends of their strokes, which virtually 
makes it a water-operated pumping engine. The low- 
pressure cylinders, A and B are fitted with low-pressure 
rams C and D and V’ and V. The high-pressure rams 
E and F are hollow and fixed at the top. The inlet 
and exhaust ports of the valve are G and H, respectively. 
The valve controls the flow of water to and from the 
cylinders A and B, The water entering the cylinder B 
causes the ram PD to rise until it strikes the lever /, mov- 
ing it to the position shown. This lever operates a small 


valve at its fulerum and allows the low-pressure water to 
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flow from B through the pipes J and X into the cylinder 
L. The pressure in L compresses the coiled spring and 
lowers the valve rod M, causing the valve to close B to G, 
and opens it to the exhaust H. At the same time it ad- 
mits water to the cylinder A. 

When the ram C strikes /, causing it to rotate, the 
valve at its fulcrum opens the cylinder L to the exhaust 
N, and allows the spring to raise the valve, and admit 
water to the cylinder B. Water is admitted to the low- 
pressure ends through the pipes O and P and the check 
valves Q and PF and is discharged through the check 
valves S and 7 and the pipe U. One of the tie rods that 
hold the intensifiers together at the top is shown at V’. 


INTENSIFIER AND BALANCE 


An intensifier used in connection with a hydraulic ele- 
vator is shown, Fig. 9. The hollow ram A telescopes the 
fixed ram B. The ram A is attached to the adjustable 
weights C. The inside of the ram A communicates with 
the elevator cylinder through the hollow ram B and the 
pipe D, and the displacement of the ram B in A is equal 
to the displacement of the elevator ram F in its cylinder. 
The iow-pressure water enters the cylinder F at @ 
and acting upon the ram A, forces it down and 
the elevator ram £. 

The weights ( are used to counterbalance a part of 
the elevator ram and cage. When the rams A and B are 
properly proportioned the elevator will raise the desired 
load and will also have the same lifting effort at all posi- 
tions of the stroke. To overcome the effect of the va- 
riable water pressure on the end of the elevator ram due 
to the difference in level, it is necessary to make 


y =f + r 


where y = ratio of area of B to area of EF, and r = ratio 


raises 


of area of A to area of E. 
When the top of A and the bottom of Z are on the 
same level //// it is easily seen that 


pA =W+p'B 


and 
pyX =P 
where 
p = Pressure per square inch of water in C at the 
level HH ; 
p’ = Pressure per square inch of water in A at the 
level HH ; 
W = Total weight of C, the ram A, and contained 


water ; 

A = Area of the ram A in square inches; 
B = Area of the ram B in square inches; 
X = Area of the ram £ in square inches; 
P = Load lifted by elevator. 
Eliminating p’ in these equations 

P pA—W 

eae pee 


or 


_ BP—WX 
p= 4X 


The run of £ is J and the run of A is J,, and since 
the displacements of B and E are equal, 


EJ = BJ, 
and 

ae Ze 

Oe ten 
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ForRMULAS FOR DESIGN 


The functions of the various parts of an intensifier are 
practically the same as the corresponding parts of a hy- 
draulic press, and for formulas for design the reader is 
referred to the following articles in the AMERICAN Ma- 
CHINIST dealing with the design of the hydraulic 
press - 

“Design of Hydraulic Press Cylinders,” Vol. 33, Part 
1, p. 578. 
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Vol. 38, No. 5 


“Strain Rods for Hydraulic Presses,” Vol. 33, Part 


2, p. 1197. 


“Design of Hydraulic Press Platens,” Vol. 35, Part 
1, p. 561. 
“Design of Hydraulic Press Beams,” Vol. 34, Part 


1, p. 878. 

“Design of Hydraulic Press Rams,” Vol. 
p. 1065. 

“Packings for Hydraulic 
p. 553. 


33, Part 2, 
Presses,” Vol. 33, Part 2, 
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Methods in a Salt Lake City Plant 


By F. 


SYNOPSIS—Some operations in machining irrigation 
gates, finishing large spur gears, machining steel cast- 
ings. An improvised boring machine fof gear rings too 
large to be swung upon a regular boring-mill table. 
53 

The engravings illustrate some methods observed dur- 
ing a recent visit to the plant of Silver Bros. lron Works 
Co., Salt Lake City, Utah. This concern has one of the 
largest machine establishments in this section of the 
country and operates an extensive iron and steel foundry, 
its plant for the making of steel castings having been 
added in the past year or so. It is well equipped for the 
production of large and small castings, and owing to the 
varied nature of the work, many interesting methods are 
followed in both foundry and shop. 


OPERATIONS ON AN IRRIGATION GATE 

There are many irrigation gates and valves to be made 
in this section of the United States, and this class of 
work is one of the regular products of the Silver shops. 
Fig. 1 illustrates an operation on a gate of this kind 
which requires a brass facing to form a seat for the valve. 
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1. Dri_tinG Brass Facrna PLATES FOR AN I RRIGA- 
TION GATE 
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The brass prevents corrosion and with this type of facing, 
there is no danger of the gate valve becoming stuck even 
though it may be left without operating for a long time. 

The brass seat is made in sections of suitable length 
and form to cover the entire face of the cast gate. These 
sections are attached to the casting by means of copper 
studs, which are screwed into the casting and project 
enough above the brass facing so that they may be riveted 
over into countersigks formed in the brass pieces. 

The work is shown placed under a Dreses radial-drill- 
ing machine, where it is supported in the manner illus- 
trated while holes are drilled through the brass and spot- 
ted in the casting. A tapping drill is run into the casting 
and the upper face of the brass is countersunk. The 
casting is tapped for the copper studs, these are screwed 
home, the upper ends are riveted over to fill the counter- 
sunk openings, and the entire brass face thus secured in 
place is planed off perfectly flat and smooth to form an 
even seat for the sliding valve. The latter is a cast-iron 
plate ribbed up for stiffness, and, in service, is operated 
by a screw which traverses it across the valve face. The 
valve for the gate shown is about 4 ft. in diameter. 


CutrTine A LARGE Spur GEAR 


Naturally much of the work coming to this shop is 
larger than can be handled by the usual methods in stan- 
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A Larce Spur Gear Cut ON THE UNIVERSAL 
MILLER 


Fic. 2. 
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Fie. 3. A Novet Bortne MILL 


dard-equipment. In such cases resort must be had to 
special means for machining the piece. Fig. 2 shows how 
a spur gear 48 in. in diameter, 4-in. face and 2 diametral 
pitch was recently handled on a Cincinnati No. 4 univer- 
sal miller. 

This gear is shown set up on an arbor in the regular 
driving head with the rim of the gear supported upon 
an angle plate and with a counterweight attached in such 
a way as to take practically all the load from the knee 
of the machine. Owing to the weight of the gear blank, 
it was decided to take some of the work off of the divid- 
ing head and guard against slipping of the gear on its 
arbor, by testing the spacing for each indexing movement 
by means of a tram, one end of which was placed in a 
center-punch mark in the face of the column, while the 
other point of the tram was -brought to the edge of one 
of the teeth already cut. 

In setting up the job, a few thousandths was allowed 
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between the rim of the gear and the supporting edge of 
the angle plate to enable the work to be rotated without 
friction under the rim; and it was found that although 
the turning movement was imparted to the blank merely 
by the small arbor inserted in the dividing-head spindle, 
there was actually no slip of the work at any point in 
the indexing around of the gear. Two cuts were taken 
around the blank, the first removing the stock nearly to 
depth, and the second cut producing a full depth with 
smooth, accurate faces. 
An Improvisep Bortina MACHINE 

At first glance Fig. 3 would appear to represent a 
machining operation on the inside of a large flywheel. 
As a matter of fact, this flywheel is an old casting orig- 
inally intended for scrap iron for the foundry cupola. 
Several large gear rings, requiring boring internally, came 
into the plant some time ago, and as these could not be 
swung upon the regular boring mill, it was decided to 
convert the condemned flywheel into a boring fixture. 

The apparatus is arranged as follows: Through the 
bore of the hub a short, heavy spindle is inserted, and 
on the top of this is carried a radial arm with a tool 
block adjustable in and out by a screw adapted for feed- 
ing up and down by mearis of a starwheel. On the lower 
end of the vertical shaft is a heavy spur gear, connected 
with a compound gear train, which is driven by a large 
pulley belted from a pulley on a jackshaft on the floor. 
This driving pulley is not shown. 

The I-beams strapped to the upper face of the big 
flywheel are used as supports for certain gear rings a 
little smaller than the pulley itself. Where a gear 12 
ft. or more in diameter is to be bored out, the I-beams 
are not necessary and the work is rested upon the rim of 











4. DRILLING OFF THE RISER ON A CAST-STEEL 
GEAR 
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Dressine Out THE Bottom or THE TOOTH 
SPACE ON A BEVEL GEAR 


Fie, 5. 
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the big pulley forming the base of a machine. After the 
boring tool is inserted in its holder the star feed is ad- 
justed, the driving gear started and the radial arm with 
the tool then revolves and the machining operation is 
carried on automatically. 


OPERATIONS ON STEEL GEARS 


A method of removing the riser from a bevel gear cast 
in steel is shown in Fig. 4. This gear is so large that 
the regular cutting-off machine cannot reach the riser. 
Therefore, the job is placed under the radial drilling 


machine and a half dozen 1-in. holes are drilled directly - 





Erectina A CONCRETE-PIPE MACHINE 


Fia. 6. 


through the piece as shown. This leaves very little metal 
between the holes, and taper plugs are driven in to break 
off the riser. ‘ 

Another steel bevel gear on the Detrick & Harvey 
open-side planer, with a tool in operation dressing out 
the bottoms of the tooth spaces, is shown in Fig. 5. ‘The 
gear is inclined at the proper angle upon the platen and 
a tool fed down to cut the root of the teeth to the re- 
quired depth. As an accurate index movement is not 
essential here, the work is not mounted upon a central 
post, but is indexed closely enough for the purpose by 
means of a square bar of stock, which is dropped into the 
central slot in the planer platen and into the tooth space 
at the lower side of the gear. 


A CoNCRETE-PIPE MACHINE 


A large piece of machinery in process of erection is 
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illustrated in Fig. 6. This is a concrete-pipe-making 
machine, built for the Atlas Cement Pipe & Machinery 
Co., Boise, Idaho. It is constructed to make cement pipe 
from 4 to 30 in. in diameter, in sections 30 in. long for 
pipe above 6 in. in diameter, while the 4- and 6-in. sizes 
are made 24 in. long. 

The machine stands on the shop floor about 25 ft. high. 
When installed for pipe manufacture, it is placed in a 
pit so that the platform comes level with the ground 
surface. It is a double machine, and on each side of the 
center there is a cross-sliding table, on which pipe-mak- 
ing operations are carried“on independently of the work 
on the other table. 

The material is prepared in a mixer on the ground, 
conveyed to the top of the machine and shoveled into 
hoppers over the two tables. Each table has two open- 
ings to receive a jacket or mold, and directly beneath is 
a metal core, which is fed up into the mold by screw 
elevating apparatus. The material comes down from the 
hopper through a tube, which swings in a circle directly 
over the annular space between the core and the jacket, 
and a set of automatic tamps follow in the path of the 
distributing tube to press the mixture down tight. 

As soon as the jacket is filled and tamped, a process 
which takes but a very short time, the core descends, the 
cross table is moved laterally to bring another jacket 
into position over the core, the latter ascends into posi- 
tion and the concrete mixture is automatically distrib- 
uted and tamped into this second jacket. In the mean- 
time the workmen have removed the pipe tamped in the 
first jacket so that no time is lost, the table being 
traversed back and forth as fast as the core is withdrawn, 
and the work is ready to be taken out of the jacket. 
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Panama Lock Gate Inspection 


Six million rivets are required in the Panama Canal lock 
gates, and every one of them is carefully inspected before 
the contractor is paid for driving them. The inspection and 
testing of the gates are necessary to insure a thoroughly 
good job. To properly protect the government, 5° per cent. 
of the total price is withheld until, the gates prove them- 
selves satisfactory by actual use. 

The gate leaves are shells of structural steel covered with 
a sheathing of steel riveted to the girder framework. They 
are 65 ft. long, 7 ft. thick and from 47 to 82 ft. high. Each 
leaf is divided horizontally into two separate compartments. 
The lower compartment is watertight, for the purpose of 
making the leaf so buoyant that it will practically float in 
the water and thus largely relieve the stress upon the bear- 
ings by which it is hinged to the wall. This watertight 
compartment is subdivided vertically into three sections, each 
independently watertight so that if the shell should be broken 
in any way or begin to leak, only one section would probably 
be affected. An air shaft 26 in. in diameter runs from the 
bottom compartment up to the top of the gate, and this also 
is watertight where it passes through the upper half of the 
leaf. » 

After placing the steel plates upon the frame, the rivets 
are driven with care, and the edges of the plates are calked, 
and inspectors follow closely each portion of the work. 
Within the great steel shell, made intensely warm from 
direct exposure to the sun, inspectors make their way, exam- 
ining and testing each rivet by the light of a candle, and 
marking those that are defective. Sometimes the head has 
been driven into the steel frame, again it will not center on 
the bolt, or it may be loose or broken. All imperfect rivets 
are rejected and cut out, and replaced by new rivets. 

Watertightness is determined by filling the gate leaves 
with water. One of the leaves at Gatun that is 77 ft. high, 
has been filled, through the air shaft mentioned, to the full 
77-ft. height with 500 tons of water. So well has the work 
been done that only a few rivets show a tendency to “weep,” 
and leaks develop in only very few of the joints. 





January 30, 1913 AMERICAN 


MACHINIST 


189 


Automobile Motor Manufacturing 


By ErHan VIALL 


SY NOPSIS—Some of the principal features of a plant 
building nothing but automobile motors. Methods of 
storing rough and finished stock and the way parts are 
given to the assemblers. Cylinder machining and test- 
ing. An unusual connecting-rod fixture. Assembling 
stands of various kinds. Motor-testing methods. 


LA 
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The keen competition in the automobile industry has 
compelled the manufacturing and business management 
to be reduced to a science by those who wish to sueceed— 


all the others sooner or later go into the discard. 


The 





The sinks used are not intended to wash in but merely 
to catch the water, as small streams of water flow from 
the center pipe at frequent intervals. Soap dishes are 
placed between the water taps, and cold-water faucets 
are set into all of the upright pipes, for drinking pur- 
poses. The floors of this department and also of the 
entire factory are of cement and the ceilings are high. 
The lighting is unusually good, as the windows are high 
and the walls and ceilings light in color. 

All bar’ stock is stored as shown in Fig. 2, each lot 
being carefully labeled with the size, quantity, composi- 








Fre. 1. PartTraLt View or WasH AND Locker Room 


Welch Motor Car Co., Pontiac, Mich., is as good an ex- 
ample of keen enginéering applied to shop arrangement 
and manufacturing methods, as one is apt to find. 

The factory manager, W. R. Willett, has some origi- 
nal ideas as to factory management, yet their originality 
does not conflict with their practical application, as is 
sometimes the case. 

The care and comfort of the employees is, of course, 
one of the primary requisites of any well regulated fac- 
tory. This has not been neglected in the Welch plant, and 
in Fig. 1 is given a partial view of one of the wash and 
locker rooms. The lockers, shown at the left, are of the 
perforated metal type which allows air to circulate freely 
through them at all times. 
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Fic. 3. Bins FoR RovueH CasTINGs AND ForGINGS 








Fie. 2. Meruop or Strorrne Bar Stock 
tion and purpose. A power hacksaw close at hand is used 
to cut the bars into shorter lengths whenever necessary. 

All rough castings or forgings for the various motor 
parts are kept in numbered bins, as shown in Fig. 3. A 
card record is kept of all additions or removals, and the 
amount on hand, or any part, can be learned in an 
instant. 

Finished parts are kept in bins as shown in Fig. 4. The 
ones shown are for the smaller parts, though the larger 
parts are kept in similar but more capacious bins. Cards 
hung in front of each bin are used to record additions 
or removals; the individual shop number of the parts; 
the purpose for which they are used; and the number of 
each used on each motor. 
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In removing parts from the storage bins for the pur- 
pose of assembling, only sufficient parts are sent out to 


make up the required number, and these are charged - 


against the workman and must be accounted for, and 
when assembled not a washer, screw or bolt is left over. 

Individual or group assembling is followed altogether, 
one man or set of men being kept on the assembly of 
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Fie. 5. Parts or 4 Motor READY FOR THE ASSEMBLER 
certain parts only. This facilitates production, as the 
men become experts in their lines. It is also easier to 
fix responsibility in this way. In consequence of this 
system, the motor assemblers receive their sets of parts 
with all of the smaller parts already fitted and assembled. 

A set of parts, placed on a special truck, ready to send 
to a motor assembler, is shown in Fig. 5, and will give a 
good idea of the plan followed. This company does not 
build entire automobiles, but only makes motors on con- 
tract for other concerns, so that methods that might 
apply to a factory making but one type a season, do not 
always apply here. 

CyLInDER WoRK 

The cylinders for a four-cylinder motor, cast en bloc, 
are bored out in a No. 3 Baker vertical spindle machine, 
as shown in Fig. 6. The holding fixture A is made to 
slide in the base B and is indexed for the various posi- 
tions by means of the pin C. Three cuts are taken in 
each cylinder, or 12 cuts in all, the time being 2 hours 
for the entire job. 

The holes for the valve-rod guides are drilled eight 
at a time, as shown in Fig. 7, in 34% minutes. The fit- 


























Fie. 8. CYLINDER FITTING 
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ting of the studs, pipes, manifolds and other parts be- 
longing distinctly to the cylinders are fitted in the de- 
partment partially shown in Fig. 8, strong benches of 
convenient height being used to hold the work. Water 
jackets are tested under pressure as shown at the left in 
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Fie. 6. Boring AND DriLttine CyLinpeR Hotes Fie. 7. 


Fig. 9. A piston-testing fixture is also shown at the 
right. A view of the department where the piston rings 
are fitted to the pistons, is shown in Fig. 10. The work- 
man in the foreground is shown lapping the sides ofa 
ring to an accurate fit. 


MILLInGc CoNNECTING Rops 


The fixture used to hold connecting rods while side 
milling the ends, was made for the company by the Taft- 
Peircé Co. and is shown in Fig. 11. This fixture is of 
the indexing type, and in order to make it possible to 
mill both ends of-the connecting rods with the same set 
of mills, the two rods are set into the fixture in opposite 
directions. ‘The crank end of one rod and the wristpin 
end of the other are first milled, then the pin A is pulled 
out and the fixture turned around on its base. The pin 
is again inserted and the rods are milled on the opposite 
ends. 

The rods are located lengthwise in the fixture by 
means of cross V-blocks into which the small end fits. 
The flash of the forging serves to locate the rods the 
other way. 
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The clamping is very simple and is better illustrated A and B, the first of which has a hole in each end which 
in Fig. 12. A hinged and slotted cross-bar A holds two fits over pins in the bed of the fixture. This locates the 
floating clamps B and C, which are tightened down by rods correctly, and they are clamped in place by 
means of the setscrews D and £, after the cross-bar has two strap clamps at C and D. A milled rod is shown 
been locked in place.. The liver mused to“lock the fixture at F. 
’ . “ot! n 
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Fie. 11. CoNNECTING-ROD MILLING FIXTURE Fie. 12. ANoTHER View or MILLING FIXTURE 


solid after it is indexed is shown at F. The milling of The cap holes are next drilled in the jig shown in Fig. 
both ends of the two connecting rods is completed in 16 14. 


The rod is located by being slipped over two pins, 
minutes. 


and is clamped by meahs of the forked strap-clamp A. 
The fixture used for holding the connecting rods while Four holes are drilled through the bushings B. The jig 
straddle milling the cap ends, is very simple, as shown is brought to position under the spindle for the different 
in Fig. 13. The four rods are strung on two mandrels holes by sliding it along between the pieces C and D for 

















Fic. 16. CoNNECTING-ROD FITTING DEPARTMENT Fig. 17. CRANKSHAFT WorRK 
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Fie. 18. Bortna Our CRANKSHAFT BEARINGS 


the two on one side, then the jig is turned around for 
the other two. 

The caps are split off with a milling saw, while the 
rods are held in the fixture shown in Fig. 15. The opera- 
tion of this fixture is apparent at a glance, as the six rods 
are located over the plugs and held in place by strap 
clamps. fi 

The assembling of the capscrews, bushings, and’ other 
handwork on the rods is done in the department shown 
in Fig. 16, after which they are fitted to the cranks in 
the department partially shown in Fig. 17. The crank- 


Fie. 19. LIng-REAMING TOOLS 


holding stands shown in this halftone are very convenient 
for the purpose for which they were designed. 


Boring CRANKSHAFT BEARINGS 


The method of boring out the bearings for the crank- 
shaft in the aluminum crank case, is shown in Fig. 18. 
The bar is supported at both ends by the bushings A and 
B, and also by a bushing in the crosspiece C. A universal 
joint at D allows the bar to run true in its own bearings 
regardless of the alignment with the driving spindle. 

A set of hand reamers used for line reaming the bear- 











Fig. 20. CRANKCASE STANDS 





Fig. 21. Moror-asseEMBLING STANDS 








Fig. 22. Runnine Motors sy Bett Power 


Fie. 23. Runnine Motors UNDER THEIR OWN POWER 
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ings of the crank cases, is shown in Fig. 19. The fitting 
and scraping in of the cranks to their bearings in the 
crank case, as well as the other work on the crank cases, 
is done as shown in Fig. 20, the cases being held in the 
type of iron stand illustrated. 

The motor-assembling department uses the type of 
stand shown in Fig. 21, to hold the parts while working 
on them. The crank case is bolted to pieces of angle iron 
connected to the cast-iron “wheels” at each end. The use 
of these wheels makes it possible to turn the work to 
any angle desired. As a rule the weight of the parts will 
hold the wheels wherever placed, but if necessary a clamp 
at A may be used. 

After being completely assembled, the motors are 
placed on stands as shown in Fig. 22, and driven by belts 
until they are thoroughly limbered up; they are then 
taken to another department, separate from the rest of 
the building, and run under their own power, as shown 
in Fig. 23, until they test out satisfactorily. 
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Report on Standard Cross Section* 


We strongly believe that there should be recognition 
of a standard method of showing materials in cross-sec- 
tion. There are many advantages in encouraging the 
use of standard cross-sections and symbols. It is as easy 
to draw an adapted design to represent a specific mate- 
rial as to draw any other. It makes mechanical drawings 
easier to read and understand, and diminishes the danger 
of interpreting them wrongly. 

We do not believe it wise to complicate the matter by 
adopting too many standard cross-sectionings of sym- 
bols. We believe that it would be best to have standard 
cross-sections for the most commonly used materials, 
and that these should be of such a character as to permit 
of subdivision, if found desirable. 





*Report of special committee of the American Society of 


Mechanical Engineers. 
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To this end, we propose the use of standard cross-sec- 
tions to represent 19 materials as shown on Fig. 1, that is, 
cast iron, wrought iron, cast steel, wrought steel, babbitt 
(or white metal), copper (brass or composition), alumi- 
num, rubber (vulcanite or insulation), glass, wood, water, 
puddle, conerete, brick, rubble, ashlar, rock, earth and 
sand. To facilitate the drawing of cross-sections, the 
committee has used the same thickness for all lines made 
with the drawing pen. 

On some drawings it may be desired to specify a ma- 
terial other than those mentioned, or some particular 


























Nickel Steel 


Fie. 2. TyprcaL SUBDIVISIONS 


kind of material which the above generic names would 
not clearly indicate. ‘T’o cover this contingency, we 
recommend writing the name of such material on the 
section and cross-hatching the section, as shown in Fig. 1 
under the title “Other Materials.” 

We recommend that subdivisions of any of the mate- 
rials shown generically in Fig. 1, should be made by 
taking one of these standard cross-sections as a basis 
and making minor changes, but maintaining the general 
characteristics ; or by writing on the standard section the 
name of the material. To illustrate, the committee has 
subdivided concrete into concrete blocks, cyclopean con- 
crete and reinforced concrete, as shown in Fig. 2; and also 
wrought steel into nickel, chrome and vanadium steels, 

We urge the society to adopt standard cross-sections, 
Such standard cross-sections should be printed in a 
suitable form for hanging on walls of drafting rooms of 
engineers, architects, and educational institutions, so as 
to encourage their universal use. 


+9 


In Bulletin 41 of the Bureau of Mines, George 8S. Pope ex- 
plains in general terms the methods that the Government 
has found most satisfactory for the purchase of a large part 
of its coal supply, including the consideration of bids, the 
awarding of contracts, and the analyzing of samples on which 
the price corrections are based. For the information of 
prospective bidders on Government contracts, a list of the 
coal contracts enforced during the fiscal year ended June 30, 
1911, is furnishec. General averages of the analyses during 
the fiscal years, 1908 to 1910, inclusive, are tabulated for the 
various sizes of anthracite, and also for the several kinds of 
bituminous coal purchased for Government use: and the re- 
sults for the fiscal year ended June 30, 1910, are shown in 
detail by months. Government contracts are based either on 
a standard heating value for coal “as receiveé” and a stand- 
ard percentage of ash “dry coal” or on an ash “dry coal” 
standard only. The former type of contract is always used 
for bituminous coal, and is applicable to anthracite as well. 
The latter type is applicable to anthracite only, but the 
double standard is becoming more generally used. The speci- 
fications for the fiscal year, 1912-13, will differ from the 
specifications used in preceding years in that the heating 
value will be expressed on the “dry-coal” basis, provisions 
being made for ‘variations in the heating value of delivered 
coal by the establishment of a moisture standard for each 
contract. 
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Machine Shop Practice of General Interest 


By ALEXANDER TAYLOR* 


SYNOPSIS—Some of these items are: Determining 
foundry efficiency by ratio of actual weight of castings 
to the estimated weight; roughing shafts for grinding, 
and a loading table for large lathes; savings of disk grind- 
ing over milling; vacuum lifting device for punch-press 
work; scrap bailing; storage racks and methods; and the 
utilization of scrap materials. 

% 

As the subject of this paper is so broad in scope, it will 
be readily understood that to whatever extent shop prac- 
tices maybe described, the field can at best be only scan- 
tily covered, since every shop in every industry has cer- 
tain customs and practices peculiarly its own. 


the output and cost per pound. If the tonnage is up 
and the cost down, everybody is happy, unless you have 
to machine your own castings. Some time ago it was sug- 
gested to our superintendent of foundries that instead of 
measuring efficiency entirely by the cost of castings per 
pound, it should also be measured by the relation of the 
actual weight of castings to the weight as estimated from 
the drawings and patterns. After talking the plan over 
at some length, he saw that it- would help him very 
largely in keeping down his defective account, for the 
reason that to approach more nearly to the estimated 
weights, it is absolutely necessary to have the patterns, 
as well as the flask equipment, in first-class shape. 











Fig. 1. 


In what follows, which is a description of a few of the 
customs and practices in vogue in the several plants 
of the Westinghouse Electric & Manufacturing Co., only 
such items have been included which it is hoped may 
prove of more or less general interest, and no attempt has 
been made to set them down in the order of their relative 
importance. 


FoUNDRIES 


As a very large part of the work in the machine shop 
comes from the foundries, attention is called to one or two 
savings and the methods by which they are accomplished. 
‘he doing away with all unnecessary fillets and swells 
due to careless molding, may seem at first glance a small 
matter and one which would not appeal to the average 
man, but it is in reality an item of the first importance. 
Purchasers of castings will eventually prefer dealing with 
a concern that can furnish castings (even at a slight in- 
crease in price) approximately the size of the patterns. 

In most foundries the efficiency is measured only by 


*Manager of works, Westinghouse Electric & Manufactur- 
ing Co. 








RoucH TURNING FOR GRINDING aT HicgH SPEED AND SMALL FEED 


This being done, molders take a greater interest in their 
vork, because if a record of the efficiency of each molder 
is kept and his attention is called to each piece of bad work, 
you can point out the fact that you have done your part 
and now expect him to do his, and that his remuneration 
will be in accordance with his performance. 

In the machine shop, by furnishing castings of the 
proper weights and dimensions, a large saving can be 
made by reducing the time required to machine castings, 
as well as chip them, in order to fit jigs. The saving 
in freight between foundries and shops where these are 
separated, will prove very large. The cost of equipping 
the patterns will be considerable; nevertheless when a 
large number of castings are made from given patterns, 
one can well afford to equip with molding machines, strip- 
ping plates, ete. 

RovuGHING SHAFTS FOR GRINDING 

It is our present practice to grind all railway and in- 

dustrial-motor shafts, and considerable attention has been 


given to the rough turning, to obtain uniformity in 
the amount of stock to be allowed for grinding. 
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When it is left to the operator te caliper, even though 
instructions have been given as to the amount of stock 
tu allow, there is a tendency for the rougher to caliper 
in a careless manner and often leave more stock than is 
necessary, which increases the labor cost of grinding and 
shortens the life of the grinding wheel. 

Two lathes are employed in rough turning railway 
motor shafts, one of which is equipped with two roughing 
tools and run at slow speed and heavy feed without any 
lubricant for cooling the tool. The calipering is done by 
the operator, and the spotting for grinding must be per- 
formed on another machine. 

The other lathe, Fig. 1, which represents the latest 
practice on this class of work, is run at high speed and 
low feed and a lubricant is used. It is also equipped with 
adjustable multiple stops for length and cross feeds. After 
the first setting, calipering is unnecessary and uniformity 
is insured in the stock allowed for grinding. 
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This machine is further equipped with two tools, one 
of which is used for roughing and the other for spotting 
for grinding, thereby saving the time of transfer to an- 
other lathe after this operation, as is necessary when 
both are used for roughing. Under this method there is a 
small saving in the roughing and spotting operation ; and, 
in the grinding about 30 per cent. of time is saved, result- 
ing in a longer life for the grinding wheels. 

On small-diameter shafts, previously made from bar 
stock on hollow-spindle turret lathes, the production has 
been greatly increased by the use of a special lathe. The 
advantage this tool has over the turret lathes is that 
the stock is previously cut to length and supported at 
both ends, which permits the use of much higher speeds 
than it would be practical to use when turning shafts 
from long bars. 

The shaft, being supported on both ends, will run more 
true and-less stock for grinding is required. This 
lathe is equipped with multiple length and diameter stops, 
which insure duplication without calipering, and the shaft 
is entered and spotted for grinding in the same machine. 
Shafts previously turned from long lengths of stock on 
turret lathes running at 220 r.p.m., are now turned on 
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this particular lathe at a speed of 230 revolutions per 
minute. 


Disk GRINDING 


We have found that a considerable saving can be ef- 
fected by the use of disk grinders on some flat surfaces 
that were formerly milled. This is very noticeable on 
castings with sections where the metal is likely to be 
chilled or brittle. Grinding also has a decided advantage 
over milling where the design of the castings necessi- 
tates great care in handling, and often saves considerable 
time on checking or clamping without springing. 

The location of grinding in our works, to be consistent 
with our plan of “departmentalizing,” should be placed in 
the departments where the production of the machines is 
used, and, while we aim in general to carry out this plan, 
Wevhave also determined that it is not good practice to 
install these machines with other machinery, on account 
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Fic. 3. SckaP-BALING Press 

of the dust from grinding. For this reason, we have dis- 
regarded “departmentalizing” to some extent and have 
placed these machines where the least injury to other 
machines is likely to occur, without removing them too 
far from where the parts are used. 

We have further found by actual experience that to ob- 
tain the best results, it is absolutely necessary to place 
all of the grinders of this class under the supervision of 
a demonstrator, whose duty it is to see that the unskilled 
labor is properly trained to do the work allotted to the 
machine, and that the proper grade and kind of circles 
are used on the different kinds of materials. He is also 
constantly on the lookout for jobs to change from milling 
to grinding. 

The following table shows the saving in actual time 
cn a miscellaneous class of work and materials: 


Milling Grinding 
Part Operation Minutes Minutes 
Brass guide block........ Machine, top bottom 3 1} 
Cast-iron motor stand..... Machine base 6 2 
Cast-iron plate.... Machine base 10 2 
Jaw bracket. . Machine sides 3 l 
Malleable-iron plug grip Machine partings 6 1 
Carbon holder Machine sides 3 1 
Cast-iron lever. ... Machine sides 6 i 
Brush-holder guide block (brass) Machine top, bottom 2 1 
Malleable-iron bearing. . Machine partings 3 2 


DISK GRINDING TABLE 
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The field, however, for disk grinding is practically 
limited to flat surfaces, and even here the saving over 
milling depends largely on the size and shape of the work, 
for in some cases like continuous milling, we have been 
able to mill in less time than we can grind. For ex- 
ample, we are using a vertical miller with a circular mill- 
ing attachment for milling sad-iron bases. 

This circular attachment is provided with ten indepen- 
dent chucks for clamping the castings, thus allowing 
the operator to take out the completed casting and replace, 
without interfering with the cutter while in operation. 
The cutter is 10 im. in diameter with high-speed inserted 
blades, running to give a cutting speed of 46% ft. per 
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minute, and the work revolves so as to give a feed of 14 
in. per minute. 

This job was also tried out on a vertical-type surface 
grinder, using a cup-shaped wheel 12 in. in diameter and 
t-in. face, but neither the production nor the cost of con- 
tinuous milling could be equaled. During the test two 
chucks, each holding two sad-iron flats, were used, one 
on each side of the grinder table. This was to enable 
the operator to set up one set of castings while the 
other set was being ground, thereby grinding continu- 
ously. In this method, the machine should be provided 
with two sets of feed stops, arranged so that the dog can 
be lifted by hand to allow it to pass over one set of stops 
in moving the table from one end to the other. 

The best production obtainable under this method is 
400 flats in ten hours, as compared with 600 on the 
miller. One thirty-second inch of material was removed 
on each side of the casting under a feed of 0.005 in., 
wearing out a wheel on 600 pieces. The cost of these 
wheels is about $6, and in figuring the cost of production, 
this expense must be given careful consideration. The 
fioor space, too, occupied by the vertical-type grinders is 
much less, which is also a very desirable feature where 
floor space is valuable. 

On die work, however, we effect some very marked im- 
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provements both in quality of work and in cost of produc- 
tion by using this vertical type of machine, instead of 
the old style of horizontal grinder. One test consisted of 
the grinding of 43 dies, 33 of which were ground on the 
horizontal type of machine and 20 on the vertical type. 
On the horizontal type, a total surface of 1553.28 sq.in. 
was ground over, removing 0.636 in. total stock in 507 
minutes, which equals a surface area of 3.063 sq.in. per 
minute and 0.00125 in. stock per minute. 

On the vertical type the total surface ground was 928.25 
sq.in., removing 0.576 in. total stock in 207 minutes, which 
equals a surface area of 4.48 sq.in. per minute, and 
0.00277 in. of stock per minute. One man operates two 


a 


Fra. 5. 


machines of the horizontal type. Nevertheless, on this 
class of work, our experience has clearly proved that we 
can save part of the floor space and expense of operating 
two of these machines by the use of the vertical type of 
grinders. 


Vacuum Lirtina Device ror PUNCH-PRESS WoRK 


In many kinds of sheet-steel punching, it has been nec- 
essary heretofore, for the press hand to have a helper, 
whose principal duty it was to pick up each new sheet 
and start it through the press from the rear, the press 
hand meanwhile guiding it properly as well as operating 
the press. 

Fig. 2 shows a vacuum lifting device whereby the 
helper is entirely dispensed with, and at the same time all 
danger of injury to the hands is removed. As will be 
seen, it is an exceedingly simple affair, consisting as it 
does of a “sucker” or lifting device about 8 in. in diam- 
eter, which is connected by means of a rubber hose to a 
suitable suction line, and which is further free to move 
on an irregularly shaped rod, its length of travel being 
controlled by the press hand through the medium of two 
guide arms or handles, one on either side of the punch 
and die; that is, just inside of the press housing. 

The method of operation is as follows. A pile of metal 
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sheets being placed in the rear of the press preparatory 
to being punched, the press hand on the opposite side 
cf the press, pushes the guide arms through the press 
toward the pile. The irregular-shaped rod allows the 
“sucker” to drop down until it rests upon the top sheet 
of the pile, when a lever on one of the two guide arms is 
depressed, thus opening the suction valve and causing 
the “sucker” to grip the sheet of metal. 

The guide arms are next drawn toward the operator, 
pulling with them the metal sheet, which is in this way 
brought into position under the press. The guide arms 
and the suction lever are not released until after the first 
blank has been punched. By thus retaining hold of the 
two guide arms, practically all danger of injury to the 
hands is removed, for in punching the succeeding blanks 
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the operator can invariably pull the sheet forward by 
means of the scrap or margin. 


HyYpRAULIC SCRAP-BALING MACHINE 


Our method of baling sheet-steel scrap, while not new, 
may be of interest to others having large amounts of ma- 
terial of this nature to dispose of. The apparatus, Fig. 
3, briefly, consists of several hydraulic presses, a pump 
and an intensifier, which are all controlled by a peculiar 
combination of valves. The valves are in turn controlled 
by a handwheel, one revolution of which governs both 
ihe admission and the release of the pressure fluid to all 
cylinders, for one complete operation of the press. 

The only hand operation connected with the baling is 
to place about 250 lb. of scrap into the baling box, operate 
the valves and take the finished bale from the press to the 
freight car. The scrap is loosely placed in the baling box 


MACHINIST 197 
and then by operating the valves mentioned, the lid or 
cover of the box is automatically closed, and in proper 
sequence the horizontal plunger compresses the material 
under low pressure into a loose bundle directly over a 
vertical plunger, which compresses the material under 
high pressure into the finished bale. 

The actual machine time is 1 minute 5 seconds and the 
complete operation, including the loading of the finished 
bale on the car, can be done in 2 minutes 
This time will vary somewhat, depending on the condition 
and class of scrap handled, resulting in an average out- 
put of 25 bales per hour. ‘T'wo men are employed feed- 
ing the material into the machine, one man to operate 
the valves and one man to take away the finished bale and 
load it on the car. It costs about three cents to make a 
bale of 250 lb. The size of the bale is 10x10x20 inches. 


15 seconds. 


STORAGE Racks 


One of the most difficult problems to contend with is 
the storage of material. In every works each square foot 
of floor space has a definite value, not only in its original 
cost, but in the subsequent matter of production, whether 
occupied by a workman, by a machine tool or simply by 
material. 

It is, therefore, essential that as much study be given to 
the storage of material as to the location of machine toois 
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Fic. 7. ror Copper Srrip 


DraW-BENCH 
or the arrangement of an assembly department. Among 
the most difficult items to store advantageously, because of 
their varying shapes, are sheet-steel punchings. Fig. 4 
shows one type of rack for the smaller sizes of round and 
rectangular punchings, such as are used in the building 
of poles, transformers and armatures. As will be noted, 
it consists of uprights of wood held together by tie rods. 
Upon the sides of the uprights, cleats are located for the 


purpose of supporting cross-pieces of angle iron. The 
punchings are stacked directly upon the cross-pieces. As 


the cleats are made adjustable, the cross-pieces can read- 
ily be shifted up or down to accommodate various sizes of 
punchings. 

Fig. 5 illustrates a type of rack which has proved to 
be well adapted to circles and segments, such as are shown 
in the photograph. Unlike the preceding type of rack, 
it is made wholly of wood and is built tapering so that 
the stacks of punchings are inclined as shown. By thus 
inclining the stacks, a rigidity is secured which will be 
found entirely lacking if the punchings are piled ver- 
tically. 

Samples of the punchings contained in each rack are 
often placed on a convenient board, being designated by 
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identifying numbers. A properly arranged chart indicates 
the location of each kind. 

Fig. 6 shows a very simple method of storing finished 
armatures. These racks occupy a space about 5 ft. wide 
by 11 ft. high between the vertical columns of the build- 
ings, and thus make use of space which would otherwise 
not be used to such good advantage. The armatures are 
lifted into or out of the racks by means of an overhead 
traveling crane. 


Draw BENCH 


Where any considerable amounts of copper strap 
(whether hard or soft rolled) are used, it will be found 
highly advantageous to install ‘a suitable draw-bench, 
Fig. 7%, with its accompanying pickling and cleaning 
troughs and furnace, for the purpose not only of pre- 
venting an accumulation of obsolete stock by changing 
inactive into active sizes, but also to enable rush orders 
involving sizes of copper not usually carried, to be filled 
properly, 


WELDING 


Since the introduction of welding, either by electricity, 
by oxyacetylene or by oxyhydrogen, the process has been 
sc simplified that almost anyone, even with very little 
previous experience, can make satisfactory welds, and it 
may in consequence almost be said that welding is no 
ionger an art. For small miscellaneous work of a refined 


kind, including cutting, either the oxyhydric or the : 


oxyacetylene method will be found to give better results 
than the electric are. For rough work, especially on a 
large scale, the reverse will be true. For butt, spot or 
point welding, the electric incandescent method is un- 
equaled. In the matter of first cost, the oxyacetylene 
outfit is perhaps cheapest of all, closely followed by the 
oxyhydric; while for quality of the*weld, that is, in the 
matter of freedom from carbon,”the oxyhydric and the 
clectric:incandescent methods are easily first. 

It must not be inferred by those who have had no ‘ex- 
perience along these’ linés; that ‘the only field of useful- 
ness of the methods referred to, is in connection with re- 
pair work; such is not the case, as in addition, new ways 
of manufacture have been-made possible in the joining 
of similar metals heretofore effected by the more com 
plicated, costly and less satisfactory processes of riveting, 
brazing or fire welding. Every manufacturing concern 
should now have one or more outfits of the types de- 
scribed at its command. 


LATHE TABLES FOR SHAFTS AND SrMILAR WorRK 


A very convenient table has been built for use with a 
lathe for turning medium-weight shafts, the idea being to 
make the machine-tool operator almost entirely indepen- 
dent of the crane for supplying the raw material. The 
table is placed alongside of the lathe and is double-decked 
as shown in Fig. 8, the lower deck being considerably 
wider than the upper on the side away from the lathe. It 
is further provided with pivoted parallel guides extend- 
ing from the edge of either deck to the lathe centers. 

The crane operator fills the upper deck with raw ma- 
terial in the shape of round stock, sufficient to last for 
several hours. The machine-tool operator then tilts the 
parallel guides until they come in line with the edge of 
the upper deck, after which a bar of the stock is readily 
rolled down the guides into position between the lathe 
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centers where it is securely tightened. The guides be- 
ing pivoted off center, drop of their own weight toward 
the bed of the lathe and out of the way, and the shaft 
i¢ then machined in the usual manner. 

The guides are next brought into the same position as 
before, the lathe centers are loosened so as to permit the 
shaft to rest on the guides again, after which the guides 
are tilted downward and the shaft allowed to roll off 
onto the lower deck of the table. If the extreme ends of 
the shafts which have been held by the dog require to 
be machined, the shafts must be reversed. This is readily 
accomplished by means of a smal] table operated by air. 
This table comes up under that portion of the lower deck 
which extends beyond the upper deck, and lifts the shafts 
(that have been previously rolled onto the lower deck) 
to a little above the level of jhe upper deck. The top 
of the table is then turned round by hand end for end, 
the shafts rolled onto the upper deck as before and once 
more placed in the lathe for final machining. 

A device of the kind described should have a consider- 
able application for shafts and other round stock of sizes 
too heavy to be readily lifted into and out of the lathe 
by the machine-tool operator. It will also be found ef- 
fective in places where there is insufficient headroom for 
traveling cranes or where cranes serve a large number 
of tools. 














Fie. 8. Larue TaBLe ror Heavy SHarts 


CLEANING SKYLIGHTS 


The cleaning of skylights, while ordinarily a very small 
and commonplace matter, sometimes causes considerable 
difficulty, as in the Pittsburgh district, due largely to the 
dust from the mills in the vicinity, which adheres so 
closely to the glass as to thwart any efforts to remove it by 
the ordinary method of cleaning. It has been found, how- 
ever, that it yields to a solution of one part of oxalic acid 
and nine parts of water, this being applied with a scrub 
brush, after which the hose is turned on. The effect 
of this treatment on metals, such as copper, tin and 
steel, coming into contact with the solution, for the short 
time involved, is inappreciable. 


Pay ENVELOPES 


In paying employees, nothing but coin is used, and a 
transparent envelope, Fig. 9, is now being tried out. The 
advantage of an envelope of this kind is obvious, as each 
workman can readily count his wages without breaking 
the seal; and, in the event of any apparent inaccuracy, 
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there can be no argument whatever as to the amount 
paid, for the sealed exhibit speaks for itself. 


SAFETY APPLIANCES 


Every works should have a properly qualified expert, 
preferably a mechanical engineer of considerable exper- 
ience, who should devote his entire time or a portion of it, 
depending upon the size of the plant, to seeing that all 
equipment of whatever nature, is provided with safety 
appliances, not only when originally installed but continu- 
ously thereafter. Where a schedule of this kind has been 
decided upon, it is of importance to make it effective as 
quickly as possible after its introduction. 

With this idea in view, the equipment may be divided 
into, say, three classes: First, those which should re- 
ceive attention at once as being highly dangerous ; second, 
those which are capable of inflicting injury, minor, how- 
ever, in character; third, those in which the chance of in- 

















DEPT. FORM P3121 
CHECK NO. WAME 

PAY ENDING 

AMOUNT OF PAY...............-- $ 

LESS RELIEF OVUEG.............-.-- 

REDD -. cvcgece coc covccsccccccccccseces 

AMOUNT ENCLOSGED............ = 








IMMEDIATELY AND BEFORE 
OPENING see that this envelope 
contains the above amount. 

No claim for shortages aliowed after this 
envelope has been opened. 


Report all errors to the Department Clerk 
on Pay Day. 











™.MACH, 
Fie. 9. TraNspareNT Pay ENVELOPE 

jury is so very improbable as not to require their being 
protected at all. Having made classifications somewhat 
along the preceding lines, the work of safeguarding them 
should be put through in this sequence. 


EcONOMIES IN THE Use or Arr, Gas AND WATER 


To those who have not already done so, a study is 
recommended of gas, air and water consumption in their 
plants to determine what saving, if any, may be effected 
by a reduction of waste and the elimination of leaks. The 
average workman does not seemingly realize that all three 
of these items cost money. This is particularly true in 
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the case of air and gas, especially where natural gas is em- 
ployed, and is only slightly less so with water. 

In the Westinghouse plant, at East Pittsburgh, these 
matters have been fully gone into. The various pipe 
lines are carefully inspected throughout their entire length 
at frequent and regular intervals. On the air lines, read- 
ings are regularly taken of the pressures at various points, 
us well as at the compressors themselves. In this way a 
very fair idea may be obtained as to whether or not the 
shop lines are deteriorating or whether they are being 
properly maintained. 

All air tools, including hammers, drills, spraying ma- 
chines, hose, etc., are returned to the sub-toolrooms twice 
each week for inspection arid repair. In the case of sta- 
tionary air tools, like riveters, these are examined by the 
inspector on his rounds of the pipelines. This inspector 
also acts as a demonstrator for the air tools and sees that 
they are being properly used, instructing the workmen 
wherever instruction seems to be needed. Practically 
all water faucets are of the self-closing type, allowing 
water to flow only when held open. 

Economies may be effected in the use of uptodate gas 
burners under solder pots, babbitt pots and the like, and 
the same may be said of gas furnaces for hand soldering 
irons. Specially shaped semiautomatic pots and irons for 
specific purposes, such as the soldering of commutators 
and of two-part armature coils, will also be found highly 
advantageous. 


THe UTILIZATION OF WaAsTE MATERIALS 


Comparisons are frequently made between European 
and American practices in factories regarding the utiliza- 
tion and disposition of scrap material, and these compari- 
sons have truthfully shown that we have been wasteful in 
the extreme. The problems connected with a large plant, 
manufacturing an enormous variety of electrical appar- 
atus, are, perhaps, more involved than in any other class 
of work, owing to the great diversity of the materials 
used. It is the intention to outline here merely some 
of the improvements which have taken place since a sys- 
tematic study of the scrap question began about three 
years ago. 

In a factory of this kind, copper is, of course, very 
largely used and in many forms, such as bar, strap, insu- 
lated wire and cable, sheets, tubes and castings. The 
accumulation of copper scrap is always greater than can 
be used in the brass foundry. The scrap collects in 
many forms, such as clean copper short ends, turnings 
and millings, wire covered with cotton and rubber, coils 
impregnated with insulating gums and varnishes, and 
copper coated with tin or salder. 

As all copper castings used in electrical work must have 
high conductivity, the old practice was to select the clean- 
est and best of the short ends for use in the brass foundry. 
The remaining material was then sold. A 20,000-Ib. re- 
fining furnace has now been installed, and all the different 
kinds of copper scrap are refined and run into ingots. The 
results are very gratifying, as the entire accumulation 
of copper scrap is converted into high-grade ingots, su- 
perior to the trade brands of casting copper. In fact, it is 
very nearly equal to electrolytic copper, in that the con- 
ductivity is rarely below 98 per cent. and frequently 100 
per cent. It is found that this method makes a material 
saving over the old one, and that the cost of refining is 
small ; the product is uniform and of definite market value 
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and is in a form which prevents waste and loss in hand- 
ling. 

The next rch eae of scrap in importance, ow- 
ing to the difficulties in preventing waste, is brass and 
bronze turnings and sailings Here again the accumula- 
tion of factory scrap is greater than can be used in the 
brass foundry. This surplus comes largely from yellow- 
brass rods and bars in the screw-machine department, and 
from sheet brass in the punch shop. 

The difficulties in the way of recovering the maximum 
value from brass and bronze scrap are due to the very large 
number of alloys in constant use, and to the practically 
impossible task of training all workmen in all depart- 
ments to keep them properly separated and identified. 
This, then, is the starting point. The practice adopted is 
to supply a suflicient number of scrap cans of suitable size 
and to carefully train workmen and janitors to separate 
the different alloys and deliver them promptly and regu- 
larly to the central scrap department. 

At this place credit is allowed each section of the fac- 
tery for its scrap, and this credit depends upon the con- 
dition of the material as to purity and cleanliness. Plenty 
of magnetic separators and suitable bins are provided 
so that each class of material can be kept to itself. This 
is perhaps not different, as described, from the practice in 
general use. However, some points may be worthy of at- 
tention. 

The scrap department has an account of its own. It 
is entirely isolated from the brass foundry. When mixed 
scrap is received, it is made clear to the delivering sec- 
tion that the credit given for it is less than if the serap 
were clean; a credit is sent for all scrap received, showing 
a money value which impresses upon each section. the 
value of the material. 

Previous to the organization of a central receiving and 
refining department for all scrap, it was the practice as 
with copper, to utilize such material as was suitable in 
the brass foundry without remelting, and to dispose of the 
remainder, which was a considerable percentage of the 
whole, to scrap dealers. It is now the practice to convert 
all scrap brass and bronze into ingot form of definite 
composition. This practice has shown results which are 
very gratifying indeed. 

A large accumulation of scrap is put on the sampling 
floor and a careful assay is made. By long experience 
and by careful experiment, all losses are accurately deter- 
mined and other scrap of known analysis or new metals 
are added, so that when the scrap is melted the resultant 
ingots will be of known analysis, corresponding to the 
desired alloy. The material is then melted in a large 
Schwartz furnace, using fuel oil, and run into ingots. 
This ingot metal can be sold at a very satisfactory ad- 
vance over the selling price of the scrap metals. There 
are many good reasons for this: The metal is high grade, 
thoroughly alloyed; it is definite analysis and has 
a definite market value; there is no loss in handling, no 
argument with the scrap dealer as to its being different 
from what he thought. 

On account of having been remelted and thoroughly al- 
loyed, it is very much superior to scrap metal for foundry 
work, since it produces better and cleaner castings, of 
uniform strength and quality. The improvement in our 
foundry since the adoption of this plan, has been so great 
that we could not be induced to return to the old method. 
It is impossible here to discuss the scrap question fully. 
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To carry on the work properly, one must put it in 
the hands of a few enthusiastic men with good business 
ideas, and provide them with plenty of space and facili- 
ties, and make it possible for them to obtain easily the ad- 
vice of good chemists and metallurgists 

Another economy in the use of waste material is the re- 
clamation of lumber from packing cases from the receiv- 
ing department. The method of doing this consists in 
sawing off with a circular saw all portions containing 
nails, “instead of drawing them, and cutting the lumber 
up into standard lengths for use in the box shop. 

In this way we produce monthly about 100,000 ft. of 
good box lumber, cut to length ready for the nailing ma- 
chine at an actual cost of $3 per 1000 feet: 


Retier DEPARTMENT 


This company has a thoroughly organized and well 
equipped relief department, in connection with which is 
operated a beneficial society. It is governed by an ad- 
visory committee, consisting of 14 members, of which the 
president of the company is chairman. Seven members are 
elected by the members from among themselves and seven 
are appointed by the chairman. The management of the 
department is in charge of a superintendent, whose entire 
time, as well as the services of two attending surgeons, 
is devoted to this work. Membership is divided into five 
classes, and any male employee under 50 years of age may 
join, after passing a simple physical examination by the 
medical examiner. The details of the several classes are 
as follows: 


Members 


Must Earn 
per mo Monthly Weekly Benefits 
Class at Least Dues Sick Inju Death Benefits 

1 $ $0.50 $5.00 os. 00 $100 The company 
2 35 0.90 7.50 8.25 125 allows a gratu- 
3 55 1.20 10.00 11.00 150 ity of an equal 
4 75 1.50 12.50 13.75 150 amount. 
5 95 1.75 15.00 16.25 vr 


Offices are centrally located on the company’s premises, 
where all employees (whether members or not) who are 
injured or become ill while at work, are treated without 
charge. The relief fund, which is created by the dues 
paid by members, is expended only for benefits. The 
company pays the entire cost of operation and mainte- 
nance of the department, and in addition, pays into the 
fund 4 per cent. interest on monthly balances. . 

Throughout the works are placed cases containing the 
more simple first-aid items, such as aromatic spirits of 
ammonia, bandages, cotton, cramp cure, headache and 
soda mints, tablets, etc., so that in the event of any delay 
in calling upon the relief department, some assistance may 
be rendered by those at hand. The contents of these 
boxes are regularly inspected. As an additional precau- 
tion, a certain number of men from each department 
throughout the works, are instructed in first-aid treat- 
ment, includifg resuscitation and the stopping of an 
arterial cut. 

Careful record is kept of all cases of illness and acci- 
dents, no matter how trivial. The relief department and 
the supervisor of safety appliances work in closest touch 
with each other in grouping the records of accidents in 
various ways and analyzing them from time to time with 
the object constantly in view of preventing, if possible, 
a recurrence of them. As a result of the attention which 
has been given to this subject, the number of accidents 
from all sources compares favorably with those in similar 
works, and is, moreover, being steadily reduced. 
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LETTERS FROM PRACTICAL MEN 





Clamp Bushings 


Having seen such good and satisfactory results with 
clamp bushings, it is surprising that they are not more 
extensively used in machine-tool work. This probably 
is due chiefly to the difficulties that are encountered in 
their manufacture. 

When in the employ of a large machine-tool maker 
recently, I persuaded the authorities to experiment with 
clamp bushing of the design shown in Fig. 1. The experi- 
ment being successful, the bushings were incorporated in 
a new design of machine, and the first order was for 1000 
of four different sizes. 

It was debated whether these could be stocked as stand- 
ard parts, as the surfaces #, Fig. 1, would have to be ma- 
chined with the bore A. The holes A and B were both to 
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Fig. 1. Cramp BUSHINGS 
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be bored at one setting in a jig, and as we could rely 
on the dimension C' being held, I decided to try and finish 
the clamp bushing right up; that is, by milling the sur- 
faces FE with a radius form cutter in a fixture made for 
this purpose. This proved much cheaper than boring 
them out with the hole A. 

The results obtained were so satisfactory that it was 
decided to introduce a list of standard clamp bushings. 
‘They were tabulated and made up in lots of 500 and put 
in stock. Both halves (in Model 2, Fig. 1, only the front 
half of the bushing is used, and the thread is tapped 
into the body of the piece) were made from ground stock, 
in one piece, being slotted, drilled, tapped and cut off 
on Cleveland automatics, as in Fig. 2. 


The fixture for milling is seen in Fig. 3. Four 
pieces can be clamped and the cutter run straight through. 
The pieces are a nice fit in the holes A and are clamped 
by the bushings B. The body is made of cast iron and the 
bushing of soft machine steel. The body is of rugged de- 
sign with the tongue C to fit slots in the miller table; 
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it is supplied with two edges D, to clamp the fixture to 
the table. 

The long piece # with the tongue F is a nice fit on 
the dimension H. The tongue F is slightly thinner than 
the slot in the work piece and lines up the pieces, in- 
suring their centrality with the cutter. The piece £ is re- 
moved before milling. The cutter is shown at J and the 
work piece at J. 

One great feature of this fixture is, that as we are 
making clamp bushing of the same diameter of different 
lengths (@ and L; see table of sizes), no change is neces- 
sary on the fixture for the different lengths. 

The two halves were cut in two, and the corners 
rounded on a simple cutting-off machine. The bushings 
are not hardened, as we found that they clamp better 
when soft and are less likely to injure the piece being 
clamped. They are made from ordinary cold-rolled steel. 

The dimensions in the table will not be found to suit 
all classes of work, but have been found satisfactory in 
general machine-tool design. In making Model 2, two 
halves are made in one piece, as in Model 1, but the 
hole D is drilled through both halves. 

FRANZ SCHMIDT. 

Providence, R. I. 


Ad 
ve 


Turning Eccentric Sheaves 


In our factory all eccentric sheaves are machined on a 
Bullard vertical turret lathe in the following cheap and 
accurate way, which is a decided advantage over the 
method of turning them on an eccentric arbor between 
lathe centers : 

The mild-steel bar is cut into blocks with a saw or 
cutting-off machine, allowing ¥ in. all over for finish. 




















TURNING EccENTRIC SHEAVES 


These blocks are drilled with the drilling jig A, which 
saves marking off. ‘They are then faced on one side 
and bored to gage, after which they are keywayed. The 
blank is then slipped on the eccentric turning jig B, 
face down to the gage depth. The holding down plate 
( is then placed and the center part turned to the re- 
quired dimensions. When sheaves are made of cast iron, 
the first two operations are, of course, unnecessary. 
N. J. STEEL. 
Greenock, Scotland. 
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Speeding Up a Small Shop 


In a shop of 100 hands, manufacturing a few special- 
ties, how can we give the men a direct incentive to give 
maximum output? Though there is no apparent shirk- 
ing, there is a general drowsiness that should not exist. 
We rely upon the efforts of a superintendent who does 
nothing but walk the shop and follow the progress of al? 
the work. 

The results are fairly satisfactory in the case of ma- 
chine hands, but not for fitters and erectors, whose work 
is less referable to a standard. We have examined all the 
systems known to us, but dismissed each as being for 
some reason unsatisfactory. 

The work is not sufficiently of a repetitive character to 
warrant the piecework system. We do not seem to be 
big enough to face the complications and the mass of 
clerical work entailed in establishing and developing a 
bonus or a premium system, and profit-sharing seems to 
be too revolutionary for us to make an experiment of this 
sort. 

We have plenty of trade and feel confident that a much 
larger output could be handled without increasing either 
plant or staff. All that is needed is an added stimulus to 
the interest and effort of the men. Is the character or 
size of our business at fault, or is there a better plan than 
ordinary day rates plus close supervision ? 

A. CLARKE. 

Bristol, England. . 


Machining a Crankshaft 


The line engraving shows a part that we make every 
day, our annual consumption being approximately 15,000 
to 20,000. One man has been able to meet demands up- 
todate, but it now becomes necessary to double up or de- 
vise a better method of machining the piece. 

I have thought that some of the tool and jig designers 
who are readers of the AMERICAN MACHINIST would like 
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MACHINING A CRANKSHAFT 


to meditate on this subject, and, therefore, present the 
problem of tooling. 

The part is made from 13-in. round, machine ‘steel, 
and is finished to 114 in. in diameter on main bearings 
which are 24% and 4% in. long, while the crank bear- 
ing is 144g in. in diameter by 13 in. long, all as shown. 

R. R. Kerra. 

Three Rivers, Mich. 

oe 
oe 

At the close of business Nov. 23, 1912, the total number 
of applications for patent awaiting the action of the United 
States Patent Office was 26,083. The total number of cases 
pending in the Patent Office must also include the pending 
applications which have been acted on by the Patent Office 
and are awaiting amendment or other response on the part 
of the applicant. 
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QUESTION 





Parting Tools for Making Washers 


Some time ago you published an article showing a cutting- 
off or parting tool taking care of the smail chips that form 
when cutting steel or cold-rolled stock. The article advo- 
cated using two tools. 

I have been making washers of all sizes and shapes from 
common cold-rolled stock and using a tool of my own design 
on an old-style Windsor screw machine, which is worn badly 
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and loose in the head and spindle. This tool will stand up 
for 10 hours without regrinding, and the work comes out 
smooth, true on the face and polished on the oval side. 

I have never been able to do this with any other kind of 
a tool than this, which takes care of all those small chips 
that form during the cutting process; the cutting compound 
causes them to flow away from the cutting face, leaving the 
face of the tool clean and free cutting. 


Ind. S. M. McVAY. 


Anderson, 


5-4 
Efficiency Expert and the Workman 


I was much interested in John R. Godfrey’s article in Vol. 
37, page 940, entitled “Manager and Efficiency Expert.” I 
was particularly interested in this article inasmuch as I have 
had some experience with “experts” of various descriptions, 
ranging from ordinary demonstrators to shop systematizers, 
and have learned to accept them as being constituted of a 
little knowledge and much bluff. 

Admitting that there are men who have made a compre- 
hensive study of system and efficiency, it seems illogical to 
assume that anyone of them can enter a strange plant, thor- 
oughly ignorant of the equipment, the product, and the 
character and training of the workmen, and tell the resident 
manager how to run the plant. A good many evidently pro- 
ceed on the theory that it is easy to criticize, and that the 
greater the criticism the more important they will seem to 
those whom they attempt to instruct. 

Many of them are particularly fond of condemning the 
tools, particularly jigs and fixtures. I have known them to 
criticize jigs that have turned out accurate jobs for months, 
claiming that they were old-fashioned. What if they were, 
as long as they produced satisfactory work and resulted in 
maximum output! If antiquity is the only criticism that can 
be urged against them, it seems unreasonable to expect an 
expenditure for new equipment of this type, if the only re- 
sult to be obtained is modernity, and not efficiency. 

Too often the constant criticism of the “expert” breeds 
dissatisfaction among the workmen. This at first asserts it- 
self in a poorer quality of work and decreased qthantity. This 
condition goes from bad to worse, whereupon the “expert” 
feels called upon to revolutionize the speeds and feeds of the 
various machines. This results in more and keener dis- 
satisfaction; frequently in a summary dismissal by a much 
overworked and nagged foreman, or else the workman quits 
voluntarily. 

Cutting Piecework Prices 


Another self-assumed function of such an expert is the 
usual investigation of piecework prices, resulting in a cut 


many cases cuts in piecework prices 
I have often seen such prices 
so high that men killed from one to three hours per day, 
because they knew that they would not obtain the full 
amount earned by them, and did not feel like speaking about 
it, owing to the treatment received from superiors. 

The trouble, however, is more often in the way that 
such an investigation is conducted. As an illustration of 
this, a certain shop was paying $3.50 for a certain piece of 
work. This was a great deal too much, and the new price 
setter went up in the air, telling the workman bluntly that 
the price would be cut. The man balked. He was a good 
man and a steady worker, and naturally resented what he 
regarded as the meddlesome tactics of the “expert.” 

The foreman learning of the difficulty looked into it, anda 
day or so later, discussed the matter with him as man to 
man, requesting the workman to state just what he could 
do in a day and what he thought would be a fair price. 
He responded to this method at once (as I have found that 
fully 75 per cent, of the mechanics will do) by saying that 
he would be satisfied with 40c. an hour if he could feel sure 
of getting it, and that he could do about two a day when 
the pieces came to him in good condition. Knowing that at 
times some of the pieces would spring in the turning to 
some extent, the foreman set the price a few cents above $2 
each, and left the man well satisfied. 

I have cited this little incident simply to illustrate the 
fact that a capable executive, with ability, tact, and a knowl- 
edge of human nature, is worth more in any department of 
a manufacturing plant than 90 per cent, of the .“efficiency 
experts” that can be engaged in the course of a year. 

Ss. E. LOUIS. 


wherever possible. In 
can be made without harm. 


Pawtucket, R. IL 
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Threading Short Nipples 


The article in Vol. 37, page 948, for threading short nip- 
ples, reminded me of a method I have been using with good 
results. 

In the engraving, A represents the holder, made trom a 
piece of pipe, about 10 in. long and of the same size as the 
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THREADING SuHort NIPPLES 


nipple, which is to be threaded. The end of the holder is 
threaded back far enough to allow an ordinary coupling B 
to screw on easily, until the holder almost projects through 
the coupling. The nipple, which already has been threaded 
on one end, is now screwed into the coupling, three or four 


turns by hand. The coupling is then run back, until the nip- 


ple comes home on the shoulder, formed by the end of the 
holder. 

The nipple D is now held firm and any torsional force that 
will be brought upon it, by threading, will only cause it to 
be held more firmly. To remove the nipple, unloosen the 


coupling; the nipple can now be unscrewed by hand. 
In the engraving, the full lines show the bushing, guided 
by the coupling, when threading nipples of ordinary length, 
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understood that the next size larger bushing must 
be used. The dotted lines represent the coupling in position 
indicated by B, for threading very short nipples. In this 
case a bushing the same size as the pipe is used, and is passed 
over the holder from the rear end and then secured to the 
die stock. 


it being 


WALTER BLUME. 
Cincinnati, Ohio, 
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Two-Part Circular Cutter for the Screw 
Mauhine 


In Vol. 37, page 826, Mr. Jecobson and Mr. Abbott explain 
how they overcame the difficulty of a two-part cutter “crowd- 
ing.” Their methods are practical enough in case there is 
room in the turret of the screw machine to insert a holder 
with a piece of stock for the purpose of catching the piece 
cut off. 

The job I refer to is best explained by the engraving. As 
will be seen it is wade on an old-style No. 00 Brown & Sharpe 
screw machine, having only five turret holes. Position A is 
the stop, B is a box tool, C a centering drill, Da drill, and 
E a reamer. 

A chamfer tool F is placed on the front cross-slide to 
remove the burr and clean the edge of the piece being made. 
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"i’wo-PART CrRCULAR CUTTER FOR THE SCREW MACHINE 
On the rear cross-slide is seen the two-part cutter G for 
severing the piece from the bar. 

Since in this job it is essential that the outside of the 
small washer or roller H be perfectly true with the reamed 
hole, the use of a box tool to remove 0.010 in. from the full- 
sized stock was necessary. 

It will be noticed that in this case it is a difficult matter 
to overcome the “crowding” of the two-part cutter. A remedy 


for this difficulty will be appreciated. 
G. T. TYSON. 
Harrisburg, Penn. 
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Showing the Shop 


Your editorial in Vol. 37, page 1084, “Showing the shop,” 
is a well taken point in shop etiquette, or the absence of it. 
Your remark to the effect that a competent man should be 
employed for this purpose is quite to the point... Your com- 
ments remind me of an incident occurring a short time ago. 

I went on business to one of the leading machine shops 
in New York State. Following a parley with the powers 
after a very long wait, I was handed over to the tender 
mercies of one of the office boys. This boy, about 15 years 
of age, conducted me through the shop and made remarks 
somewhat as follows: 

I would ask, “What is this department?” “Oh,” said the 
boy, “this is where they make things.” “What do they 
make?” “Oh, machines,” he replied, and so on through the 
entire shop. The only knowledge he could impart was that 
he knew—nothing;: and for all the departments it was “mak- 
ing machines.” The various processes were as foreign to 
him as Chinese. 

Atter my interesting visit I was conducted back to the 
office and asked if I had got all the information I re- 
quired. TI had there to admit that my time had been 
wasted and had to ask to go over the route again, this 
time with an intelligent guide. I also noticed that many 
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of the secret processes of the firm were not protected from 
me, as the boy did not have the tact to guide me as a 
man would have done in such a position. 

Of course, I have had experiences just the opposite, 
where a visit to a shop has been one of delight and benefit. 
As you remark, a shep owner does not know what the well 
directed journey of a stranger through his shop may result 
in. Frequently it results in immediate business, or if not 
that, at least a well grounded recommendation from the 
visitor. 

E. M. KNOWLES. 

Providence, R. I. 
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An Inside Micrometer Attachment 


I noticed, in Vol. 37, page 907, an article describing an 
attachment to go with the L. S. Satrrett inside micrometer. I 
have been using one something like it for about four years, 
and have found it very useful in locating buttons on jigs. 

I got the idea for this when in charge of a repair crew 














An Insipe Micrometer ATTACHMENT 


at the New York Air Brake Co., Watertown, N. Y. They 
have some double-bar boring mills, and it was to keep these 
bars parallel that I made the attachment illustrated. It 
can be set on rods from % to 8 in. in diameter, and may 
be used in many other places, 
J. F. LEPPER. 
Grand Mere, Can. 
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Stresses and Deflections of Shafts— 
Erratum 
In Vol, 37, page 1028, column 1, immediately under the 
line engraving Case 2, “Shaft of Various Diameters,” the 
paragraph: 


As the strips are all of the same width, the middle ordi- 
nate will be proportionate to the area except in cases where 
the area is very irregular in outline, should read: 

If all the strips are of the same width, the middle ordi- 
nate, etc. 


#% 


At the convention of the American Society of Agricultural 
Engineers, héld in Chicago during the last week in Decem- 
ber, one of the important points discussed was standardiza- 
tion. The opening paper outlined the standardization work 
of the Society of Automobile Engineers, pointed out the guid- 
ing principles and satisfactory methods used by that society. 
Other speakers discussed standardization in agricultural en- 
gineering, and standards for agricultural machinery in gen- 
eral, and for gas tractors. Specific suggestions for parts that 
should be standardized included bolts, screws, nuts, rope and 
binder twine, gears, oil and lubricants, mower and binder 
guards, and a few commonly used sections of agricultural 
machinery materials For gas tractors the parts mentioned 
were: Spark plugs, screw threads, bolt and nut fits, wheel 
tires, carburetor fittings, magneto dimensions; also the horse- 
power rating. 
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EDITORIALS 





The Second Week of the Machine 


It is aptly said that the most critical time in the life 
of a single-purpose or high-duty machine tool is the end 
of the second week after it is put at work in a shop where 
it is the first of its kind. The situation is something like 
this: The machine has been sold on a guarantee and a 
demonstrator sent to set it up and get it started. He 
has been at hand during the first week and has made sure 
that the first jobs were turned out with the required ac- 
curacy and in the estimated time. At the end of his week 
he leaves, and then comes a change. 

The new operator has had only a little training; it is 
evident that the demonstrator cannot impart to him in a 
single week the results of years of experience. Thus as 
new jobs come along, while he may make a good record 
of output, it will not compare with that of the week be- 
fore. His shopmates are apt to be critical and may not 
be over-anxious to see the machine succeed. These things 
reach a climax at about Saturday noon of the second 
week, for at that time everyone is ready to believe that 
the machine is far from being the time-saver that was 
supposed and indicated by a few jobs turned out with the 
aid of the demonstrator’s skill. 

If this is a true picture, the remedy is obvious. A rep- 
resentative of the machine-building firm thoroughly fa- 
miliar with the operations of its product should enter that 
shop at about the beginning of the third week. The op- 
erator’s doubts and uncertainties can be cleared away, the 
machine once more brought up to a proper rate of pro- 
duction, and the chances of its being an assured success 
at the end of the third week and thereafter much in- 
creased. 
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Courtesy to the Man After a Job 

Every little while, and sometimes oftener, we receive 
letters regarding the methods, or lack of them, pursued 
by those hiring men, through the department of the 
AMERICAN MACHINIST devoted to that purpose. Most 
of these are complaints at lack of attention to applications, 
about which much is to be said on both sides; but a few 
have other and sometimes justifiable grievances. 

Most of the difficulty comes from a lack of appreciation 
on both sides of the soothing effect of a little courtesy, 
which would be easy and natural if the two parties met in 
person. Neither would be wilfully rude nor disagreeable 
if they met, and yet there are too many cases where little 
or no consideration seems to be shown to an applicant 
tor a position by mail. 

As in most other cases, neither side seems to quite un- 
derstand the conditions and state of mind of the other. 
After negotiations have been opened, if for any reason it 
is not desirable to continue, a courteous note, saying that 
the position has been filled, is much better than silence. 
For even though disappointing, it cuts out building on 
vain hopes and leaves a man free to consider any other 
position that offers—and it is fairer in every way. 





In any case where a firm opens negotiations with a 
man, he should be kept informed as fully as possible of 
the way in which matters are progressing. If he is asked 
to spend time and money to come to an interview, he 
should be remunerated. But most of all, he should not 
be kept on the anxious seat a moment longer than neces- 
sary; not only on account of mental wear and tear, but 
so that he may not ignore other opportunities. 

It is the old story of trying to play fair with the other 
fellow, and though it may not fit in with the ideas of 
some Napoleons of finance, it leaves a better feeling all 
vround and pays in the long run. 


Standards for Buying and Selling 


Those who have to do with the buying and selling of 
machinery realize how few recognized standards we have 
in judging the good points of any machine. In some cases 
the “price per pound” idea prevails and is used in judging 
prices ; but it must contain so many variables as to be un- 
satisfactory in many cases, 

Few will advocate the buying of machinery solely on 
price, and yet many purchasing agents talk as though 
that were the controlling factor. One of the important 
points seems to be the determination of the work to be 
expected from the machine. Not simply one class of 
work, but the work as a whole, so that the different re- 
quirements may be considered. 

If, for example, the machine is to be used exclusively 
for boring work which is held in a fixture and has boring 
bars guided in this fixture, almost any machine with 


power enough to drive the bars, will answer. All the 
necessary accuracy is in the fixtures, and a com- 


paratively cheap machine will answer every requirement. 
But if it should occasionally be wanted for boring 
work-holding fixtures, then extreme accuracy is required 
and it will be wise to buy a machine capable of doing this 
work, even though it is not generally used in that way. 

There are many cases, however, where money is thrown 
away in buying expensive machines when a very simple 
and cheaper machine would do the work plenty well 
enough. When a machine is “good enough” for the work, 
it is evidently foolish to buy one that is more expensive. 
And it is a wise manager or workman who knows when 
he reaches the “good enough” point. 

Those who buy at all judiciously set up standards 
of their own, whether they tabulate them or not. Differ- 
ent degrees of accuracy are demanded in engine lathes 
for the toolroom and for plain turning; different degrees 
of rigidity and power for forging lathes, or for turning 
lead screws. 

If some of these requirements could be tabulated: and 
given to bidders, it might be easier for all concerned. 
It should save much time that is now devoted to talking 
about features which are not essential to the work in 
hand; to comparing makes of machines which are not 
in the same class, and to confusing features which have 
no bearing on the case. 
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Chip Space 


A problem for the shops to solve is represented in con- 
nection with some high-duty machine tools. This is the 
providing of suitable devices and arrangements for taking 
care of chips. This comes not so much from the size of 
the chips, their thickness and breadth as from the higher 
speeds at which the machines are run and improved de- 
vices for fastening and unfastening work, all of which 
aid in producing a greater quantity of chips per hour or 
per day than heretofore. 

This condition is especially true of machines which use 
lubricants for cutting and on which provision must be 
made not only to catch the chips, but also the liquids. 
In some cases of this kind, surrounding pans have been 
made sufficiently large to hold the chips for a day’s run; 
but a thousand pounds of coarse steel chips occupy con- 
siderable space. 

This is a matter of sufficient importance to warrant con- 
sideration on the part of the builders of high-duty ma- 
chines, for none of the details of successful operation can 
be overlooked. Provisions for the quick removal of chips 
and for ample storage space for those which must be cared 
for between the times of removal, must be provided. 

The suggestion has been made that we may see such ma- 
chines surrounded by gratings or having an adjacent 
manhole in the floor through which the chips can be passed 
at frequent intervals by the operator and thus keep the 
machine and its immediate surroundings clear. This 
sounds somewhat fanciful, but so did the first suggestion 
to provide floor gratings for molding sand when shaking 
out castings in the foundry. 
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The Use of Mathematical Tables in 
Handbooks 


We read: “Of making many books there is no end.” 
In a spirit of perfect reverence we can subdivide this great 
truth and say: Of putting mathematical tables in engi- 
neering handbooks there is no end. 

If you have in your possession several handbooks, or if 
you have only two, just glance them over and see the du- 
plication of the common mathematical tables, such as areas 
of circles, squares and cubes of numbers, common log- 
erithms, values of the natural trigonometric functions, 
and the ‘ike. 

If this is the first time you have looked them over for 
this purpose, you will be surprised to note the duplication 
that exists. Book publishers make you pay for editing, 
composing and printing page after page of this material 
that is identical with what has been presented many times 
before. Should you ask for their reason they would un- 
doubtedly say: “We must print these tables to have our 
handbooks complete.” 

This may have had some weight in the day when the en- 
gineering handbook was general in character. But that day 
has passed. Handbooks now a > special ; they are devoted 
to some particular engineering field. The general volume 
has had its day, and it is therefore absurd to duplicate 
these tables in book after book, especially in such as are 
aimed at a special field. 

It should be possible for the draftsman, designer and 
engineer to buy a handbook particularly adapted to his 
1eeds, without having its.size swelled by material that he 
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can get, in better form, in a book devoted to some other 
special subject. An illustration of this is logarithms. We 
are all acquainted with the excellent tables of Vega. This 
well known, often tried book is so far better than the 
tables of logarithms published in any handbook that, aside 
from there being no excuse for the latter, the former, or 
its equal, should be in the possession of everyone who is 
coing any form of engineering work. 

Still another absurdity in this connection is the print- 
ing of such mathematical tables in trade catalogs. From 
the viewpoint of the one who receives such a catalog, this 
practice is indefensible. From the viewpoint of the giver, 
his motive may be kind in wishing to give something of 
value, but he ig most unfortunate in his selection. If he 
wishes to give something of real use, let him select mate- 
rial which has not been spread broadcast by others. 

The discriminating user always looks with suspicion 
upon the accuracy of such tables, and, in fact, there are a 
few classic examples of errors which have been perpetu- 
ated because someone made an original mistake in the 
data in some trade catalog, and others copied. 

We are ready to welcome the handbook which is not 
overloaded with mathematical tables, and our respect for 
the trade catalog free from this material is greater than 
for the one which still continues to present it in the old- 
style form. 
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A New Power Unit—the Myriawatt 


A report recommending the adoption of a new power 
unit has just been presented by a joint committee of the 
American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers. This-unit is 
called the “myriawatt,” and is intended to replace the 
unit “boiler horsepower.” It is recommended as a sim- 
ple and satisfactory method of rating the input of power- 
generating machinery in terms of the international 
power unit, the watt. . 

Instead of reading the output of a direct engine-con- 
nected generator, or a turbo-generator in kilowatts, and 
the input in boiler horsepower, or heat units, as at 
present, the electrical output can be stated in kilowatts 
and the steam input in myriawatts. The myriawatt is 
about 2 per cent. greater than the unit “boiler horse- 
power.” 

The joint committee recommends the use of the myria- 
watt as the unit of mechanical power, and requests that 
the respective societies use it exclusively in connection 
with boilers, producers, turbines and engines, and dis- 
continue the use of the term “boiler horsepower.” It is 
further recommended that in writing to publications 
the terms myriawatt and myriawatt-hour be abbreviated 
to mw. and mw.-hr. 

This is in conformity with the existing abbreviations 
for kilowatt and kilowatt-hour, respectively. A fourth 
section of the resolution requests that this report be 
brought to the attention of the International Electro- 
Technical Commission, which met, in Ziirich, Switzer- 
land, on the eighteenth of this month. 

In addition to the value of the specific recommendation 
made by this joint committee, it is of importance because 
it is the first joint standardization work that has been 
accomplished by any two of the national sister engineer- 
ing societies. It is earnestly hoped that this may be but a 
starting point for much similar joint action. 
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SHOP EQUIPMENT NEWS 


Cutting-off and Centering Machine 


The halftone shows a cutting-off and centering machine 
recently developed by the Holton Co., Jackson, Mich. 

Phosphor-bronze bearings are used throughout and the 
front boxes are provided with means of compensation for 
wear. The countershaft has tight and loose pulleys, 8x4 
in., designed to run from 300 to 350 r.p.m. A 3-step 
cone with 31%-in. belt is provided, and all gears are pro- 
tected by cast-iron shields. Sixteen collets for round 








CUTTING-OFF AND CENTERING MACHINE 


stock, ranging in eighths, are furnished with each ma- 
chine, and the lever can be operated while the machine 
is in operation. 

The machine is equipped with a centering device which 
can be readily attached or detached, or can be left on 
the machine without interfering with the cutting-off op- 
erations. The shaft to be centered revolves, the center 
drill and countersink being forced against it by a lever 
movement and quickly withdrawn. The entire device is 
then thrown back on a hinged joint, leaving the front of 
the collet unobstructed for the removal and insertion of 
the work. 

A rotary pump supplying oil or cutting compound to 
the tool is direct connected to the shaft of the machine. 
The double-head tool vise shown is operated by a pilot 
wheel and screw and permits cutting on two sides of the 
stock. 

The machine has a capacity for 4- to 114-in. gas pipe, 
or any size tubing up to 2 in. outside diameter, and 
weighs about 950 Ib. 


Sensitive Drilling Machine 


The halftone shows a 21-in. sliding head high-speed 
drilling machine recently developed by J. E. Snyder 
& Son, Worcester, Mass. 

The spindle is bevel-gear driven and the machine is 
designed to handle drills from 4% to % in. Lever feeds 
of 0.003, 0.006 and 0.01 in. per revolution of spindle 
are provided. The table is raised or lowered by means of 


MACHINIST 20% 






a crank wrench in connection with a steel pinion and 
rack on the column. The sliding head is balanced and 
arranged for rapid adjustment to any desired position. 
The cone pulleys carry 24-in. belt and the tight and 
loose pulleys are 10 in. in diameter. 

The shafts, spindles and sleeves are finish-ground, and 

















SENSITIVE DRILLING MACHINE 


The total height of this ma- 
in., and 
dis- 


the sleeves are graduated. 
chine is 76 in.; it drills to the center of 21 
has a spindle traverse of 6144 in. The greatest 
tance from the table to the spindle is 29 in., and the 
machine occupies a floor space of 16x40 in. It may be 
furnished with motor drive when desired. 
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Electric Tachometer or Speed Indicator 

The electric tachometer or speed indicator shown is de- 
signed to accurately indicate, or record on a chart, the 
revolutions per minute of a rotating shaft or wheel. It 
consists of a small magneto or generator, particularly de- 
ned for use with this tachometer, and which generates 
volts at 1000 r.p.m. 

On account of the voltage generated, an instrument, 
absolutely dead beat in operation, can be supplied. In- 
struments have been particularly designed of unusually 
high resistance, exceeding 3000 ohms in each instrument, 
so that the length of leads connecting the magneto or 
generator and the indicating instrument had no effect on 
the readings. 
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One, two or three instruments can be connected to the 
same generator without affecting the indications. This 
high resistance feature is exceedingly advantageous, as 
oftentimes, after the generator and one indicating instru- 
ment have been installed, it is desirable to place a re- 

















Exectric TACHOMETER OR SPEED INDICATOR 
cording instrument in the office, or at another convenient 
point, and this can be connected to the generator without 
recalibration of the instrument. 

This tachometer is the latest addition to the line made 
by the Brown Instrument Co., Philadelphia, Penn. 
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Roller Mandrel 


The mandrel shown has a small hardened roller, which 
rolls back and forth in a slot cut along the face of the 
shank. This slot is milled off center, so that the roll drops 
below the outer circumference of the mandrel when the 
roller is rolled toward the left, and appears above the 
circumference of the mandrel as it is rolled toward the 
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RoLLeR MANDREL 


Two recesses are made in the side of mandrel to receive 
two band springs to prevent the roller from falling out 
of the slot, two corresponding recesses being made in the 
roller to prevent the springs from touching the work. The 
mandrel! is milled with a flat on one end to receive a 
lathe dog or carrier, and both ends are centered. <A 
shoulder on the carrier end acts as a stop or brace for the 
work. 

The work is slipped on the mandrel when the roll is 
below the circumference of the mandrel, and to cause the 
work to bind, it is only necessary to roll the roller toward 
the right until the work jams. The more strain placed on 
the work toward the right, the harder the work binds, but 
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to release the work it is only necessary to revolve it 
toward the left. 

This type of mandrel is also made in stub form, with 
standard Brown & Sharpe and Morse taper shanks, by 
the Alert Tool Co., Philadelphia, Penn. 
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Cam Cutting Machine 


The halftone shows a 12-in. cam-cutting machine, de- 
signed for cutting face or barrel cams. The spindle slide 
runs on large balls in steel tracks. The drive is from a 
universal joint from the overhead counter. The rail slide 
is balanced, operated by rotary nut with a ball thrust, 
giving a quick motion for the removal of the cutter and 
former pin on the completion of the cam. The spindle 
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CAM-CUTTING MACHINE 


slide is clamped in position while making the change, re- 
turning to a positive micrometer stop. 

Provisions are made for the instantaneous reversal of 
the feed, or complete disengagement. The change from 
face to barrel-cam fixture is readily made, the barrel-cam 
fixture being shown on the floor. All gears are protected 
and the spindles are of a style similar to those used in 
profilers. The machine has three speed changes and 
eight changes of feed. The maximum and minimum dis- 
tance from the end of the spindle to the rotary table is 
1134 and 314 in., respectively. 

This machine is a recent addition to the iine made by 
the Garvin Machine Co., New York City. 








January 30, 1913 AMERICAN 


Points of Interest at the Automobile 
Show 


The second week of the 13th National Automobile 
Show for commercial trucks, held Jan. 20 to 25, at the 
Grand Central Palace and Madison Square Garden, New 
York City, had many interesting exhibits. 

There were 74 makes of vehicles, 323 accessories and 
33 motorcycles. The Bullard Machine Tool Co. exhibited 
one of its latest vertical turret lathes. The Baush Ma- 
chine Co. showed a multiple, adjustable-spindle drill. The 
Garvin Machine Co. displayed a number of its special 
machines, a bearing oil-grooving machine being worthy 
of note. The Potter & Johnston Co. had on exhibition 
one of its automatics. The Hisey-Wolf Machine Co. 
showed a number of its electrical products. The Fair- 
banks Co., Eveland Engineering Co. and the Lees-Brad- 
ner Co. were also represented. 

The commercial-vehicle exhibits were of an interesting 
character, the sizes being from 1000 lb. to 10 tons ca- 
pacity. - Some of the vehicles had bodies of interesting 
construction. One of the larger Ilewitt trucks had a 
semi-inclosed body of good design for carrying milk. 
The bodies of vehicles desi-ned for carrying coal, and 
similar work, had the body-elevating mechanism driven 
by the engine. The Peerless employed a telescoping screw 
for uperating the hoisting mechanism. 

The Speedwell had a novel design for raising the driv- 
er’s seat to obtain access to the motor plant. The 
Autocar had a 114-ton vehicle, employing various-style 
bedies, as an exhibit. It might be interesting to say that 
the Autocar Co. is devoting all of its time to making this 
one size vehicle, with various style bodies, having ceased 
the manufacture of pleasure cars. 


Worm Drives 


{t was noticed that there was a tendency to worm- 
driven vehicles, one or two being of the Hindley type, 
the uthers of the plain worm and wormwheel. All the 
driving shafts for the worm drives were over the worm- 
wheel, the worm and wormwheel being inclosed. The 
Pierce-Arrow had a well designed worm drive, the differ- 
ential of the spur-wheel type being located inside the 
wormwheel. 

All the cars were using four-cycle, water-cooled motors 
with the exception of the Krebs and the Chase. The 
Krebs had two styles of engines, a two-cylinder, two- 
cycle, and a four-cylinder, four-cycle, both water cooled. 
The Chase had a truck using a two-cylinder, two-cycle, 
air-cooled motor. The La France Fire Engine Co. had 
one of its trucks fitted with one of the Manly hydraulic 
drives. The Walter Motor Truck Co. had a number of 
vehicles showing its Latil front drive. These vehicles 
are novel, insofar as the drive is through the front wheels, 
which are the only ones fitted with rubber. The rear 
wheels, which carry the weight of the load, are fitted with 
steel tires. 

Most of the wheels used on the various vehicles were 
of the “artillery” wooden pattern, though it was noticed 
that some of the steel wheels were in use. It was also 
noticed that there was an endeavor to overcome -shock 
to the vehicle caused by a solid tire; various methods, 
such as springs and rubber pads being used for this pur- 
pose. 

A general impression received from the vehicle show is 
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that the design of the motors differs little from those 
shown last year. The transmission is also very similar, 
being a three-speed forward and reverse. The manner 
of drive seems to have changed the most, though 
the majority still use the chain drive. A number of 
manufacturers are using the direct drive through a worm 
cnd wormwheel, and one maker of trucks is employing 
the front-drive method. The style of wheels has not 
changed much; artillery wheels predominating. A few 
makers are using the steel style. 


os 
ve 


Designs of and Materials for Gages 


[The following text matter was inadvertently dropped 
from the end of the article published under the above 
title, beginning on page 141.—Ep.] 

As a limit gage for large diameter holes, the gage 
shown in Fig. 28 is ideal and inexpensive. It is easily 
handled and is not as liable to damage as a pin gage, while 
its wearing surface is considerably larger. 

A built-up flat plug gage is illustrated in Fig. 29. The 
body can be made of cast iron or aluminum, while the 
removable pads A should be hardened tool steel. These 
pads are easily removed at small cost and by making dif- 
ferent sized pads, the same gage body can be used for a 
number of different diameters or sizes. 





Rina GaGEs 


Suitable proportions for ring gages are presented in 
Table 6. When making these gages it is advisable to 
leave a projecting shoulder around the hole, as shown by 
the dotted lines in the illustration. This shoulder can 
be removed in the final operation. This cuts off that 
part of the hole that has become bell-mouthed due to the 
grinding wheel cutting more freely at the end. 

Two methods of making limit ring gages are shown in 
Figs. 30 and 31. The built-up gage, Fig. 30, is the 
easiest to make, but the solid type, Fig. 31, would stand 
rougher treatment in the shop. 

Plug and ring gages for square holes are shown in 
Figs. 32 and 33. The female part has the corners cut 
away, and this serves the purpose of allowing clearance for 
grinding the inside and also does away with the sharp 
corner which might have the result of starting a crack in 
the hardening. 


TAPER GAGES 


A separate set of taper gages should always be pro- 
vided for turning and grinding sizes. The gage should 
be made so that the large end of the plug and the small 
end of the ring come flush with the end of the cone por- 
tions, as shown in Figs. 34 and 35. In some shops the 
same gage is used for the grinding and turning operation 
of coned aurfaces, with instructions to the lathe operator 
to leave the plug out so far to allow for grinding. Such 
a practice is fatal to good production; he either leaves 
too little for grinding, or else too much. Referring 
again to Fig. 35, it will be seen that the ends are re- 
cessed. This is done to allow the gage to be ground on 
the ends to the correct length of the tapered hole which it 
is to gage. 

The female member, Fig. 34, is treated in the same way, 
the ends of this gage being ground to the exact length af- 
ter the bore is finished. It will be observed from the en- 
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graving that a shoulder is left for this grinding. This 
also prevents the marking on the ends from being in- 
terfered with. 


Kryway GAGES 


A ring gage for testing the proper location of keyways 
is illustrated in Fig. 36. Another type, which can be 
used when it is necessary to apply the gage to a key- 
way that does not run through to the end of the shaft, 
is shown in Fig. 37. 

The accompanying male plug is seen in Fig. 38. It 
should be noted in all cases where there are two keys, 
that only one of them should extend the whole length of 
the gage. This enables the size of the keyway to be 
tested independent of its location. 

Three styles of limit keyway gages are shown in Figs. 
39 and 40 and Table 7. When gaging flat keyways in 
shafts, Fig. 39 is used, and Fig. 40 is used for keyways 
and holes; A represents the depth, B the width and C 
the length of the keyway. Table 7 gives suitable pro- 
portions for making up a set of limits for Woodruff key- 
way gages. 

An inspector’s keyway gage is shown in Fig. 41. It 
is very good for gaging such work as shown in Fig. 42. 
The keyways, it will be noticed, are on opposite sides of 
the shaft. 

One method of making female gages for gaging the 
keyways in a tapered shaft is shown in Fig. 43. With 
this style of gage, one keyway can be gaged at a time. 
In a good many cases this gage is superior to the sta- 
tionary type of keyway gage which is so often made. 
The keys A should be a sliding fit and have no percep- 
tible shake in the body B. All parts should be hardened 
and ground. The gage, Fig. 44, is similar to Fig. 38 
except that it is used for gaging the keyways in a taper- 
ing hole. 


Pin GAGES 


Holes can be very accurately tested by pin gages, but 
when used on small! holes it is necessary that they should 
be in competent hands. For large holes they are the 
only gages that can be used at all. The proportions 
given in Tables 8 and 9 give a stiff reliable gage without 
being unnecessarily cumbrous. The addition of the han- 
dle is particularly advisable for smaller sizes or for gag- 
ing the bore of holes of any depth. This type of gage 
adapted to the limit system is shown in Fig. 45. 

Fig. 46 is another design which can be used for the 
same purpose. In the larger sizes of this example the 
center of the plate is cut out to make it lighter and more 
easily handled. 

A set of pin gages in which a bend is introduced for 
the purpose of allowing it to be used at some distance in 
a hole, or applied while the work is on a mandrel, in a 
manner similar to the gage shown in Fig. 4, is shown in 
Fig. 47. 

A very useful adjustable pin gage is shown in Table 
10. The proportions have been found suitable in prac- 
tice. The adjustable pins are of hardened tool steel, 
while all other parts are of machine steel. When ad- 
justed to the proper diameter, these pins are locked by 
tightening the clamping screws. The heads of the pins 
are ground to the radius of the smallest hole in which 
they can be used. 
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NEW PUBLICATIONS 








TABLE OF ANGLES OBTAINABLE ON THE DIVIDING 
HEAD. By C. W. Ripsch, M. E., and P. W. Hirsch. Six 
3%x5%-in. pages. Price, 25c. Published by the authors, 
Dayton, Ohio. 

These tables have been prepared to meet the demands of 
machinists and tool makers for quickly finding examples on 
the dividing head without trial calculations. They cover all 
the angles obtainable by simple indexing on the dividing 
head, using the plates furnished with the machine with the 
addition of a 90-hole plate. 

The tables are calculated to the nearest second, and it 
is possible by their use to obtain any angle to within three 
or four seconds. An explanation for the using of the tables 
is furnished in the book, for either direct or compound in- 
dexing. 


THE METRIC SYSTEM. By Henry G. Bayer. Ninety-four 
4x6%-in. pages; 13 illustrations in the text; 26 tables of 
equivalents. Price, 85c. Henry G. Bayer, 232 Greenwich 
St., New York, N. Y. 


This little book has been prepared to furnish in useful 
form to the student, engineer and manufacturer, needful 
data in regard to the metric system. The author is an enthui- 
astic advocate of the system, but this does not blind him to 
the strength of the arguments in opposition; in fact these 
major arguments are briefly and accurately stated in the 
opening paragraph on page 11. 

The history of the system, its definitions, rules, etymology, 
26 conversion tables and explanatory problems are given. The 
general heads are: Measures of Length, of Surface, of Vol- 
ume, of Capacity, of Weight (mass), of Value; Miscellaneous 
Measures Used in Physics and Engineering, and Thermom- 
eters. 

The tables, which are among the most important and per- 
haps the most useful features have been worked out with 
care and completeness. They alone are sufficient to recom- 
mend the book, for too often the engineer exasperatingly 
fails to find the particular equivalent of some compound Eng- 
lish unit when he wishes to make a conversion to the metric 
system. This little book will be found of value by anyone 
having occasion to use the metric system. 


THE METRIC SYSTEM IN A NUTSHELL. By Henry G. 
Bayer. Thirty-one 4x6%-in. pages; 20 tables of equiva- 
lents. Price, 35c. Henry G. Bayer, 232 Greenwich St., 
New York, N. Y. 


This booklet contains 20 tables of equivalents of English 
and metric units, taken from the larger book by the same 
author, and reviewed above. It is arranged in a convenient 
form for the manufacturer and business man who wishes a 
general idea of the metric system and needs at hand tables 
to convert easily and quickly the quantities and measure- 
ments with which he deals. 





PERSONALS 











S. P. Waldron has been appointed contracting manager 
of the Boston office of the American Bridge Co., succeeding 
H. J. Kattell, deceased. 


H. Wild, chief tool designer of the Continental Motor Mfg. 
Co., Detroit, Mich., has resigned in order to become factory 
representative for the Hannifan Mfg. Co., Chicago, Ill., and 
the Murchey Tool Co., Detroit, Mich., with headquarters in 
New York City. ¢ 

John J. Grant, so well known to our readers through his 
intimate connection with the development of automatic ma- 
chinery in general, and automatic screw machines in par- 
ticular, has organized the Grant Engineering Co., with head- 
quarters in the Free Press Building, Detroit. Mich., and will 
devote himself to the gene:a: practice of mechanical and 
consulting engineering. 


2 
ve 


Among the calendars for 1913 that have come to our notice, 
those distributed by the following concerns appear to be 
especially attractive: Whitman & Barnes Mfg. Co.; National- 
Acme Mfg. Co.; Norton Co.; Brown Instrument Co.; Simonds 
Mfg. Co.; The Boye & Emmes Machine Too! Co.; The Bald- 
win Locomotive Works; National Tube Co.; Cleveland Twist 
Drill Co.; Wicaco Screw & Machine Works; American Tool 
Works Co.; The Lunkenheimer Co. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Union Twist Drill Co., Athol, Mass., has purchased 
the plant of the S. W. Card Mfg. Co., Mansfield, Mass., and 
the Butterfield Co., Derby Line, Vt, and will Operate the same 
as auxiliaries to the Athol plant. 

Sanders & Butler, Boston, Mass., are erecting a fireproof 
service station and garage on Lansdown St., opposite the 
Regent Garage. The new building, which is of reinforced 
concrete, 250x80 ft., three stories, will be completed about 
Mar. 

The Clinton Wire Goods Co. plans to build an addition to 
its plant at Clinton, Mass., in the early spring. 

The Gulf Refining Co., 110 State St., Boston, will build a 
distributing station on Allen St., Somerville, Mass. Among 
the buildings proposed will be a garage, 30x50 ft. A. B. Caril, 
American House, Boston, is supt. of construction, 

The Stoddard Motor Co. plans the construction of an addi- 
tion to its garage at Springfield, Mass. he new building 
will be 60x65 ft., two stories, of brick and steel. 

The United Optical Co. plans the construction of an addi- 
tion to its plant on Maynard Ave., Webster, Mass. 

The Pope Mfg. Co. is planning the construction of various 
additions to its plant at Westfield, Mass., to provide space for 
the motorcycle-manufacturing department. E. E. Hinsdale is 
local mgr. 

The Standard Foundry Co. has awarded a contract for a 
two-stery brick addition, 31x91 ft., to its plant on Grand 
St., Worcester, Mass. 

The Hope Foundry, Warren, R. L., 
Auburn, R. I. and remove to that place. 
$30,000. John E. Costello is mgr. and supt. 

The Bridgeport Auto Co., Bridgeport, Conn., has begun 
work on its new automobiles motor boat and aéroplane fac- 
tory. 

The Crane Valve Co. has awarded a contract for a new 
building at its plant in Bridgeport, Conn. It will be of brick 
and steel, two stories, 97x332 ft., and is estimated to cost 
$175,000. Hooper & Faulkner, 165 Broadway, New York, are 
engrs. 

The Lake Torpedo Buat Co. is building a three-story auxil- 
iary building adjoining its machine shop at Bridgeport, Conn. 

The Putnam Foundry & Machine Co. plans extensions 
which will treble the floor space of its plant at Putnam, Conn. 

The International Silver Co. will build an addition to Fac- 
tory F, at Wallingford, Conn. The building will be of brick, 
18x37 ft., one story. 


will build a plant at 
Estimated cost, 


MIDDLE ATLANTIC STATES 


Plans are being prepared fcr Edward Morin, Albany, N. Y., 
for the constrnction of a one-story garage at 84-86 Westerly 
St. 

Henry Fittel, 87 Linden Ave., Brooklyn, N. Y., has had 
plans prepared by Benjamin Diesler, arch., 253 Remsen St., 
tor the construction of a one-story garage, 103x116 ft. The 
estimated cost is $12,000. 

The Ferguson Steel & Iron Co., Buffalo, N. Y., has been 
incorporated with a capital stock of $100,000, and will build 
a shop for the fabrication of structural steel. The directors 
include James E. Ferguson, John W. Robinson and Charles 
Kennedy. 

The Erdle Perforating Co., manufacturer of perforated 
metal, 270 Mill St., Rochester, N. Y., has had plans prepared 
for a new factory, 75x300 ft., of brick, which it will build 
on York St. 

The Rochester Brass & Aluminum Co., Rochester, N. Y., 
has purchased property on Marrietta St., upon which it will 
erect a foundry and a two-story machine shop. 


The Gunn Motor Car Co., Utica, N. Y., has awarded a con- 
tract for the construction of additions to its plant. These 
include a reinforced-concrete building, 60x175 ft., two stories 
high; a kiln building, 22x104 ft., and a power plant, 45x60 ft. 

The Diehl Mfg. Co., manufacturers of electrical apparatus, 
Elizabethport, N. J., has purchased 12 acres of land on New- 
ark Ave., Elizabeth, upon which will be constructed a new 
plant in the spring. 

The Smidth Co., Jersey City, N. J., has acquired 22 acres 
of land at Elizabeth, on which it will erect a factory costing 
$40,000, for the manufacture of machinery for concrete prod- 
ucts. 

The Balbach Smelting & Refining Co., Newark, N. J., will 
expend about $20,000 for the erection of a steel fac tory build- 
ing at its Bay plant. It will be 110x208 ft., from plans by 
Geo. E. Fulton, arch. Plans for a one-story steel structure, 
64x85 ft., for a melting furnace have also been drawn. 


The Skinner & Leary Go., Newark, N. J., manufacturer of 
freight elevators, and general machinists, has been acquired 
by Frank P. Oexle and Charles A: Hamle The new owners 
will make improvements at the plant, an ‘increase the scope 
of business to include machine building, repairs and auto- 
mobile work. 


manufac- 
turers of special machinery and operating a general machine 
shop, is considering plans for the enlargement of its plant. 


The Darling Machine Works, Trenton, N. J., 


Ground has been broken for the construction of a one- 
story factory to be erected for the Continental Can Co., at 
Canonsburg, Penn. The estimated cost is $10,000. 


It is reported that the Chicago Bridge & Iron Works, Chi- 
cago, IIL, contemplates the construction of additions to 
its plant at Greenville, Penn. 


The Pittsburgh & Lake Erie R.R., 
awarded a contract for the construction 
McKees Rocks. 


Bids are being received by George W. Graves, arch., Row- 
land Bidg., Detroit, Mich., for the construction of a two- 
story factory, 350x100 ft. in Philadelphia, Penn. for the 
Richmond Radiator Co., 1480 Broadway, New York, N. Y. 
Noted Jan. 16. 


The William Steel & Sons Co., 
Penn., has been granted permits to 
Dental Mfg. Co., at 33d and Arch Sts., a $173,000 factory and 
a $10,000 power plant. The former building will be a five- 
story structure, 277x65 ft., of reinforced concrete and brick. 


Pittsburgh, Penn., has 
of a new shop at 


1600 Arch St., Philadelphia, 
erect for the Electro- 


The boiler and engine house will be 34x66 ft., one story’ high, 
of brick 

Bids have been received by Giovanni Fiocca, 885 North 
40th St., Philadelphia, Penn., r the construction of a one- 


story garage, 109x43 ft. The estimated cost is $5000. Noted 


Jan. 
Kahn & Greenburg, Morris Bldg., 


Murray White have awarded contracts for the 
cost $110,000, at 


Philadelphia, Penn., and 
erection of 


three two-story and basement garages to 
2302 Chestnut St. 

Bids are being received by Charles E. Lehr, ch. engr., 
Bethlehem Steel Co., South Bethlehem, Penn., for the con- 
struction of a four-story pattern shop, 200x62 ft. 


new plant, the Patapsco Iron Works, 303 
Baltimore, Md., has purchased ground at 
and will erect steel frame struc- 
steel work. The esti- 


As a site for a 
South Woodyear S8St., 
Wicomico and Hamburg Sts,, 
ture, with equipment for structural 
mated cost is $10,000. 


SOUTHERN STATES 


The Norfolk Southern Ry. has secured a site of 40 acres 
at Munden, Va., and will build shops and roundhouses: at 
an estimated cost of $500,000. F. L. Nicholson, Norfolk, Va., 
is ch. ener. 


It is stated that the Virginia Bridge & Iron Co., Roanoke, 
Va., will enlarge its plant and install additional steel-work- 
ing machinery. 


R. A. Alman, will erect a garage and 


Washington, Ga., 
two stories, 40x140 ft. 


office building. It will be of brick, 

F. L. Estes & Co., Nashville, Tenn., manufacturers of ma- 
chinery, will increase their capital stock from $9000 to $15,000 
and install additional equipment, and add to the number of 
products manufactured. 

B. J. Treacy, Lexington, Ky., has purchased a site upon 
which will be erected a large wagon-repair shop, the equip- 
ment of which will involve the purchase of iron and wood- 
working machinery. 

Stone & Flora, Mount Sterling, Ky., have leased a building 
now being erected, and will equip it as a general machine 
shop. Machinery will be bought in the near future. 

Matt Preston and Adolphus Parsons, Stanford, Ky., have 
leased a building and will equip it as a general machine shop, 
specializing in automobile repair work. Machinery will be 
bought at once. 


MIDDLE WEST 


Plans have been prepared for the construction of a $10,000 
garage at Rockdale and Knob Aves., Cincinnati, Ohio, for 


Mrs. Henrietta McKlee. Noted Jan. 2. 

L. C. Dennison, mgr. Winton Motor Car Co., Cincinnati, 
Ohio, has leased a building for use as a garage and repair 
shop. 

The Saginaw & Bay City R.R. Co., J. A. Cleveland, gen. 


megr., 134 South Washington Ave., Detroit, Mich., is consider- 
ing the erection of a one-story addition to its car barns and 
office building, 60x160 ft. Cost, $30,000. 

The Parrish & Bingham Co., Cleveland, Ohio, manufac- 
turer of sheet-metal stampings, will erect a large plant on 
the plot of nine acres on Madison Ave., N. W., it purchased 
recently. 

The Brennam-Smyth Steel Co., 2284 Scranton Rd., Cleve- 
land, Ohio, has — ed its name to the Brennam-Smyth Steel 
Casting Co., and will engage and 5 ge plant for manu- 
facturing steel castings. homas rennam and M. M. 
Smyth are directors. 

P. D. Crane, Cleveland, Ohio, has secured a permit for the 
erection of a foundry to cost $5000, on Meech Av 


The Woodland Realty Co., Ohio, ion awarded 


Cleveland, 
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the contract for the erection of a garage and automobile re- 
pair shop to cost $12,800. 


A. D. Baldwin, Lake Shore Blvd., Cleveland, Ohio, has se- 
cured a permit for the erection of a garage to cost $8500. 

The Cleveland Galvanizing Works, 3924 Cooper Ave., Cleve- 
land, Ohio, will soon award contracts for a four-story fac- 
tory. H. H. Hodell, 3924 Cooper Ave., is pres. 

The George Automatic Roller Bearing Co., Hamilton, Ohio, 
was incorporated Jan. 10. The company will erect a factory 
in the spring. The incorporators are Charles E. Heiser, 
George T. Reiss, S. M. Goodman, C. R. Greer, of Hamilton. 
Capital, $550,000. 

John Gigandet, Piqua, Ohio, will soon commence work on 
the construction of a garage and repair shop on East Water 
St. 


The Gauntlett Auto Sales Co. is negotiating for buildings 
at Toledo, Ohio, to be used for sales and service. Equipment 
will be installed for the repairing of autos and trucks. C. M. 
Burr, asst. mer. of the firm, will be in charge. E. D. Gaunt- 
lett, Milan, Mich., is interested. 

Plans are being prepared by Allen & Garcia, McCormick 
Bldg., Chicago, Ill., for the erection of a machine shop for 
the Crawford & McCrimmon Co., Brazil, Ind. Noted Dec._5. 


The Globe Bosse World Furniture Co.,. Evansville, Ind., 
will erect a garage, 40x60 ft., one story. 

The Western Drop Forge Co., Marion, Ind., has had plans 
prepared for the erection of an addition. L. W. Siberling is 
secy. 

The Ideal Concrete Block Machinery Co., South Bend, Ind., 
has arranged for the leasing of a building at Camp Washing- 
ton, Ohio. G. B. Hopkins is secy. 

Nicholas & Shepherd, Battle Creek, Mich., are preparing 
plans for a foundry, 205x222 ft., to cost $35,000. J. C. Llie- 
wellyn, 35 South Dearborn St., Chicago, IIL, is arch. 

Albert Kahn, arch., Trussed Concrete Bldg., Detroit, Mich., 
has awarded the contract for the erection of a machine shop 
on Jefferson Ave., Detroit, for the Morgan & Wright Co. Noted 
Jan. 9 

Nettleton & Weaver, archs., 105 Penobscot Bldg., Detroit, 
Mich., have awarded contracts for the three-story and base- 
ment factory and office building, 268x63 ft., for the Timken 
Detroit Axle Co. Cost, $80,000. 

Nettleton & Weaver, archs., 1405 Penobscot Bldg., Detroit, 
of gasoline and pumping machinery, will erect a three-story 
and basement reinforced-concrete factory. Cost, $50,000. 

In addition to the two new buildings now nearing com- 
pletion, the Chalmers Motor Co., Detroit, Mich., announces 
the erection of a third new structure, which will be used for 
manufacturing purposes. It will be 160x150 ft., one story, 
and contain 24,000 sq.ft. of floor space. 

Fire, Jan. 17, destroyed the building and machinery of 
the Buick Motor Car Co., Flint, Mich. Loss, $40,000. 

Wernette & Bradfield, 441 Hauseman Block, Grand Rapids, 
Mich., have awarded the general contract for a two-story 
and basement factory, 150x180 ft., for the Steel Furniture 
Co., Sixth and Front Sts. Cost, $50,000. Noted Dec. 12. 

W. T. Cooper & Son, archs., 114 South Jefferson St., Sag- 
inaw, Mich., will receive bids the latter part of this month 
for the erection of a three-story and basement factory addi- 
tion, 135x333 ft., for the Herzog Art Furniture Co., 909 Mich- 


igan Ave., Saginaw. Cost, $250,000. 
The Kimball Electric Co., Chicago, Ill., will occupy the 
building being erected for Roy Keehn. Holabird & Roche, 


104 South Michigan Ave., Chicago, are archs. 

The Estate of T. E. Wells, 160 Jackson Blvd., Chicago, IIL, 
has awarded the general contract for the erection of a one- 
story garage, 51x153 ft. Noted Jan. 16. 


Anton Charvat, arch., 180 South Ashland Ave., Chicago, 
ill., is preparing pape for the erection of a 2\%-story garage 
wae 4x54 ft., and one story, 26x32 ft. Cost, 

», . 


The Aluminum Products Co., Joliet, Ill, has awarded the 
contract for iis Plant No. 2. The building will be one story, 
56x200 ft. 

The Chicago & Northwestern Ry. Co., Chicago, TIIl., is 
erecting a car supply shop and planing mill at South Pekin, 
Ill, It will be of brick, mill construction, one story, 40x80 ft. 

_ The Obernberger Drop Forge Co., Lake St., Milwaukee, 
Wis., is erecting an addition at Cudahy, Wis. 

The National Gage & Register Co. is considering the erec- 
tion of a‘factory to cost $25,000, at La Crosse. Wis. ye nwa 
the secretary of the Progressive League of La Crosse. 


A. F. Westphal, Hartford, Wis., will erect a garag 
are being received for construction. =. 
William O’Connor, 1212 14th St Milwauke wi 
212 ey -& é 2e, . rill 
establish a garage. It will be two stories. 60 ‘ “ a 
aro baie leno. oO stories, 60x124 ft. Plans 
WEST OF THE MISSISSIPPI 
Plans are being prepared for the construction of a two- 


story garage, 45x140 ft., for the Bart b- 
Second Ave., Cedar Rapids, lowe. ee ee ee Sle ae 


The Christie Engine Co., Clinton, Iowa, is being organized 


f a a 
MO purpose of building a plant for the manufacture of 


Fire, Jan. 16, destroyed the three-stall r 
damaged two engines of the Chicago, St. mig Ry. 
Omaha R.R., on Garfield Ave., Duluth, Minn. Loss, $6000. 


Bids have been received and the eont 
ree sorte. constrnetion of a new ¢ Ss. a the 
orks, 
ia 910,008, Noten ane aa enneld, Minn. The estimated cost 


Vol. 38, No. 5 


WESTERN STATES 


George Brown, Centralia, Wash., is having plans prepared 
for the construction of a commercial garage and repair shop 
in Centralia. 

The Crawford Air & Navigation Co., Puyallup, Wash., will 
erect a plant for the manufacture of airships on the tide 
flats, Tacoma, Wash. 

W. A. Perkins, Seattle, Wash., is interested in the organi- 
zation of a company with a capital of $2,000,000. An auto- 
mobile factory will be constructed in Centralia, Wash. The 
proposed structure will cost about $250,000. 

Press reports state that the Kelly-Springfield Motor Truck 
Co., Springfield, Ohio, will build an automobile factory and 
distributing plant at Seattle, Wash. 

The Oregon-Washington R.R. & Navigation Co., will build 
new car repair shops at La Grande, Ore. 

Albert H. Sittom, Fullerton, Calif., plans to erect a com- 
mercial garage and machine shop at ullerton. 

The contract will soon be awarded for the construction of 
a eommercial garage and machine shop, 50x130 ft., on North 
Spadra St., Fullerton, Calif., for E. R. Amerige. 

The Commercial Engine Co., North Main St., Los Angeles, 
Calif., is having plans prepared for the construction of a 
new factory, 96x160 ft., at Ninth St. and Santa Fé Ave., Los 
Angeles. 

W. L. Riley, South Fremont St., Los Angeles, Calif., plans 
to erect a commercial garage aud machine shop, 74x135 ft., 
on West Second St., Los Angeles. 

M. G. Jones, Merchants Trust ite. Los Angeles, Calif., 
is planning the erection of a commercial garage and machine 
shop on Flower St., Los Angeles. 

The Atchison, Topeka & Santa Fé Ry., will expend about 
$1,500,000 for the enlargement and improvement of its shops 
at San Bernardino, Calif. 


CANADA 


Plans are being prepared for an addition, costing $10,000, 
to the auto machine shop of the Chaplin Wheel Co., 240 Ra- 
leigh St., Chatham, Ont. New equipment will be required. 

Press reports state that the International Nickel Co. is 
peasates to double the capacity of its plant at Copper Cliff, 

nt. 

The Doherty Mfg. Co., Sarnia, Ont., manufacturer of 
stoves, is having plans prepared for a new three-story addi- 
tion, 40x100 ft., tor which new machinery will be needed. 
Construction will begin as soon as possible. 

The Royal Motor Car Co., London, Ont., which was re- 
cently organized with a capitalization of $500,000, will estab- 
lish a plant at Strathroy, Ont. The erection of a two-story 
factory, 200x400 ft., will soon begin. J. G. Dunn, Strathroy, 
is pres. of the company. 

The Canadian Standard Automobile & Traction Co. is 
receiving bids for the construction of a factory at Moose Jaw, 
Sask., to be 250x50 ft. The company, which has a capital of 
$250,000, plans to expend about $100,000 on the factory, in- 
cluding the machinery. 

Fire, Jan. 12, destroyed the building of the Western 
Foundry & Machine Co., Saskatoon, Sask. Loss, $25,000. 

The American Can Co., Chicago, Ill, has leased a site on 
Railroad St., Vancouver, B. C., and will at once begin the 
erection of a Canadian branch, to be in operation by May 1. 

D. Kendal, Portland, Ore., is western mer. 

Bids will be received until Feb. 13, by P. E. Ryan, Ottawa, 
Ont., secy., for machines, tools, motors, furnaces, cranes, etc., 
to equip the new shops ef the National Transcontinental Ry., 
at Transcona, Man. Specifications at office of W. J. Press, 
mechanical engr., Corry Bldg., Ottawa. 

The Maritime Motor Car Co., St. John, is constructing a 
plant at Coldbrook, N. B., for the manufacture of automo- 
miles. The plant consists of two buildings, each 250x100 ft. 
to be equipped with electrically driven machinery. 





GENERAL MANUFACTURING 











NEW ENGLAND STATES 


I. M. Pierce and O. 8S. Townsend contemplate the construc- 


tion of a steam operated sawmill at Bangor, Maine. Lath 
and shingle machinery will be required. 


Fire, Jan. ,19, destroyed the sawmill of Wilbur Dickey, 
Clinton, Maine. Loss, $5000. 


The sawmill and grist mill, anange 4 purchased by the 
Central Maine Power Co., at Clinton, aine, was recently 
destroyed by fire. Loss, $6000. 


Fire, Jan. 20, destroyed the canning factory, grist mill and 
lath and box shook mill of Gaddis Bros., East Machias, Maine. 
Loss, $12,000. 


Fire, Jan. 20, damaged the plant of the Howland Pulp & 
Paper Co., Howland, Maine. Loss, $20,000. 


F. Q. Willis is building a sawmill at West Paris, Maine. 


The lumber and cotperage mill of Worcester Bros., at 
Hollis, N. H., was destroyed by fire recently. Loss, $10,000. 


Fire, at Cambridge, Mass., Jan. 19, caused $15,000 damage 
to the three-story factory occupied by the Cambridge Plating 
Co. and the Shaw Furniture Co. , 

The Middlebrook Wool Combing Co., recently incorporated, 
at Providence, R. I., will locate a plant at East Boston, Mass., 
for scouring, spinning, carding and dyeing wool. Jos. A. 
Middlebrook, of Winthrop, Mass., is mgr. 
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Edward D. Millar, L. J. Praeger and J. Y. Praeger, New 
York, have purchased the Enfield Woolen Mills, at Enfield, 
Mass., which have been idle for some time, and will instali 
new machinery. 

The lumber and planing mill of Thomas & Palmer, 62 
Stockbridge Road, Great arrington, Mass., was destroyed 
by fire, Jan. 10. Loss, $6000, partly covered by insurance. 

The Firestone Rubber Co., Rochester, N. Y., will occupy 
a factory now being built at "Monte! lo, Mass. 

The H. L. Harper Mfg. Co., manufacturer of extracts, has 
awarded a contract for the construction of a two-story brick 
addition, 30x42 ft., to its factory on Willow St., New Bed- 
ford, Mass. 

The E. Y. Hunt Co., Worcester, Mass., recently incorpor- 
ated with $25,000 capital to manufacture building finish, has 
leased a plant on Fay St., and will equip at once. 

The Pawtucket Hosiery Co., Pawtucket, R. L, has awarded 


a contract for the erection of a new factory, 100x106 ft., one 
story and basement, of brick, at Central Falls, R. I. Noted 
Jan. 

The Common Sense Gum Co., Newport, R. IL, is having 


plans drawn for an addition to its factory. 

The Revere Rubber Co., Providence, R. I, has awarded the 
contract for the erection of a two-story addition to its plant. 

The Connecticut Mills Co., Danielson, Conn., is negotiating 
for a piece of property opposite its plant, upon which it pro- 
poses to build a yarn mill. 

Fire, at Pawtucket, Conn., near Westerly, R. IL, destroyed 
the as and woodworking plant of the Isaac Sher- 
man Co. ss, $75,000. 

Armour & Co. are planning to build a new three-story 
packing plant on Sperry St., Waterbury, Conn. Plans are 
now being prepared at the ‘main office of the company in 
Chicago, Ill. 

Tomilson Bros., Danbury, Conn., have leased property at 
erecting a car supply shop and planing mill at South Perin, 
will erect a factory. Noted Jan. 23. 


MIDDLE ATLANTIC STATES 


The Binghamton Paper Box Co. has been incorporated at 
Binghamton, N. Y., with a capital of $20,000, and arrange- 
ments are being made for equipping a manufacturing plant. 
G. S. Keeper, Binghamton, is a director. 

The Sintered Ore Co., Buffalo, N. Y., recently organized, 
will build a plant for the treatment and reclamation of flue 
dust, formerly a waste products of blast furnaces. M. R. 
Kelley is mer. 

A recent fire partially destroyed the factory of the Ideal 
Furniture Co., Jamestown, N. Y. It will be rebuilt at once. 

The Tothill Shirt Co. has been incorporated in Lockport, 
N. Y., and will equip a plant for the manufacture of shirts 
at 12 Lock St. William S. Tothill, Lockport, is an incor- 
porator. 

The Clark Paper Mfg. Co., Rochester, N. Y., has awarded 
contracts for the construction of a manufacturing building, 
three stories high, 113x63 ft., and a one-story power house, to 
be erected at its plant. Frederick A. Brockett, Cutler Bidg., 
is the arch. 

The J. S. Spaulding & Sons Co., manufacturer of fiber in- 
sulating material, Tonawanda, N. Y., is considering plans for 
the construction of extensions to its plant early in the spring. 

The American Sugar Refining Co., Essex St., Jersey City, 
N. J., will erect a five-story brick addition to its sugar refin- 
ing and syrup manufacturing plant, to cost $29,000. The 
company will also make improvements and additions at its 
present structures to cost about a 


The Barclay Corset Co., Newar*, N. J., will erect a seven- 
story factory, of reinforced concrete, 50x110 ft., and costing 
$75,000. John T. Simpson is the arch. 

The Schalk Brewery, Inc., Lewis St., Newark, N. J., will 
make alterations and improvements in its plant to cost $20,- 
000. A permit for the work has been issued. 

William Crabb & Co., Newark, N. J., manufacturers of 
silk-mill supplies, has awarded a contract for the erection 
of a new reinforced-concrete plant on North Fourth St. 


The Biertuempfel Bros. Co., Newark, N. J., manufacturer 
of cork specialties, has taken out a permit to erect a new 
factory on Taylor St. 

The plant of the P. S. Van Kirk Lumber Co., Fulton St., 
Paterson, N. J., comprising a sawmill, planing mill, carpenter 
shop and glazing ‘shop, was partly destroyed by fire. 

Fire, Jan. 20, damaged the yen Kirk Mill on Lawrence 
St., Paterson, N. J. Loss, $15,000 


Fire, Jan. 20, damaged =e mill of William Mollineau, 
Paterson, N. J. Loss, $10,0 

Fire, Jan. 21, destroyed vo planing mill of William T. 
Godfrey, Glenside Ave., Philadelphia, Penn. Loss, $12,000. 


Bids are being received by Peuckert & Wunder, archs., 
Philadelphia, Penn., for the construction of a _ two-story 
bottling plant, of brick and steel, for the Moerlein Brewing 
Loy at Massachusetts and Mediterranean Aves., Atlantic City, 


Bids are being received by Ballinger & Perrot, archs., 1211 
Arch St., Philadelphia, Penn., for the construction of a ‘plant 
for the Camden aes & Finishing Works, River Ave., Cam- 
den, N. J. It will be 46x86 ft., with a boiler house, 17x32 ft., 
=> brick and wood construction, with a steel chimney 50 ft. 

gh 

The John W. Kershaw Co., manufacturer of turkish towels, 
25th St., Philadelphia, Penn., has awarded a contract for the 
construction of a new mill, 150x651 ft., three stories high. 
The estimated cost of the building and equipment is $110,000. 

Fire, Jan. 19, destroyed the paper mill of Martin & Wil- 
liam H. Nixon, ~ er St., above ountain St., Philadelphia, 
Pen. Loss, $60,000 

Fire, Jan. 21, destroyed the plant oe the Milton Weaving 
Co., Selins Grove, Penn. Loss, $12,000 
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The Hamburger, Wolf & Caroll Co., underwear manufac- 
turers, Bayard and Carroll Sts., Baltimore, Md., whose plant 
was recently destroyed by fire, is having plans prepared for 
mt ee. The estimated cost $75,000. Noted 
an, . 


The Moerlein Brewing Co., Baltimore, Md., has awarded a 
contract for the construction of a one-story ‘factory, 157x100 
ft., of brick and steel, to be erected at its plant. Peuchert 


& Wunder, Philadelphia, Penn., are the archs. Noted Jan. 9. 
» SOUTHERN STATES 


Fire, Jan. 16, destroyed the Syetery of the Kanawha Glove 
Mfg. Co., South Charleston, W. Va. Loss, $3000. 


The Highland Cotton Mills, High Point, N. C.. have been 
incorporated with $100,000 capital stock, and will build the 
10,000-spindle hosiery yarn mill proposed by the = ww Point 
og 4 Mills. The incorporators are J. H. Millis, J. H. Adams, 
Ww. agan and others. 


The Union Metallic Cartridge Co., Bridgeport, Conn., has 
purchased a site, two miles southeast of Raleigh, N. C., and 
will immediately erect a plant for the manufacture of de- 
tonating powder, discontinuing its Canadian factory. 


The British Woolen Mills Co., Baltimore, Md., is planning 
to remove its entire manufacturing plant to Winston-Salem, 
N. C., where it already has a branch office. Quarters have 
been secured on Fourth St. 

The Moffatt Machinery Mfg. Co., Charlotte, N. C., has been 
awarded a contract for the installation of 11 elevators, of 
5000 lb. capacity each, in the five-story warehouse of the 
Union Terminal Co., Jacksonville, Fla. 


The Russell Mfg. Co., Alexander City, Ala., will add 5016 
spindles and accompanying machinery to its equipment. A 
mill building, 113x145 ft., and a warehouse extension, 60x100 
ft., are being erected. 

The Alabama Packing Co. has been incorporated at Bir- 
mingham, Ala., with $50,000 capital stock, and will establish 
a plant. R. A. Lewis and others are interested. 

Press reports state that a canning and syrup refining fac- 
tory will be established at Foley, Ala., to care for the farm 
products in that region. John B. Foley, 
nolia Springs Land Co., is interested. 

The Standard Oil Co. is planning to spend $1,500,000 in 
enlarging and groans its plant at Baton Rouge, La., $500,- 
Yt to be spent for a new plant to manufacture lubricating 
oils. 

A stock company is being organized at South Pittsburg, 
Tenn., to establish a broom factory and canning plant com- 
bined. It is reported that the promoters have a building 
under consideration, and plans will soon be perfected. 

The Marstall Furniture Co., Henderson, Ky., is planning 
the installation of additional woodworking equipment in its 
factory. Herman Marstall is pres 


pres. of the Mag- 


MIDDLE WEST 


The Miller Rubber Co., Akron, Ohio, will begin work at 
once on the construction of a four-story brick, steel and con- 
crete factory to cost approximately $80,000. 


The Regal Belting Co., Cincinnati, Ohio, has established 
a branch factory in Columbus, Ohio, at 77 East Spring St. 
F. C. Davis, Columbus, is mer. 


D. G. Hutchcroft & Son, makers of auto bodies, 1318 West 
78th St., Cleveland, Ohio, will erect a two-story and basement 
factory addition, 56x80 ft., to cost $8000. 

The Star Baking Co., Cleveland, Ohio, will soon receive 
bids for constructing a one-story addition, 50x44 ft., to cost 
$7500. The company is located at 3044 West 20th Place. 


A new concern has been incorporated with a capital of 
$75,000 to take over the Montgomery Hardware Lumber Co. 
and build a three-story, 200x60-ft. factory, at the junction of 
the Vandalia R.R. and Wabash Ave., Crawfordsville, Ind. Ed. 
A. Sterzik, owner of the Montgomery Hardwood Co., to be 
gen. mgr. 

The Perfection Biscuit Co., Fort Wayne, Ind., will erect 
a four-story and basement factory, 60x120 ft., to cost $50,000. 
Richards, McCarty & Bulford, New Hartman Bldg., Columbus, 
Ohio, are archs. 

Plans have been ordered by the Guedelhoefer Bros., In- 
dianapolis, Ind., on which bids will be asked about Feb. 20, 
for the erection of a new two-story brick wagon factory at 
210 Kentucky Ave. 


The Modern Cabinet Co., Indianapolis, Ind., will ask for 
bids for the erection of a new cabinet plant as soon as a 
suitable site is purchased. C. C. Becker is pres. 


Smith, Hinchman & Grylls, 710 Washington Arcade Bldg., 
Detroit, Mich., will receive bids about Feb. 1, on the erection 
of the three-story and basement chicory factory, 82x108 ft., 
for C. B. Mueller & Co., Port Huron, Mich. Cost, $40,000. 

The Mount Clemens Pottery Co., Mount Clemens, Mich., 
will erect a factory. Noted Jan. 23. 


Fire, Jan. 15, destroyed the plant of S. Inlander & Co., 
ary Sa Ill, manufacturers of paper and willowware. Loss, 

Charles Winkler, 1318 Seventh Ave., Moline, Tll., will erect 
a laundry. Eckland & De Arment, archs., Moline, are receiv- 
ing bids. 

The Sycamore Preserve Works, gress, Til, 
a three-story brick factory, 94x98 ft. 

The plant of the Kaukauna Lumber & Mfg. Co., Kaukauna, 
Wis., was damaged by fire recently. Loss, $25,000. Joseph 
and ‘John Burns are the owners. 

The sash and door factory of the Foster-Lothman Co., 
kosh, Wis., has been damaged by fire. Loss, $50,000. 


G. S. Gates, Wausau, Wis., is interested in the construc- 
tion of a turpentine plant at Washburn, Wis. 


will erect 


Osh- 
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WEST OF THE MISSISSIPPI 


The Zenith Box & Lumber Co., Duluth, Minn., will erect 
an addition to its plant. 

L. M. Hewett and associates, Bryan, Tex., are interested 
in a project to erect a brick-making plant at Bryan, with a 
daily capacity of about 100,000 bricks. 

The Caldwell Cotton Seed Oil Co., Caldwell, Tex., has in- 
creased its capital from $20,000 to $40,000, and will make 
improvements to its plant. 

John Wiseman and associates have acquired a site at 
Coughran, Tex., and will erect a cotton-seed oil mill and 
cotton gin. 

The Gulf Bag & Paper Co., Houston, Tex., recently or- 
anized with a capital of $50,000, will construct a bag-manu- 
acturing plant. 

The Hoya Lumber Co., Nacogdoches, Tex., recently organ- 
ized, will erect a lumber mill at Hoya Switch, located on the 
Texas & New Orleans R.R., about four miles south of Nacog- 
doches. It will have a daily capacity of about 25,000 ft. 

The Armour Packing Co., Chicago, Ill., will erect a cold- 
storage plant at Nacogdoches, Tex., which will cost approxi- 
mately $25,000. 

WESTERN STATES 


The Lewiston Orchards Producers Assn., Lewiston, Idaho, 
is interested in the construction of a fruit dryer in Lewis- 
ton. The estimated cost is $15,000. 

Longmire & Montgomery, Rochester, Wash., have started 
the erection of a combination lumber and shingle mill near 
Rochester. It will have a daily capacity of about 100,000 ft. 

J. H. Thompson, Dinuba, Calif., is interested in a plan to 
establish a plant at Dinuba, for the production of denatured 
alcohol. 

The Standard Oil Co., El Segundo, Calif., is planning the 
erection of a large addition to its refining plant at El Se- 
gundo. 

The Griffin-Skelley Co., Emeryville, Calif., plans to enlarge 
the capacity of its canning plant. About $18,000 will be ex- 
pended. 

James E. Long and associates, Fresno, Calif., are plan- 
ning to erect a woodworking plant at Riverbank, Calif. 

W. B. Tripp, of the Hemet Meat Market, Hemet, Calif., is 
planning to install a cold-storage plant. 

D, H. Watson, Pittsburgh, Penn., is planning the erection 
of a plant at Lodi, Calif., for the production of denatured 


alcohol. The East Side Improvement Club is interested. 

The Pan-American Marble Co., Los Angeles, Calif., will 
erect a marble-finishing plant in the Dominguez Harbor 
Tract. The estimated cost is $25,000. 

CANADA 
The Consolidated Milk Co., Montreal, Que., will equip a 


modern cold-storage and creamery plant on St. Viateur St., 
at a cost of $250,000. Neil Sangster, Ormstown, Que., is pres. 

The Eversharp Pencil Co., St. Paul, Minn., is looking for a 
site at Hamilton, Ont., upon which to erect a Canadian fac- 
tory. H. C. Carson is representative. H. L. Frost, of the 
Frost Wire Fence Co., Sherman Ave., North, Hamilton, is 
interested. 

The Harriston Furniture Co., Harriston, Ont., is having 
lans prepared for an extension to its factory on Webb St. 
t will be two stories, 60x80 ft., of cement, brick and stone 
construction, fireproof. Factory machinery and a freight 
elevator will be required. H. Leighton is mgr. 

Fire, Jan. 17, destroyed the building of the Ontario Lan- 
tern Co., St. Dizier St., Toronto, Ont. Loss, $18,000. 

J. M. Bateson, whose woodworking plant at Calgary, Alta., 
was recently destroyed by fire, loss $60,000, will rebuild and 
enlarge it. Complete new and modern equipment will be re- 
quired. 

The new plant of the Canadian Rubber Co., and a build- 
ing occupied in part by the Snowden Oil Co., Edmonton, Alta., 
were destroyed by fire, Jan. 17. Loss, $300,000. 

The American Steam Laundry, St. John N. B., recently 
burned at a loss of $16,000, will be rebuilt. New machinery 
will be required. Godsoe Bros., 30 Orange St., are props. 

The Cross Fertilizer Co., Ltd., Sydney, N. S., will build a 
new one-story plant, 350x100 ft. The equipment will include 
dissolving dens, overhead railway and conveyors and disin- 
tegrating machine. Its annual capacity will be 10,000 tons of 
mixed fertilizer. 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Mfg. Co., Boston, Mass.; 
gages, valves. Capital, $500,000. Incorporators: J. McCand- 
lish, R. B. Phillips, Boston; W. E. Phillips, Cambridge, Mass. 

The Bay State Car Wheel Co., Boston, Mass.; car wheels. 
Capital, $21,000,000. Incorporators: J. B. Pierce, J. E. Carroll, 
Boston. 

Boston Musical Instrument Co., Boston, Mass.: musical in- 
struments. Capital, $30,000. Incorporators: W. N. Gale, P. D. 
Dean, Boston. 

Cc. & J. Mfg. Co., Boston, Mass.; vacuum cleaners. 
$75,000. Incorporators: G. Parker, C. M. 
Bishop, Boston, Mass. 

Donovan Motor Car Co., Boston, Mass.; automobiles. Cap- 
ital, $50,000. Incorporators: J. S. Donovan, A. D. Adams, 
Boston. 
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United States Tool Corporation, Boston, Mass.; tool mak- 
ers. Capital, $150,000. Incorporators: G. W. Giddings, A. R. 
MackKusick, Boston. 

W. W. Windle Co.,-Millbury, Mass.; machinery. Cogieel. 
$50,000. Incorporators: W. W. Windle, N. J. Windle, Mill- 
bury, Mass. 

Atlantic Motor & Supply Co., Inc., Somerville, Mass.; au- 
tomobiles. Capital, $25,000. Incorporators: A. G. Sleeper, 
F. A. Sleeper, Clements, West Somerville. 

Park City Silverware Mfg. Co., Bridgeport, Conn.; machine 
work and molding. Capital, $25,000. Incorporators: Otto 
Ventulett, John Ventulett, C. C. Donahue, Bridgeport, Conn. 

Columbia Metals Corporation, Lynbrook, L. L; metals. 
Capital, $20,000. Incorporators: E. Forban, D. A. Cashin, 
F. B. Knowlton. 

The First American Passenger Sailing Airship Co., Ince., 
Boro. Manhattan, N. Y.; construct and operate airships. Cap- 
ital, $20,000. Incorporators: Frank Weninger, George A. 
Fuller, Tony Mundus, 495 Bainbridge St., Brooklyn, N. Y. 

Webster-McGowan, Inc., Boro. Manhattan, N. Y.; motors, 
engines. Capital, $50,000. Incorporators: G. H. McGowan, 
William H. Webster, H. F. Monroe, 49 Wall St., New 
term, a B. 

The Osborne Patented Machinery Co., Inc., Boro. Man- 
hattan, N. Y.; ice machinery, tools, heavy hardware. Capital, 
$250,000. Incorporators: William S. Osborne, Andrew M. Os- 
borne, Joseph Rubin, 160 Broadway, New York, N. Y. 

New York Art Bronze Works, Inc., Boro. Manhattan, N. Y.; 
bronze and other metals. Capital, $10,000. Incorporators: 
Charles M. Hall, Thomas P. Hall, Charles G. Wheeler, White 
Plains, N. Y. 

Bell & Waring Steam Vehicle Co., Inc., Boro. Manhattan, 
N. Y.; automobiles. Capital, $25,000. Incorporators: Harry G. 
Waring, Harvey W. Bell, Howard G. Phillips, 220 West 98th 
St., New York. 


National Labeling Machine Co., Inec., Boro. Manhattan, 
N. Y. Capital, $30,000. Incorporators: Hans Kaltenhauser, 
Fritz B« ker, Eugene N. L. Young, 241 Purdy St., Long Is- 


land City (L. L), N. Y. 

Autovend Machine Corporation, Boro. Manhattan, N. Y.; 
autos. Capital, $300,000. Incorporators: E. Wrigley, A. H. 
Fenton, New York, N. Y.; C. M. Van Dusen, New York. 

Continental Can Co., Inc., Millbrook, L. I.; cans and other 
tin receptacles. Capital, $17,000. Incorporators: L. Fischer, 
J. Wagener, J. Fischer, New York, N. Y. 

J. D. Maxwell Motor Corporation, Tarrytown, N. Y.; motor- 
driven vehicles. Capital, $10,000. Incorporators: Jonathan D. 
Maxwell, James P. McManus, Leander F. Sniffen, 3411 Fort 
Independence St:, New York, N. Y. 

The Aquavac Co., Newark, N. J.; mechanical specialties. 
Capital, $25,000. Incorporators: David W. Bates, G. A. W. 
Bucholtz, Henry G. Dunn. ; 

Indiana Safety Valve Co., Gary, Ind. Capital, $50,000. In- 
corporators: Edwin J. Zimmer, Romayne Fitzgerald, Vernon 
McGirr. 

Chicago Interlocking Railway, Rail & Joint Truss Co., Chi- 
cago, Ill. Capital, $150,000. Incorporators: William C. Mc- 
Dowell, A. Umenhofer, Otto Tremlich. 

Metal Stamping Corporation, Streator, Ill.; metal and 
wood products. Capital, $60,000. Incorporators: C. A. Bruce, 
W. E. Phillips, P. R. Chubbuck, Streator. 

The Joliette Steel Casting Works, Joliette, Que. Capita!, 
$2,000,900. Incorporators: George A. De Lisle, John Law- 
rence McDonald, A. Carl and John B. Duclos. 


NEW INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

The Smithfield Woolen Mills, 
$70,000. Incorporators: John Hefferman, J. 
McWilliams. 

Binghamton Paper Box Co., Inc., Binghamton, N. Y. Cap- 
ital $20,000. Incorporators: Benjamin F. McKeage, Jr., 
Benjamin F. McKeage, George S. Keepers, Binghamton. 

Improved Rubber Products Co., Inc., Boro. Brooklyn, N. Y. 
Capital, $100,000. Incorporators: Carrie M. Berger, Arthur C. 
Mandell, Samuel A. Bergen, 772 Humboldt St., Brooklyn, N. Y. 

Associated Knitting Mills, Inc., Boro. Manhattan, N. Y. 
Capital $50,000. Incorporators: Edmund Powers, George W. 
Vanse, C. N. Mulligan, 34 Madison St., Brooklyn, N. Y. 

Greenblat Textile Mfg. Co., Inc., Boro. Manhattan, N. Y.; 
textiles. Capital $50,000. Incorporators: L. H. & M. Green- 
blat, New York, N. Y. 

Inter-State Fire Clay Products Co., Camden, N. J.; bricks. 
Capital, $100,000. Incorporators: Robert W. Lyle, William J. 
Lyle, Joseph R. Littell. 


Providence, R. I. Capital, 
J. Dwyer, D. 4 





BUSINESS ITEMS 











The Muir-Davidson Steel Co., 44 Cliff St.. New York, has 
been formed to act as general agents in the United States 
and Canada for Samuel Fox &Co., Ltd., Sheffield, England. 

The complete rights to sell and manufacture the marking 
machines formerly manufactured by the Dwight Slate Machine 
Co. have been purchased by Noble & Westbrook, Hartford, 
Conn. 

The New Haven Machine Screw Co., New Haven, Conn., 
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has appointed Parker & Harris, 504 Commerce St., Philadel- 
phia, their agents for the territory, and they will carry a com- 
plete line of Foster hollow steel safety set screws in stock. 

The Adell Mfg. Co., Orange, Mass., has been organized and 
taken over the plant and business of Adell Bros. | Co., 
of the town, so they can continue the business on a larger 
scale than heretofore, manufacturing all kinds of metal 
stampings, building machines and parts on contract and do- 
ing nickel plating, oxidizing copper, japanning, etc. 

The Rhodes Mfg. Co., Hartford, Conn., has been organized 
to take over the business of T. E. Rhodes, Amasa Trow- 
bridge, for the past 5 years manager of the Veeder Mfg. Co., 
is general manager of the new company; T. E. Rhodes, 


founder of the business, and A.'I. Jacobs, of the Jacobs 
Chuck Co., with Mr. Trowbridge, constitutes the board of 
directors. 


The Standard Mfg. Co., Bridgeport, Conn., has purchased 
the Dwight Slate Machine Co., Hartford, Conn., with the ex- 
ception of its marking-machine business. The purchase in- 
cludes the name, goed will, and complete y  oney: for the 
manufacture of the gear-cutting, automatic drilling and ball- 
bearing drilling machines formerly produced by the Dwight 
company. 





FORTHCOMING MEETINGS 








The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. 
meeting first Tuesday. Calvin W. Rice, secretary, 
Thirty-ninth St., New oYrk City. 

Boston Branch National Metal Trades Association. Meootaly 
meeting on first Wednesday of each month. Young's Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
gpocting, Seurss Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. 1. 

New England Feundrymen’s Association. Regular meet- 
ing second Wednesday ef each month. Exchange Club, Bos- 
pon. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society ef Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday eventos of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
pone. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St., New York City. 
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WANTS 


Positions Wanted, three cents per word, each insertion 
Positions Open, five ry tr rt) ry} oA 
ocemeneess ten es 





ents paya 


Copy should reach us not later than Friday 10 A. M., for ensuing 
Se Sy foaue. Answers addressed to our care, 505 Peari St., New 


arded. 
No tion given by us regarding any advertiser's address. 
Original letters of dation or other papers of value should 
not be inclosed to unknown correspondents. 

No advertising from any agency, association or individual 
charging a fee for ‘‘registration,’’ or a commission on wages of suc- 
cessful applicants for positions. 

Advertisers are requested to acknowledge the replies received 
through this department. 








POSITIONS OPEN 


Canada 


FIRST CLASS MECHANIC, with knowledge of electrical 
machinery, wanted, competent to superintend the erecting of 
electric traveling cranes, bridge operating machinery, etc. 
Address A. E. Johnson, care Dominion Bridge Co., Limited, 
Montreal. 

PRODUCTION MAN wanted by an engineering company 
manufacturing medium size and detail apparatus; must be 
familiar with manufacturing operations and routing work 
through the shops. Apply, giving full details of past experi- 
ence and salary expected. P. O. 341, Am. Machinist. 

Connecticut 

TOOL AND DIE MAKERS—A few high grade me. on jig 
and fixtures, also punching, blanking and drawing dies for 
light and medium interchangeable work. Apply, stating age 
gnc previous experience. Yale & Towne Mfg. Co., Stamford, 

onn. 
Illinois 


FIRST CLASS FOREMAN of department with about !2 
presses wanted, on light sheet steel work, and a lot of drill 
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presses, etc., on cast iron work; must fully understand the 
use of dies, and must be up on modern shop methods and 
piece work. Reply, with full particulars, about experience, 
age, references and salary wanted to P. O. 350, Am. Machinist. 


Indiana 
CHIEF INSPECTOR wanted, one experienced on automo- 


bile work. P. O. 338, Am. Machinist. 
Maryland 
DRAFTSMAN, experienced in checking machinery and 


structural drawings; state experience. Address Ellicott Ma- 


chine Corporation, Baltimore, Md. 
Massachusetts 

ASSISTANT TO MASTER MECHANIC, young man, tech- 
nical graduate preferred, having some practical machine 
shop experience. P. O. 371, Am. Machinist. 

DRAFTSMAN, high class, having had motor cycle experi- 
ence. In making application, state previous experience and 
salary expected. The Pope Mfg. Co., Westfield, Mass. 

DESIGNER—One who is experienced on small accurate 
machine tools. Write full account of experience in former 
position, age and salary you would expect to receive. Ad- 
dress P. O. 3358, Am. Machinist. 

Michigan 

DRAFTSMAN, first class, for general engineering; must 
have had technical college education; age, not under 26 years. 
P. ©. 369, Am. Machinist. 

New Jersey 


AUTOMATIC SCREW MACHINE HANDS, experienced on 


Brown & Sharpe and Acme, wanted; only first class men. 
Apply Ediso Phonograph Works, Lakeside Ave. West 
Orange, N. J. 

MACHINISTS—A few high-grade machinists and tool 


makers familiar with jig, fixture and gage work, by a concern 
building special machinery; state age, where previously em- 
ployed and wages. P. O. 46, Am. Machinist. 

FACTORY SUPERINTENDENT, for electrical company 
manufacturing direct current machinery; plant near New 
York. Applicants must show several years’ successful ex- 
perience in this line. Address, giving full particulars of ex- 
erience, with references and salary expected. Motor Mfg. 
. O. 279, Am. Machinist. 


New York 


MACHINE DRAFTSMAN experienced. P. O. 354, Am. Mach. 

MACHINIST on light work in a small shop in Brooklyn, 
N. Y. P. O. 395, Am. Machinist. 

TOOLMAKERS—A large manufacturing plant with a new 
and uptodate tool room can use a few more first-class men; 
give experience, where previously employed, age and wages 
expected. P. O. 314, Am. Machinist. 

TWO OR THREE bright energetic machinists, between 
the ages of 25 and 35, capable of accurate high grade work 
on small and medium special machinery; opportunity to work 
in on die work; state full particulars. P. O. 350 A, Am. Mach. 

MACHINE TOOL SALESMAN, preferably with special 
knowledge of gear cutting machines to cover eastern terri- 
tory and assist agents in the West; must have road experi- 
ence and extensive acquaintance among users of machine 
tools; state experience, references, salary. P. O. 335, Am. Ma. 


Ohio 


tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities. to register with 
the free employment department of the Na.ional Metal Trades 
Association, New England Building, Cleveland, Ohio. 
Pennsylvania 


AUTOMATIC SCREW MACHINE OPERATORS, hand screw 
machine operators, and electrical instrument makers. Apply 
at the Employment Department, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Penn. 

MECHANICAL ENGINEER wanted by a hydro-electric 
power company in Pennsylvania, a graduate mechanical en- 
gineer, thoroughly grounded in hydraulics, hydraulic tur- 
bines, dam construction, etc. P. O. 370, Am. Machinist. 


DRAFTSMEN, two or three, first class; experienced on 
jig and fixture work used in the manufacture of high grade 
automobile engines; state age, experience and wages ex- 
ected. Lycoming Foundry & Machine Co., Williamsport, 
enn. 

TOOL-ROOM FOREMAN wanted in town eastern Pennsyl- 
vania near Reading; must have had experience on small tools, 
such as taps and dies; tool room is an adjunct of a manufac- 
turing plant; if interested please state age, experience and 
salary usually earned; only an experienced man will be 
satisfactory. P. O. 316, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine: these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who-furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Rhode Island 


TOO” MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
sitions at good wage rates. We have a large modern and 
uptodate tool room, equipped with new machine tools and 
facilities; finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 
Apply Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory lo- 
cated short distance from Providence and Boston. 


FIRST-CLASS machinists, 
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Wisconsin 
TOOL ROOM FOREMAN, capable of handling 20 die mak- 
ers, for a concern manufacturing a large and varied line of 
stamped metal novelties. Applicants must show several 
years’ successful experience in this line. Address, giving full 
particulars and experience with references and salary ex- 
pected to Novelty Manufacturers, P. O. 376, Am. Machinist. 


POSITIONS WANTED 


Canada 


MECHANICAL DRAFTSMAN, Swedish graduate, experi- 
enced on heavy machinery, now employed, desires change; 
Canada preferred. P. 7, 359, Am. Machinist. 

Connecticut 

POSITION OF RESPONSIBILITY wanted by A-1 drafts- 
man-designer, 31, possessing initiative, executive ability, and 
ten years’ experience special machinery, tool, design, etc.; 
four years’ shop experience; location immaterial. P. W. 393, 
Am, Machinist. 


Illinois 

SUPERINTENDENT desires position; interchangeable 
manufacturing or sheet metal goods; best of reference and 
record; at present «empioyed. > W. 162, Am. Machinist. 

PURCHASING AGENT, ten years’ experience with large 
steel companies and machinery manufacturers, would change; 
age 31; married; American, A-1 references. P. W. 323, Am. 
Machinist. 

CHIEF DRAFTSMAN, with 5 years’ shop and 5 years’ 
drawing room experience as designer, desires executive po- 
sition; age 28; at present employed; references. P. W. 378, 
Am. Machinist. 

PURCHASING AGENT, now holding good position with 
large corporation in New York City, wishes to return West; 
young, married, ten years’ experience as buyer and system- 
atizer, solicits correspondence with growing concern, Chi- 
cago or vicinity preferred, but will go anywhere in West. 

. W. 311, Am. Machinist. 


Massachusetts 


OXYGEN-ACETYLENE WELDER, five years’ experience 
in all classes of welding and brazing; electrical work a spe- 
cialty; can handle help and push production. P. W. 375, Am. 
Machinist. 

SUPERINTENDENT—Mechanical engineer, young man, ten 
years’ practical experience in executive positions; resourceful 
in design and methods for reducing costs and increasing pro- 
duction; excellent record and references, any locality. P. W. 
367, Am. Machinist. 

IF YOU KNEW I COULD DOUBLE YOUR PROFITS by 
systematizing your plant, would you employ me at three 
thousand a year? Many manufacturers are managing scienti- 
fically. Before long everyone must do so. | am thirty-five 
years old and for twelve years my training and experience 
have been such that I offer you my services as a production 
engineer with the assurance that I can increase your profits. 
P. W. 385, Am. Machinist. 

Michigan 


ASSISTANT SUPERINTENDENT or general foreman; 18 
years’ experience; capable of designing and improving equip- 
ment for increased production; gears, heavy and general ma- 
chinery. P. W. 379, Am. Machinist. 

TOOL ROOM FOREMAN, experienced, wants change; good 
executive, with long experience on tools, dies, automatic 
machinery; best of references; age 33; location Middle West. 
P. W. 394, Am. Machinist. : 

YOUNG MAN, 26, single, strictly sober, best of character, 
desires opportunity with business end of manufacturing con- 
cern where experience as tool maker and general mechanic 
will prove of value; fair command of German and have taken 
business course; go anywhere and do anything if worth while; 
opportunity main object. P. W. 392, Am. Machinist. 


New Jersey 


DRAFTSMAN, experienced in machine shop, tool room, 
drawing room, design of tools for interchangeable manufac- 
turing and checking; New York City vicinity preferable. P. W. 
390, Am. Machinist. 

MECHANICAL DRAFTSMAN; small manufacturing town 
preferred; has had 12 years’ shop and office experience, 5 years 
of which as mill engineer; age 30 years, married; minimum 
salary $1500 per year; A-1 references. P. W. 391, Am. Mach. 

DESIGNER AND TOOL ROOM FOREMAN, now employed, 
has broad experience and practical ability; twelve years’ ex- 
perience in the manufacture of direct current machinery, 
wishes position with reliable firm; electrical or automobile. 
P. W. 380, Am. Machinist. 

SUPERINTENDENT, 15 years’ experience in “manufactur- 
ing of gas engines with the largest gas engine firm abroad 
and here; familiar with the most modern methods in manu- 
facturing; best references; minimum salary, $3500; will go 
anywhere. P. W. 386, Am. Machinist. 


New York 


SUPERINTENDENT of large concern, good clean record, 
desires change. P. W. 366, Am. Machinist. 

DESIGNER on special machinery; fouteen years’ practical 
experience; out of town preferred; A-1 references. P. W. 
Am. Machinist. 

SUPERINTENDENT, practical 
sires change. “Interchangeable 
Am. Machinist. 

FOREMAN, tool room or machine shop; wide experience; 
first class executive ability; A-1 references. P. W. 364, Am. 
Machinist. 

MECHANICAL ENGINEER, experience in a great variety 
of machinery, tools and dies, wants responsible position. 
Pp. W. 292, Am. Machinist. 


man, keen executive, de- 
Manufacturing,” P. W. 374, 
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MECHANICAL DRAFTSMAN with wide experience in de- 
signing automobiles and automatic machinery, wants posi- 
tion. W. 384, Am. Machinist. 

DESIGNER of auto machinery, inventive and executive 
ability, technical graduate, 8 years’ shop and office experi- 
ence, desires change. P. W. 382, Am. Machinist. 

MECHANICAL ENGINEER, familiar with the modern 
methods in manufacturing, wide experience in designing ma- 
chines, wants position. P. W. 373, Am. Machinist. 


MECHANICAL ENGINEER, thirty five, sixteen years’ shop 
and drafting room experience on medium and small size ma- 
chinery, tools and fixtures, inventive and uptodate, wants 
responsible position . P. W. 381, Am. Machinist. 

YOUNG ENGINEER, 24, college man, with practical and 
drawing office experience; hard worker, full of resource and 
initiative; now employed by automobile concern; excellent ref- 
erences. P. W. 388, Am. Machinist. 

MECHANICAL ENGINEER, Cornell graduate; thoroughly 
familiar with modern machine shop, pattern making, foun- 
dry and boiler shoe gies ag experienced designer; A-1 ref- 
erences; salary, $2000. P. W. 351, Am. Machinist. 

ASSISTANT SUPERINTENDENT or general foreman, with 
fifteen years’ experience in uptodate factories, desires change; 
practical mechanic of executive ability; can produce highest 
results; excellent references. P. W. 383, Am. Machinist. 

YOUNG MAN, twenty-nine, desires position in sales work; 
a practical machinist, understands production and uptodate 
shop methods, and is experienced in general office work; at 
present employed in executive clerical position. P. W. 372, 
Am. Machinist. 

SUPERINTENDENT, who has had several years’ experi- 
ence making time study of economical methods, both in ma- 
chine and foundry department of a very large manufacturing 
company, desires a similar position elsewhere. P. 312. 
Am. Machinist. 

Ohio 


SUPERINTENDENT OR ASSISTANT, technical graduate 
and practical mechanic; can introduce or improve factory 
system, piece or premium rate, instruction cards, time study, 
routing of work, design tools, etc.; good executive and man- 
ager; at present employed. P. W. 387, Am. Machinist. 

MANAGER OR GENERAL SUPERINTENDENT, by a man 
whose experience in the organization and supervision of 
manufacturing plants in various lines has been extensive and 
successful; thoroughly familiar with modern practice in such 
departments as machine, foundry, smith, boiler, wood and 
kindred departments. P. W. 362, Am. Machinist. 


Pennsylvania 


DRAFTSMAN, mechanical, 9 years’ office, 3 years’ practical 
experience, technical graduate, desires position; country pre- 
ferred. P. W. 389, Am. Machinist. 

DESIGNER—Is there any machine tool pbullder who Is 
willing to pay $6000 per year for having his machines brought 
and kept not only up to date, but ahead of his competitors? 
I can do it and I do not care whether the ine consists of 
lathes, planers, shapers, drills, boring mills or other standard 
machines. I can prove to him that I have the ability and the 
ingenuity and I will not only improve and simplify, which 
means cheapen, but my ideas will be practical and often pat- 
entable. P. W. 302, Am. Machinist. 


Rhode Island 
SUPERINTENDENT—A practical man, good executive and 
mechanical ability; thoroughly familiar with the latest and 
best shop methods; best of references; New England preferred. 
P. W. 334, Am. Machinist. 
Vermont 
HARDENER, used to drop hammer and trimming, dies 
cutters, reamers, taps, carbonizing, etc.; fifteen years’ experi- 
ence. P. W. 377, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs, fixtures, etc. Taylor-Schantz Co., 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

Machines designed, drawings made. C. W. 

Frankford Ave., Philadelphia, Penn. 

For Sale—Large four head Sellers planer, slightly used. 
Address X Y Z, care Am. Machinist. 

Light and medium machinery or parts on contract. Send 
B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J 

Special machines, 
developed, drawings made. J. 
vard, Brooklyn, N. Y 

For Sale—Gas engine, 25 hp., in absolutely first class con- 
dition; also Steam heating furnace; bargains. The McCrosky 
Reamer Co., Meadville, Penn. 

Incorporate your business under Arizona laws; cost small; 
no franchise tax; stockholders exempt from corporate debts; 
do business anywhere; laws and forms free. Southwestern 
Securities & Investment Co., Dept. 488H, Phcenix, Arizona. 

A manufacturing concern in Connecticut, having a splen- 
didly equipped pressed metal factory, wishes to obtain a good 
live article to manufacture, either on contract or royalty 
basis, or will pure’ -se outright; only live propositions con- 
sidered. M. 339, Am. Machinist. 

For lease, small, but modern machine shop in Connecticut; 
building equipped with motor and — ay steam-heating 
and automatic sprinkler systems; excellent labor conditions, 
location on railroad, etc.; it is ready for you to step into today 
and begin work; write for details now. M. 272, Am. Mach. 


Pitman, 3519 


fixtures and tools designed, inventions 
Johnson, 7624 Ridge Boule- 
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A Large Double Spindle Miller 


EDITORIAL CORRESPONDENC! 


SYNOPSIS—A horizontal planer-type miller, capable of 
laking very heavy cuts in large forgings used in the rotors 
of modern turbo-generators. 


cA 
ve 


With the increase in size of modern turbo-generators, 
the existing standard machine tools have become wholly 
unequal to the machining of the parts. The demand for 
ever-increasing sizes renders the adequate machine of to- 
day too small for the work of tomorrow. 

In Fig. 1 is shown a double-spindle horizontal planer- 
type miller, recently built by the Bement-Miles Works, 
Philadelphia, for the General Electric Co.’s Schenectady, 
N. Y., plant. In spite of the fact that this machine was 
designed to handle work very much larger than anything 
anticipated by the engineers of the works, orders have 
since been received for work several inches too large to 
pass between its housings. 

The machine is driven by a 50-hp., General Electric, 
variable-speed motor. The bed is 48 ft. long and carries 
a table 60 in. wide by 24 ft. long between the pans. 
The table is driven by spiral rack-and-pinion and is pro- 





vided with quick-power traverse and power feeds from 4 
to 6 in. per minute in either direction. 

The crossrail has a face 24 in. wide and is of such 
length that the left-hand head can mill the full width be- 
tween the housings. The rail is provided with vertical 
feeds on the posts, and also with power lift. The distance 
between the posts is 74 in. The power lift to the rail and 
all fast traverses are obtained through the driving motor. 
A 2-hp., General Electric motor drives a pump which is 
geared to supply 18 gal. of cutting lubricant per minute. 

The spindles are 7 in, in diameter in the spindle, 8% 
in. In diameter in the bearing and the enlarged noses are 
i2 in. in diameter. These are provided with large driving 
slots. The spindles rotate in quills 1314 in. in diameter 
and have 14 in. vertical adjustment by hand. Clutches 
are provided so that they may be engaged or disengaged 
independently of each other. The maximum distance from 
the spindle noses to the top of the table is 61% in., and 
the minimum is 11% in. The spindle speeds are from 5 
to 20 r.p.m. through change gears. 

Lower or outboard supports are provided for the ar- 
bors. These are shown in place supporting the arbor be- 





Fic. 1. DovuBLE-SPINDLE VERTICAL MILLER 
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yond the cutter. They are adjustable in unison with the 
vertical spindles from 33- to 78-in. centers. The net 
shipping weight of this machine, exclusive of motors, is 
133,224 |b. 


The work shown in place on the table is a steel forging 


22 ft. long with the body about 4 ft. in diameter. The 
forging in the rough weighed 65,000 lb. The narrow 
; wide 


slots for the coils are 63g in. deep by about §$ in. 
and 74 in. long. They are simultaneously milled to the 
full depth at one cut, one on each side. The cutters are 
of the inserted-tooth type, 221% in. in diameter with high- 
speed steel teeth. The rate of feed is 34 in. per minute. 
This will give a removal of material of from 2.49 to 3.73 
cu.in. per minute per cutter, which, multiplied by two, 
gives from 4.98 to 7.46 cu.in. -_per minute. This, of 
course, is not large in point of cubic inches per minute 
removed, but when the nature of the cut is taken into 
consideration, it being very deep and narrow, and the 
quality of steel, which is usuaily very tough, the matter 
of feed is worthy of some consideration. 

The large air ducts on the ends are also milled two at a 
These are more noticeable in 
In the large forging being 


) 
| 


time, one on each side. 
Fig. 2, in a smaller forging. 
machined in Fig. 1, they are 3 in. wide, 5 in. deep and 2 
in. long. The cutter is 22 in. in diameter, making 1 
r.p.m. with a feed of 44 to % in. per minute. This woul 
give us from 3.75 to 7.5 cu.in. per minute per cutter, 
and as there are always two cutters used, the total metal 
removed would be from 7.5 to 15 cu.in. per minute. This, 
however, does not approach the capacity of the machine, 
it being capable of doing a great deal more in point of 
strength and power, the cutting speed being governed 
entirely by the shape and design of the work to be oper- 
ated on. To give an idea of the size of the miller, it may 
be mentioned that from the floor to the center of the 
face of the milling cutter is just 6 feet. 

The machine shown in the foreground in Fig. 1, is for 
performing a second operation on the narrow slots in the 
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rotors. It is a double-spindle miller, built by the New- 


ton Machine Tool Works, Philadelphia, and is similar to 
the one shown in Fig. 2, at work. 

The second operation on the rotors consists of milling 
a slot at right angles to the radial slots about 34 in. from 
the face of the rotor and the entire length of the radial 
This 


slots. is done with cutters somewhat similar to 








FiG.3 





FiG.4 
THE CUTTER 


Woodruff keyway cutters, one roughing and one finishing, 
mounted in the spindles A, Fig. 1. The roughing cutter 
travels in advance and leaves about 0.010 in. for the finish- 
ing cutter to remove. The rectangular slot is about 3 
in. wide by 14 in. deep, and on the piece shown in Fig. 2 
iakes a little over an hour to traverse the face, which is 
3 ft. 2 inches. 

The cutters were formerly made as shown in Fig. 3, 
but gave considerable trouble, as they were constantly 
Lreaking. It was then suggested making them as shown 
in Fig. 4. All these cutters are now made in this way, 
and broken cutters of this type are practically unknown. 
The is, of course, obvious. The cutter proper 
is supported on both sides. 


reason 
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Methods of Making a High Grade Car 


By RoBERT 
SYNOPSIS—Some interesting drill jigs designed to pro- 
duce interchangeability. Well made index jigs and ma- 
chine broaches. A novel combination boring and grind- 
ing fixture. A well designed fixture for use on the frame 
to produce alignment of motor and transmission units. 

% . 

A previous article showed and described some of the 
tools used by the Crane Motor Car Co., Bayonne, N. J. 
This article concerns other tools and methods in the same 
plant. 

The halftone, Fig. 1, shows the method of boring the 
crankshaft bearing brasses. One of the half castings 
is cast with a projection, A, on each After 
milling the parting line of the brasses, this projection is 
set upon the plate B. 

This plate is fastened upon the center line of the lathe 
faceplate C, thus boring the brass central with the lathe 
spindle. The clamp D, held with the two bolts, holds the 
two half brasses secure during the boring operation. 


side. 


DRILL J1Gs 

The jig used for drilling the rear axle driving gear and 
the ‘differential housing, is shown in Fig. 2. It is of the 
plate style, legs being provided to raise the jig in order 
that the part being drilled will clear the machine table. 

The gear and housing are located by means of turned 
projections on the jig plate which fit into the inside of the 
gear and housing flanges. The gear is held secure on the 
jig by means of the cross-clamp A. The housing is held by 
means of a long bolt passing through a washer and the 
housing bore. The gear and housing being drilled on oppo- 
site sides of the jig produces alignment of the bolting 
holes B. 

The jig for drilling the rear axle housing is shown in 
Fig. 3. Its construction is similar to Fig. 2. The two cast- 
ings are located on opposite sides of the jig by means of a 
recess and projection fitting into a projection and recess 
of the two halves of the housing. 

A long bolt, passing through the center bore of the 
housing and jig and fastened with a large washer and nut, 
holds the casting secure against drilling strains. Slip 


Mawson 


bushings are provided in the jig in order that the holes A 
may be drilled and reamed before removing the housing 
from the jig. 

The jig, Fig. 4, is for drilling the bracket A, which is 
used for the starting crank and engine support. The 
bracket is located by the lugs B which are milled in a pre- 
The casting is held against the jig plate 
Legs are provided on the jig to 


vious operation. 
by means of the strap C. 
raise the part being machined to clear the table. 


PLANING THE TRANSVERSE SPRING BRACKET 


The fixture for planing the transverse spring bracket is 
shown in Fig. 5. The casting A is located by the semi- 
circular plugs B, the casting resting upon them, The strap 


C and the screws D, which pass through the bar £, hold 
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Fig. 2. Dritt Jig ror Rear-AxXLe Driving GEAR AND 
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DriLL Jig For STARTING-CRANK 


BRACKET 


Fig. 4. 


the casting securely against the planing strains. The fix- 
ture is fastened to the planer table, tongues being pro- 
vided in the fixture to give the alignment. 

AN INDEx JIG 

The halftone, Fig. 6, shows the jig for drilling the for- 
ward universal. This jig is of the index style; a hardened 
pin and bushing in the part A, and four bushings in the 
turning part B, produce the location for the four drilling 
holes. 

Two half castings like C are fastened together by bolts, 
and located in the jig by a turned register on B. The 
casting is held in the jig by the cross-clamp D, which fits 
over the four studs in B, and the casting. Slip bushings 
are provided in the jig in order to drill, ream and counter- 
bore before removing the casting ; the counterbore is shown 
at £. 

Toots FOR MACHINING GEAR SHIFTERS 

The jig and broaches for machining the transmission 
gear-shifting mechanism are shown in Fig. 7. One of the 
finished parts is shown at A. The jig B, is used for drilling 
the guide blocks C and D, the blocks being located dy 
means of a- finished tongue £ fitting into a corresponding 
slot in the jig. 

Slip bushings are provided in the jig in order to drill 
and ream the blocks before removing them. The square 
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FIXTURE FOR THE TRANSVERSE- 
BRACKET 


PLANING 
SPRING 


broaches used after the holes are reamed are shown at F; 
these are piloted in the reamed holes and thus produce 
good aligning surfaces. 


A CLEvVis JIG 


The jig, Fig 8, is for drilling a rod clevis; one of the 
finished clevises is shown at A. The clevis is placed in the 
jig with its fork straddling the block B. The projections 
C’, used for preventing the bolt from turning when assem- 
bled, rest upon the block D. 

The round part of the clevis is located by means of the 
cup bushing # which screws down upon it. The plate F, 
in which the bushing # is screwed, is provided with four 
slots which allow the plate to slide sidewise. This lateral 
motion produces alignment of the bushing with the clevis, 
so that any inaccuracy in the fork end does not affect the 
hole coming central. 

The halftone, Fig. 9, shows the jig for drilling the front 
spring shackle. One of the finished shackles is shown at A. 
The operation of the jig is very simple. The shackle forg- 
ing is placed in from the open side, the two ears B being 
located by means of the two V’s, C. The screw D is then 
tightened against the forging which pushes the long: boss 
into the V at #. Slip bushings are provided so that the 
holes can be drilled and reamed before removing the 
shackle from the jig. 
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Forwarp UNIVERSAL 


BorinG THE UNIVERSAL JOINT Cross 


The fixture for boring the shaft universal joint cross is 
shown in Fig. 10. The joint A is placed with the round 
ends in the V at B, the V-clamp C holding the joint for 
position longitudinally. The fixture D is located on the 
faceplate of the lathe on which the-joint is bored by means 
of a turned plug fitting the hole #. It is provided with 
two pins F which can be adjusted for height by means of 
the bevel-end screw G, which, forcing against the pin, 
pushes it out. 

The V-blocks B are located on the fixture by dowels. 
This fixture is for grinding the hole as well as boring, and 
when being used for that purpose, the same V-blocks are 
used, being moved to the next location, the fixture carry- 
ing two sets of holes for the block dowels, one for boring, 


the other for grinding. 





Fic. 10. Borrnc THE UNIVERSAL-JOINT CROSS 
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Dritt Jia For FRONT- 


SPRING SHACKLE 


Fie. 9. 


GRINDING THE BUSHINGS 


The halftone, Fig. 11, shows the fixture for grinding the 
various sizes of bushings used on the car. The fixture A 
is made with a thread to suit the spindle of the grinding 
machine. Various sizes of plugs B are made to suit the 
different bushings to be ground. The bushing to be 
ground is placed over its plug and in the fixture A, the bar 
(' is placed through the hole in the fixture, in which it is 
a good sliding fit. The nut D is then screwed into the fix- 
ture by means of the pin spanner £ until the bushing is 
held securely in the fixture, by means of the end pressure 
of the nut and plug B. 

The bar C is then removed and the fixture screwed to 
the grinding machine, when the inside of the bushing may 
be ground. It is well known that grinding a bushing when 
held in the chuck of the machine tends to make the bush- 
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ing larger at the unsupported end, owing to the pressure 
of the wheel. When using the method shown, the hole is 
parallel as the bushing is held firmly at both ends of the 
bore. 

Two different sizes of bushing are shown, though quite 
a variety are ground in the fixture; F is a cam-follower 
bushing, and G@ a universal-jaw bushing used with the 
full floating axle. 


HARDENING THE CRANKSHAFTS 


The oil treatment of crankshafts has always been a 
preblem to automobile engineers. Unless the greatest care 
is taken in placing the shafts in the furnace and oil bath, 





Fie. 14. ALIGNING FIXTURE FOR THE POWER 
the shafts will be so much out of alignment that it is a 
difficult proposition to be able to finish-grind them. The 
method shown in Fig. 12 was the one used on the “Dixie” 
crankshaft, which was 62 in. in length. After the oil 
treatment it was found to be only 0.006 in. out of align- 
ment. 

This method is also used with success on attomobile 
The shaft is placed in the cast-iron fixture, 
as shown, and each bearing, crank case and connecting rod 
rests on a finished pad. A is machined in a 
similar manner, each bearing being thus held between 


crankshafts. 
The cover 


the fixture base and cover. 
After the shaft is heated to the correct temperature in 
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over it; bolts and.wing nuts are provided to fasten the 
cover over the fixture. When the cover is tightened down 
the fixture and shaft are placed in the oil bath. 


COMBINATION COUNTERBORES AND PILOTS 


A set of combination counterbores and pilots is shown 
in Fig. 13. The pilot end of the tool A is threaded with 
a coarse, double-pitch thread. The pilots B are made to 
suit the various sizes needed, these pilots being tapped to 
fit the tool end A. 

The cutters C are made of flat, high-speed steel and 
are located by means of a screw fitting through the body 
of the tool and into a notch made in the cutter. With 








RERIVETING THE FRAMES 


Fie. 15. 


a set of interchangeable cutters and pilots, as shown, not 
more than three or four shanks need be made. The 
coarse thread,on the end A allows the quick changing of 
the pilots. 


ALIGNING THE PowErR PLANT 


The fixture used on the motor frame for aligning the 
motor and transmission units is shown in Fig. 14. It is 
made of seamless steel tubing A with a plug B which fits 
into the starting crank bracket bearing. This plug is 
made with a wing clamp which draws the tube A against 
the front cross-member. The tube has a twin-arm bracket 
C fitted with a screw in each arm, which rests upon the 


the furnace, it is placed in the fixture base with the cover---motor-unit pads. At the rear of the fixture is a bracket D. 
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which rests upon the top of the frame and also spans 
the sides. This arrangement gives the correct and central 
alignment of the shaft for position on the frame. 

The tube A is provided with a collar for the position of 
the transmission, the upper part of which, being placed 
against this collar, permits the bolt holes to be drilled in 
the submember, through the transmission arms. 

This fixture provides interchangeability of the parts on 
the frame and also allows the frames to be drilled without 


os 
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having to wait for the motor and transmission units, one 
of these parts being used as a drilling guide. 

The frames are reriveted after receiving them from the 
makers, as shown in Fig. 15. Each rivet is gone over 
again with the Fairbanks pneumatic squeezer, pressure 
being applied at 125 lb. per sq.in. The pressure exerted 
on each rivet is approximately 30,000 lb. This reriveting 
is done to insure the frame being of the same high-grade 
workmanship as the rest of the automobile. 
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Design Analysis of Small Engine Lathes 


By E. H. 


SYNOPSIS—A complete analysis of the designs of eight 
representative engine lathes. The results give dimen- 
sions and factors for all lathe parts and are typical of 
sizes from 12- to 24-in., inclusive. 

23 

The engine lathe, being one of the oldest of machine 
tools, is naturally one whose design has been most reduced 
to a basis of uniformity. In fact, just previous to the 
advent of high-speed steel, all but a very few lathes built 
in the United States bore so close a resemblance to one an- 
other that they could be distinguished only by minor ear- 
marks or unessential talking points. 

Since that time, however, engine-lathe design has had 
an oscillation toward the extreme of overpowered con- 
struction, from which it appears now to have recovered to 
an extent that seems to justify the belief that it has again 
settled down to a point at which it will likely stay with- 
out great change for some years to come. 

In looking into the matter of present-day design, I 
wish to say that I have been greatly aided by the lathe 
builders, who have so kindly given me access to informa- 
tion that would otherwise have required considerable time 
to get. What follows is the result of investigation into 
the design of eight well known lathes, three Eastern and 
five Western; at the same time the deductions in general 
have little to do with the design of any one of these 
machines. 


Tue Pornt or ATTACK 


In design it is necessary to select first a point at which 
to begin and then a more or less logical order of pro- 
cedure. Since all machine tools resolve themselves into 
means of holding a tool of some kind and a method of 
holding material to be operated upon and causing relative 
motion of the two, it is usually logical to begin with the 
work, which immediately gives us the privilege of begin- 
ning either with the tool-holding device or the work-hold- 
ing device. In this instance, I will work in both direc- 
tions until they meet in the finished design. 

The present article is intended to deal with a 16-in. 
lathe, as typical of lathes from 12 up to 24 in., which is 
as wide a range as can well be dealt with under one scheme 
of design. There is no intention to try to set a stand- 
ard of design, but I have in many cases suggested some- 
thing in the hope that it may be used as a target and that 
as a result we may get something that will serve as a basis 
for some sort of standardization work in connection with 
engine lathes. 
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Toot HoLper 
There seems to be a well defined standard here. A°16- 
in. lathe takes 114x5¢-in. steel for tools. This is true of 
practically every lathe built in the country. It is also’ 


true that some “rapid reduction lathes” take a larger size 
of tool, but the general-purpose tool in almost all cases 
will not take the next size larger steel. There appears 
to bé no scientific basis for this size. It is simply conven- 
ient to handle. 

A blacksmith can forge tools from either carbon or 
high-speed steels of this size at one heat without trouble. 
It makes a heavy enough shank, so that tool holders of the 
O. K. or Armstrong type can be made to have rigid cut- 
iers. It is heavy enough to carry away heat from the 
cutting point readily and yet not too heavy to handle eas- 
ily. 

The tool post itself remains the same as ever. The 
only change that has come about in the past 25 years has 
been the use of the square shoe in place of necking down 
the body of the tool post. That this construction is better 
is readily understood. That it is more expensive is 
equally well to be seen. This was used to some extent pre- 
vious to the time of the new steels but did not seem to be- 
come near universal until that time. 

The hollowed ring and rounded wedge or rocker for 
changing the height of the took point seem to be equally 
accepted. The old rise-and-fall rest appears to be a thing 
of the past, outside the limited field of New England. 

That some improved form of tool post has not come 
to stay is due to no lack of inventors, nor is it due to a 
lack of appreciation of the faults of the standard form, 
but rather to a desire to cling to the easy way. There 
is nothing much simpler than to loosen up on the set- 
screw, bang the tool with the wrench and screw down 
again. For all but the cases where there is considerable 
stock to remove, the tool post answers well on account 
of this ease of manipulation. 

When there is any considerable chip to take it is neces- 
sary to back up the tool post with some sort of clamp to 
keep the tool from turning, or else to resort to some one 
of the European forms of tool holder with their attendant 
lack of ease of manipulation. This is especially true in 
boring deep holes with a single-point tool, which is usu- 
ally gotten around by using a double-point cutter mounted 
in a boring bar held in the tailstock and running in a 
bushing in the head spindle. 

Inasmuch as this is a much more satisfactory way of 
boring holes, the tool post may be forgiven for leading 


us into it. It is, however, often impossible to persuade 
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foreign users of our lathes that the tool post is useful at 
all, in which case it is customary to offer one of the two 
devices shown in Figs. 1 and 2, the familiar four-bolt and 
two-strap device, and the plate-and-bolt device, either of 
which gives all the holding power that can be applied 
without twisting the compound slide badly out of shape. 
The customary size of bolts for the four-bolt device is 
in., and for the bolt and plate 34 in. is perhaps the 
Compared 


% 
most generally used with a 5-in. setscrew. 
with the single 54-in. setscrew usually provided with the 
ordinary tool post, either device has greatly increased 
holding power. From the point of view of the American 
user, this additional holding power is unnecessary on 24- 
in. and smaller lathes, though we have to admit that we 
are sometimes limited in size of cut for fear of the tool 
turning in toward the axis if we are turning with the 
point further ahead than the center of the tool post. 

It is undoubtedly largely habit that deters us from 
the use of the more substantial forms of tool holders. 
Planer hands have never called for anything better than 
the four-bolt device, and have never experienced any diffi- 
culty in getting tools forged and ground in such a way 
as to give the desired cutting angles. A 

Qn small work, say less than two inches in diameter, 
the varying curvature of the surface makes a great change 
in the clearance angle for a small difference in height 
of the point of the tool. The demand for a tool holder 
which will allow of varying the height of the tool is prob- 
ably aggravated by two things, first the prevalence of the 
diamond-point tool, and second by the former lack of uni- 
formity in the level of the bottom of the cutting tool be- 
low the centers. 

The lathes which I investigated had almost uniformity 
in this direction, the top of the tool (5gx114 in.) being 
on a level with the centers when laid horizontally. But, of 
course, we all know of lathes where this is not taken care 
of. It would seem that right here was an opportunity for 
uniformity, not in the actual height of the centers above 
the tool holder, but in putting the top of the body of the 
tool on a level with the centers. 

This would allow the designer who did not wish to con- 
form to the usual size of tool for a given size lathe to put 
in whatever size he wished, and then all lathes requiring, 
say %4x114-in. steel could interchange tools. Then the 
purchaser of the odd lathe could either supply it with tools 
to fit, or he could borrow from other machines in the shop 
using that size steel, or he could provide parallels to slip 
under the usual size tools. 

It appears to be generally uniform practice to make 
in. in diameter with a %- 
TS. S. threads for this 


tool-post screws IA, ‘¢ or %, In. 


4 6 

in. square head. More lathes use [| d 
purpose than do not: but the use of the standard thread is 
by no means universal either as to form or pitch. It would 
seem as if the size should be determined largely by the 
probable strength of the man who uses the lathe. Inas- 
much as this is a largely unknown factor, it seems best 
to use as large a screw as is feasible, which in general 
limits us to the width of the tool-post slot, or rather, say, 
to the width of tool to be accommodated. Inasmuch as 
the ditference in cost between a 4- and 5-in. setscrew 
is microscopic, the decision would likely be quite in 
lavor of the 5<-inch. 


(‘ompouNpD REsT 


One of the largest problems confronting the designer 
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is the division of the height between the center and the 
ways of the lathes between the different parts of the com- 
pound rest, so as to get the greatest strength where it is 
needed. This difficulty does not disappear but only be- 
comes a minor one above 30-in. swing. There is never 
anything left over to be disposed of. Some builders pur- 
josely raise their lathes an inch to give room for the slides 
and swivel. This is dangerous, for even if the lathe is not 
sold according to its higher rating, it is inevitably judged 
ly it. 

For example, a 16-in. lathe which swings 18 in. is as- 
sumed to be to all intents and purposes an 18-in. lathe 
by all except the inner circle of lathe builders. To ap- 
pear right to the eve the 16-in. lathe which swings 18 in. 
must be built up to the 18-in. standard, and becomes an 
18-in. lathe, which may be sold at the 16-in. price. 
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Fig. 1. Tue Dovsie-strare Toot CLaMp 

The old standard for lathe design called for an equilateral 
triangle, of which the lathe center and the middle of the 
tops of the inside V’s on the bed were the three angles. 
This is still fairly well recognized even by the builders 
who raise the centers an even inch to get in the compound 
rest without spreading the V’s apart, so that, in the end, 
is about all that is left of the original standard lathe. 
It is generally observed by builders who drop the inside 
\’s or who use flat ways, that is, the design is made to 
this standard and then altered later. Apart from these 
dropped-V or raised-center lathes, it appears to be uniform 
practice to make the actual swing only a half inch larger 
than that advertised. 

The height of centers, then, would be for a 16-in. lathe 
li = Radius of swing X cos 30 deg., ora trifle over 714% 
in. This is the height above the inside V’s. .The vertical 
height of these inside V’s on the lathes investigated av- 
eraged about \% in., giving a total height of centers above 
the wavs of 754 in. This height must be divided into 16 
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parts, as per Fig. 3. These can average only a trifle under 
VY in. apiece. 

Here a and b are for the tool post; @ is the thickness 
of the cast-iron lip, which must carry the entire stress 
put upon it by the tool; 6 accommodates the tool-post gib 
or shoe, which in turn is of steel, but is divided into two 
parts, one of which carries this same strain; ¢ is a thick- 
ness of metal between the swivel and the bottom of the 
tool post. Inasmuch as this carries very little stress ex- 
cept in such cases as when the slide has far overrun the 
swivel, and it does not show, most designers take a chance 
here and make it very thin, on 12-in. lathes often get- 
ting down to 14 inch. 

The depth of the dovetail slide is d. This dovetail 
takes all the pressure of the cutting tool tending to twist 
it over to the left in boring unless the compound is turned 
around parallel to the ways, in which case the stress is bet- 
ter distributed. Inasmuch as the designer cannot control 
the actions of the ultimate workman, he finds it safer 
to design this slide with nearly as deep a dovetail as he 
uses for the main slide at 7. The dimension e is deter- 
mined largely by the size of the bolt used to hold the 
swivel to the shoe, though thin nuts are occasionally used 
here. On small lathes, a circular dovetail is often used, 
as it saves a small fraction of an inch, 

The section f carries the same pressure as a, but with 


a leverage usually two to three times as long; nevertheless 














THE SINGLeE-straPe Toot CLAMP 


Fic. 2. 


it is usually made fully equal to a, and sometimes greater. 
The section g has to stand this same stress, but being out 
of sight is cut very decidedly. The head of the binder bolt 
at h carries the same stress, but being of steel can be, 
and usually is, made only about half of g. The depth ¢ is 
made very small, just enough to keep the casting from 
falling to pieces, and j and d should be of the same depth. 

The thickness s is sufficient to carry the pinion on the 
cross-feed serew under cover, and is determined by the 
pitch of that gear, as the number of teeth is usually 12 
or 14 for the sake of getting small size. A 16-in. lathe 
usually has a 12-pitch pinion; a 10- or 12-in. lathe some- 
times as fine as 16-pitch, and a 24-in. lathe occasionally 8, 
but more commonly 10-pitch. The dimension for a 16- 
in. lathe will then be about 34 to % in. The depth k 
must be enough more than the radius of the cross-feed 
screw to leave a trifle of metal under it. 

The dimension / is clearance of the cross-feed nut in its 
groove, plus enough metal so that the carriage V will not 
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cut through into it. The height of the carriage V in the 
rest and the clearance between the rest and the bed are 
represented by m. 

Inspection of used lathes, particularly those that have 
seen heavy service, shows that breakage is most apt to oc- 
cur at a and g. Wear is most apt to show at j and on the 
cross-feed screw. The European designers have a great 
advantage over us in that the dimensions 0, p and m be- 
come practically zero, giving them that much more room 
for the other 13 divisions. 


THe AMERICAN CRAZE FOR ATTACHMENTS 


Observance of machinery in actual shop use shows prob- 
ably little, if any, over 1 per cent. of lathes, 12- to 24-in. 
swing, in which the compound rest is in use at any one 
time. Sales, however, indicate that even on a 12-in. lathe 
it is necessary to supply this attachment on practically 
95 per cent. of the machines built. This craze of the 
American manufacturer for all possible attachments un- 
questionably leads him to buy larger tools than might 
For example, a 12-in. lathe based 
on the European style of bed and tool holder or a 12-in. 
lathe with plain rest might easily be designed to do the 
work for which the American 16-in. lathe is fitted, 

The division which this design calls for can be seen 
in Fig. 4, on the same scale, from which it is apparent 
that even on a 12-in. lathe abundant strength and wear- 
ing quality can be obtained. Here still, however, we meet 
the apparent demand for a large swing over the rest of 
which ¢, Figs. 3 and 4, is the radius. The increased swing 
over the carriage gained by raising the height of centers 
is one of the strongest talking points which that design 
has. The average swing over the carriage of the lathes 
examined was 105 in., or almost exactly two-thirds the 
nominal swing of the lathes. This is based on an aver 
age height of V of a shade over We in., and depth of the 
stide j of 5g in. This leaves only ;% in. to be divided be- 
tween /, /, and a clearance s between the top of the lower 
slide and the work for a chip guard. <A 50 per cent. in 
crease in the height of m and j would greatly increase the 
value of the lathe and only decrease the swing over the 
carriage to 9%¢ in., which is greater than that found on 
one lathe examined. 


otherwise be needed. 


LENGTH OF CARRIAGE 


It averaged 
1.46 times the nominal swing of the lathes examined, but 


This is by no means a uniform dimension. 


it varies from being the same as the swing up to 1.75 
times that length. There seems to be no scientific basis 
for this. The upper limit appears to lie in clumsiness 
and the lower in the tipping tendency of the tool when 
overhanging to right or left, and in wearing qualities, 
Wearing surface can be obtained more cheaply by enlarg- 
ing the V’s on the bed so that the tipping tendency of 
the tool is the largest factor. 

On the average 16-in. lathe a boring tool projecting 8% 
in. will not overhang the horns of the carriage. Whether 
this should be greater or less is very largely a matter of 
judgment and selling points. The width of the bridge 
averages 0.37 of the nominal swing of the lathe. The 
variation is small except in a few lathes that ape European 
practice. 

As already suggested, American practice appears to be 
less and less inclined toward deep, single-point boring 
in engine lathes, this work being more commonly put into 
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boring machines, both horizontal and vertical, designed 
for this purpose; or if done in the lathe it appears to be 
better practice to use boring bars in the tail spindle, sup- 
ported in a bushing in the head spindle. 

Leaving the carriage for the present, we may return 
49 the work-holding mechanism. This may consist of a 
pair of centers, a chuck, a follow rest, a center rest, used 
in various combinations. The first of these, the centers, 
appear to be universally 60-deg. angle, and with a few 
notable exceptions No. 3 Morse taper for a 16-in. lathe. 
This makes the large diameter of the centers about one 
inch, 

One lathe uses the Jarno taper modified to suit the size 
of hole desired in the spindle. This taper is 0.6 in. 
per ft. This lathe does not have a bushing between 
the center and the head spindle, but, has a much larger 
tail spindle, of which more will be said later. There can 
be but little question that the larger center has its ad- 
vantages from the point of view of the users of the ma- 
chine. It is obtained at the expense of a rather small hole 
through the head spindle, or an abnormally large tail 
spindle, which latter is both expensive and clumsy. 

Since chucks are out of the range of this article, the size 
tf the nose of the spindle which carries the chuck is the 
next point of interest. For a 16-in. lathe these average 
2,', in. in diameter, 2 in. long and run 4, 5 and.6 pitch, 
averaging a trifle less than 5. The coarsest of these 
pitches shows no tendency for the chuck to loosen of its 
own accord, and the finest shows no undue tendency to 
Jock tightly. 

All of these lathes depend on a short, straight fit be- 
yond the thread and on a collar for truth; the thread be- 
ing made a rather easy fit. The diameter appears to be 
arrived at from the size of the hole in the spindle, the 
taper of the center hole and the necessity for a reasonable 
thickness of stock between the mouth of the taper and the 
bottom of the threads. It averages to run very closely 
to 15 per cent. of .the swing of the lathe between the 
limits with which we are now dealing. 

The length appears to be based largely on what the 
other makers are using rather than any logical argument. 
They could certainly be made much shorter without in 
any way reducing their effectiveness. The advantage in 
having the chuck closer to the bearing may or may not be 
considerable, depending on the size of that bearing. 


Tue CentTER Rest 


This is usually treated by the designer, builder and 
user as a piece of junk thrown in with the lathe and then 
thrown under the bench. Its design appears to be prac- 
tically uniform. The opening is 5 in. on almost all 16- 
in. lathes; 314 to 4 in. on 12- and 14-in. and 6 im on 24- 
in. There is no good reason why these sizes should not 
be much larger unless they may be taken as an index of 
the capacity of the lathe, as seen by the builder and as 
followed as a matter of fact by the men. It is really sel- 
dom that a piece over 5 in. in diameter is seen in a 16- 
in. lathe, except in the chuck. 


THe Foittow Rest 


When fur- 


This is seldom furnished in usable form. 


nished, it is apt to be of the type which is bolted to one 
side of the bridge of the lathe or else straddles the bridge. 
In the shops, when these rests are built, they do not use 
them but build an awkward-looking arch across from 
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front to back wing of the carriage and usually provide 
a bushing for every size of work produced. 

Coming back to the headstock, the front bearing is the 
most talked of, or was until very recent years. Its diam- 
eter averages about: 25 in. on 16-in. lathes by 45% in. 
long. From 12- to 24-in. it runs approximately */, the 
nominal swing of the lathe by a trifle over 14 of the 
length. This dimension has not grown any for the past 
15 years, though up to that time it had grown in the 
previous 25 about 40 per cent. Taper bearings appear in 
but few lathes at present. 


MATERIAL OF SPINDLE AND BOXES 


Spindles are universally advertised to be of hammered 
crucible steel, which usually means that they are made of 
a material which is just about on the line between a steel 
which will harden and one which will not. A few makes 
use a softer steel and case-harden it. Bearings are made 
of bronze, cast iron and babbitt. The values of these ma- 
terials have been discussed at such length in these col- 
umns that it is superfluous to take up the matter here. 

Since the average sizes of nose of spindle and front 
bearing differ by so small an amount, it is customary to 
provide a collar for the chuck to screw against. The 


























Fic. 3 
DIVISION OF THE HEIGHT OF CENTERS ABOVE THE Way 


Fie. 4 


size of this collar appears to be determined very largely 
by the form and size of the front box. Probably a shoulder 
of 14 in. on each side of the spindle would cover all ne- 
cessities, but 4% to 5% in. appears to be more in vogue. 

The spindle is reduced in size for the face gear, twice 
for the cone pulley (usually), once more for either the 
spindle-feed gear or for thrust rings, according to the 
design. The largest of these reductions is between the 
face gear and first cone bearing, so that there will be room 
to stake the face gear firmly. Some makers make a 14- 
in. reduction at this point, so that they can plane directly 
into the spindle to insert the key. Others mill the key- 
seat with end mills. 

A reduction of at least 144 in. seems to be necessary. 
‘he other reductions may be only sg in., making a total 
reduction of 3 in. in diameter from front to rear bearing. 
The lathes examined showed differences of diameter rang- 
ing from ¥% to 4} in., and averaging 4§ in. There ap- 
pears to be little room to decrease these differences in di- 
ameter, though they are shaded in smaller lathes. 


HoLe THROUGH THE HEAD SPINDLE 


This averages a trifle over 114 in. in the lathes com- 
pared, or about 0.08 of the nominal swing. In the ma- 
jority of cases the principal use of the hole is to allow of 
knocking out the center, for which purpose a 5¢- or 34-in. 
hole is sufficient. When a customer wants a hollow spindle 
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he is apt to want one larger than custom dictates. Up to 
the time of the advent of quick-setting turret lathes the 
hollow spindle was of much more real consequence than it 
is now. 


Tue Turust BEARING 


There are three distinct types of these: (a) Where 
the spindle collar or the spindle-feed gear presses against 
the front or rear box, respectively, with a check nut on 
the rear end of the spindle to take up wear. (b) Where 
there is a spindle-step bearing screwed into the rear end 
of the bearing, pushing the face-gear hub against the 
back end of the front box. (c) The same as (b), except 
that the thrust bearing is entirely independent of the 
rear box and is bolted directly to the head. There ap- 
pears to be no perceptible difference in the value of these 
devices ; all are effective. 

Turning to the tail spindle, we find the centers the same 
as used in the head. The average diameter of those ob- 
served is 2yy in., or practically one-eighth the nominal 
swing. This proportion varies from */, swing for 12-in. 
te 7 swing for 24-in. The length varies more than that 
of most other dimensions, being 934 to 12 in., averaging 
a shade under 11 in., or 44 of the swing. 

There appears to be no incentive to the use of long 
spindles, as this dimension is seldom published. If a 
lathe is used exclusively for work on centers, and never 
for drilling or boring, it may very likely prove satis- 
tactory with a very short spindle. Many more shops are 
provided with horizontal boring machines than were a 
few years ago, and it may be that the long tail spindle is 
not needed. 

The length of the bearing of the tailstock on the bed is 
almost exactly the same as the length of the tail spindle. 
The 16-, 18- and 24-in. tailstocks are usually held down 
by one 34-in. bolt, 12- and 14-in. with a 5%-in. and the 
22- and 24-in. with two 34-in. There appears to be no 
scientific basis for these sizes. There are lathes of good 
repute using smaller sizes and very few bolts are ever 
broken. On the other hand, the average workman appears 
to have no overwhelming desire to twist them off. 

The provision for set-over of the tailstock appears to be 
a hit-or-miss affair. There is not sufficient agreement to 
allow of an intelligent average. 

It appears that lathe builders expect the users to buy 
taper attachments if they wish to turn tapers. There 
the agreement is more pronounced, the average lying 
close to 6 in. per ft. for a length of between 18 and 20 
inches. 


THe Bep 


The inverted V-bearing appears to be so firmly fixed 
in American practice that the flat way, even for one bear- 
ing, makes slow progress. The nominal center-to-center 
distance of the inside V’s is equal to half the swing. 
Enough is added at the back so that the rear wings of the 
carriage will pass the tailstock. Enough is added in front 
to give a sufficient overhang to protect the lead screw and 
carry the rack. The result is an average distance, center 
to center of outside V’s of 133@ in., or about 84 per cent. 
of the nominal swing. This is slightly larger for smaller 
lathes and decreases to, say, 75 per cent. for 24-in. size. 

The depth of the bed averages 101% in., but is so varied 
that the average means little. Lathes as small as we are 
dealing with depend in a great measure on their own 
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rigidity for maintenance of alignment. On the other hand, 
anyone who has leveled up a lathe must realize that the 
stiffest bed made is almost as yielding as wax in its fol- 
lowing of the floor it rests on. 

Since real rigidity cannot be obtained, it may be 
said that a bed deep enough and heavy enough to re- 
main level is impossible, so long as the present form of 
support is used. Those makers who design very light beds 
evidently take the stand that no possible increase in 
weight is of any value. So far it does not appear that any 
lathe builder has adopted the three-point support, so long 
and ably advocated by Professor Sweet, and used by some 
turret-lathe builders. Why they should not, I do not 
know. It certainly would cost no more than the enamel 
painting that is so common, and it would be vastly more 
useful. 7 

The fact that long lathes require one or more center 
legs is often cited, as making the use of the three-point 
support undesirable, and to some extent it is true, yet a 
simple pivot at each leg would help to avoid the twist- 
ing of the bed. Of course, all long work is so supported 
that a small vertical deflection of the bed is not repro- 
duced in the work. 

The thickness of the walls of the bed must be a quite 
important factor in its stiffness, and yet this is a point on 
which no data of any value are to be had. The thickness, 
as designed, can be had, but the actual castings are so 
variable and the thickness varies so much in a single bed, 
that nothing more can be said than that it appears to be 
the practice of many builders to make this dimension as 
light as the foundryman will let him and put the metal 
where it will show. 

Carriage V’s on the lathes observed averaged 5% in. 
high, 1.41 in. wide, and the larger part were 45, or 90 
deg. included angle. However, 40 deg. to the vertical is 
still common. Inside V’s average \% in. high, proportion- 
ally narrower, and the same angle. 


Tue Lees 


As already stated, these form a fairly rigid connection 
from the bed of the lathe to the foundation, which for 
lathes 12- to 24-in. is more often than not a wooden floor 
of considerable flexibility. They hold the lathe centers at 
approximately 43 in. above the floor. This is about the 
same for most 12- to 18-in. lathes, but is decreased even 6 
in. on 24-in. This is a rather peculiar feature, inasmuch 
as in large lathes the point is soon reached where the bed 
rests on the floor with no legs, and the height of centers is 
increased, once more reaching 43 in. for about a 48-in. 
lathe. 

The spread of the legs is quite variable, ranging from 
only 3 or 4 in. wider than the bed with a box leg, to 18 
or 20 in. with the ordinary leg. Inasmuch as the only 
really useful function of a lathe leg is to keep the ma- 
chine from falling down, it would seem that the large 
spread is unnecessary and only in the way. 


WorK-DRIVING MECHANISM 


So far, we have concerned ourselves solely with the 
means of holding the work and tool in their relative posi- 
tion. Let us go on to the means for driving the work 
and moving the tool. 

Chucks, being out of the scope of this particular article, 
will not be considered. The faceplates, large and small, 
appear to be pretty uniform in size. The large faceplate 
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averages about ¥% in. smaller in diameter than the nom- 
inal swing of the lathe; this increases to one inch for 24- 
in. lathes. The small plate averages 7 in. in diameter, 
which appears to be large enough to take as large a dog 
as is used. This size is not increased very much on larger 
lathes, 81%4 in. being about the average for a 24-in. 

To all appearances the cone-belt drive is still standard. 
Nearly every maker offers a gear-driven head, but no one 
has wholly abandoned the old style. There are more 
couble back-geared lathes than formerly. Two influences 
are at work on this matter of lathe drive, one the need 
of an increased range of speeds with nearly equal power, 
the other the adaptation of the machine to a constant- 
epeed motor drive. 

The back-gear ratio averages slightly under 10:1, 
whereas only 10 or 15 years ago everybody was striving 
to go above 12:1. This was accomplished, however, in 
many cases by leaving a gap between the open belt and 
the geared speeds. If the speeds are in geometrical pro- 
gression, a back-gear ratio of 10: 1 means a ratio from one 
speed to the next higher of a trifle less than 1.6:1 for 
» five-step cone, while a ratio of 12:1 means a ratio be- 
tween adjacent speeds of a little under 1.8: 1, which in it- 
self is not enough difference to influence design. 

The trouble is that with the large step of the cone 
1¢ in. in diameter, which appears to be pretty well set- 
tled design, the small step must be 4 in. (which is the 
actual average) for a 10:1 back-gear ratio, while for a 
12:1 ratio it must be 35% in. or less, while with the face 
gear of the same size (10 in.), if the ratio is maintained 
the same between both pairs of gears, the cone gears would 
Le 3'/, and 27% in., respectively. 

Since the average diameter of the rear bearing has been 
found to be 214 in., it will be seen that a very small dif- 
ference in the allowed diameter decidedly affects the 
strength of the cone gear if it is forced on a projecting 
hub of the cone. It will also be seen that if it is made 
with a hub to be forced into the cone, a very small 
difference of diameter in the small step is of great con- 
sequence. The size of a double back gear does not allow 
of any larger back-gear ratio, but it does allow the cone 
pulley to be made with its different steps more nearly of 
the same size, which in turn makes the driving power 
more nearly alike at all speeds. (The small step averages 
slightly over 6 in. in diameter.) 

There is no room for doubt but that the double back- 
geared lathe is an improvement on the single-geared for 
work in which the machine is kept continually on one job, 
but they are unpopular with workmen on varied work. 
The average width of belt for the five-step cone lathe is 
slightly over 21% in.; for the double back-geared lathe, 3 
in. ‘These increase only to 31% and 4 in., respectively, for 
24-in. lathes. 

A 10:1 back-gear ratio with a five-step cone in geo- 
metric progression gives a high speed 63 times as fast as 
the slowest, so that if a 16-in. lathe is speeded to give 
a cutting speed of 30 ft. per minute on its full swing, 
it will also drive a Y4-in. drill at that speed. This 
range appears to be more than sufficient for all purposes. 

The geared-head lathe is, theoretically at least, the most 
efficient as well as the most expensive for work which 
requires frequent change of speed. As yet, however, there 
is not a sufficient agreement as to design to enable any 
comparisons. The same size of front and rear bearings 
is usually maintained and gearing is interposed to in- 
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crease the speed of the belt considerably, relative to the 
work. 

THE Face GEAR 

Since all the power, for whatever type of head, goes 
through this gear, a basis of comparison is possible. The 
pitch averages 7, the width of face 154 in. and the diame- 
ter 10 in. The back gears are 9 pitch, 1,%4-in. face; from 
which it will be seen that the face gear is much less able 
to stand the stress which comes upon it than the back 
year, which carries approximately one-third as much 
while it is two-thirds as strong. 

Experience, however, shows that the legitimate stress 
due to ordinary running is not the most important. Most 
gears are broken by the sudden stoppage of the work by 
the dog striking the rest, etc., in which case the face gear 
transmits the shock to the back gear, which in turn is 
stopped by the friction of the belt and momentum of the 
cone; these together produce a considerable and destruc- 
tive reaction usually breaking the teeth of the cone 
pinion. 

THE MOVEMENT OF THE TOOL 


As already stated, practically all lathes have com- 
pound rests, the top slide of which is seldom used on 24- 
in. or smaller sizes. Since this slide is little used, it might 
easily be allowed to remain undeveloped, which appears 
to be the case. The diameter of the compound screw is 
4 in., 8 pitch, and the traverse of the slide is 4% in. 
Even up to a 24-in. lathe this only increases to 5% in. in 
diameter, 8 pitch, with a movement of slightly less than 6 
inches. 

Somes makers furnish compound rests for export trade 
with screws quite a little larger and longer traverse ; this 
is made possible by the use of a tool holder of fixed 
height other than the American tool post. The angle of 
the dovetail slide is more often 60 deg. than any other, 
with an occasional angle of 55 deg. The packing is usu- 
ally of the straight, setscrew, adjusted type, even though 
something better may be furnished for the lower slide. 
Even the nut is apt to be of cast iron tapped out of the 
solid casting of the swivel on lathes which have bronze 
nuts for the crossfeed. The width of the compound slide 
is 51% in., which appears to be ample for the work usually 
put in a 16-in. lathe, though it is small compared with 
European practice. 

The swivel is usually graduated to read 90 deg. either 
way from its normal (American) position at right angles 
to the axis of the work. Recent practice appears to favor 
the bolted-on type of swivel, though on the smaller sizes, 
12- and 14-in., the dovetail fastening appears in favor 
as requiring slightly less height. 

The crossfeed screw averages 1% in. in diameter and a 
trifle finer than 6 pitch, 5 and 8 being the favorites, ap- 
parently because they divide 1000 without remainder, and, 
therefore, lence themselves to use with a graduated dial on 
the serew. Practically the same-size screw is used even up 
to 24-in. on smaller lathes; 4 in. appears to be about the 
average. The packing for the cross-slide is about equally 
divided between taper and straight. Theoretically, of 
course, the former is the only logical form, but practic- 
ally the latter answers every purpose. 

LONGITUDINAL ADJUSTMENT 

The rack and pinion average to be 1-in. face, 10 pitch; 
that is, those with coarser pitches appear to be of less 
width of face. The pinion is, in general, supported by 
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a bearing between the apron-plate and the rack. This 
bearing may be bolted to the apron, cast on as a part of 
the apron or bolted direct to the carriage. In practically 
all lathes of 16-in. swing and over, the rack pinion can 
he withdrawn from the rack. Smaller lathes are not nec- 
essarily so arranged. 

For the apron drive the worm-gear drive appears to 
be used more than the bevel-gear drive, though in the 
cases where the feed reverse is in the apron the latter 
prevails. In a few cases, a compromise is effected by 
driving the longitudinal feed with a reverse gear 
and the crossfeed with a bevel gear. The longitudinal 
feed per turn of the feed rod is 0.032 in., the crossfeed is 
the same except that a few designers cut it in halves. 
his is not varied any more between lathes of different 
sizes than between different lathes of the same size. 

The longitudinal feed is universally engaged by means 
of a friction clutch, the crossfeed nearly as universially 
by means of a slip gear. The frictions used are equally 
civided between the cone friction, 5 to 10 deg. with the 
axis and the expanding-ring friction. The latter is the 
simpler to design and possibly to build, since the question 
of end thrust does not complicate the matter. The cone 
friction necessitates a design in which the driving and 
driven members can be tightened together without binding 
together two parts that must move relative to one another. 
This is most simply accomplished by mounting the whole 
thing on a shaft running in a hub of the apron. This, 
however, does not make as satisfactory a bearing as the 
simple stud on which the expanding frictions turn, though 
ample proportions make the design feasible. 

The hand traverse is about as often, by means of a 
three-ball crank, as by handwheel ; the overall dimension 
of either is 9 in., which is increased by a single inch for 
?4-in. lathes, and decreased by 2 in. on smaller machines. 
The traverse of the carriage for one turn of the hand- 
wheel is close to 17g in. This, too, appears to be nearly 
uniform for all sizes. 

The diameter of the feed rod appears to be of little im- 
portance. Any rod that is large enough to be easily ma- 
chined is strong enough for any stress that it will ever 
»e called on to carry. Cold-rolled steel is extensively used, 
hough several firms turn their rods. Those who do so 
indoubtedly do it from motives of economy, as anyone 
vho has straightened a small, cold-rolled rod after key- 
seating will be willing to believe. 

The diameter of the lead screw is increasing slightly 
as years goon. A few makers are using coarser pitches. 
The present average is 1,‘ in., increasing to 144 in. for 
?4-in., and starting at 4% for 12-in. The pitch averages 
% in., though here the range is considerably greater. 
The finest pitch used for 24-in. lathes, so far as has come 
under my observation, is 6 in., while the same is employed 
as the coarsest pitch for the 1-in. 

The splined screw for the feed rod is used on quick- 
change gear lathes of the sizes within the scope of this 
article, but seldom on others. This is more likely be- 
cause of cost than for any other reason. The cost of filing 
every individual thread so that it will not cut the split 
nut, more than balances the saving in material fitting of 
bearings, to say nothing of the cost of aligning the worm 
bearing in the apron with ‘the split nut. The form of 
thread is either the regular Acme thread or else a deepened 


thread of the same form, like the Brown & Sharp worm 
thread. 
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The split nut averages a trifle over four diameters long. 
It is usually of cast iron tapped out. but occasionally 
babbitted. A genuine babbitt nut will probably outwear 
a cast-iron nut under the usual lack. of 
inbrication, but once provided with the proper taps the 
cast-iron nut is cheaper. 

For the driving mechanism for lead screw and rod a 
reverse gear is provided in the headstock. This is a 
bevel-gear reverse for the quick-change gear lathes, and 
the old-style rocker gear for the plain lathes. The pitch 
of the rocker and stud gears averages 10 in., of the 
change gears 12; the width of face 1/4 in. None of these 
gears gives out in legitimate use except after long wear. 
They usually strip when something catches, and it is prob- 
ably fortunate that they do, as they are as easily replaced 
as anything. 

The feed belt where used averages 1 in. wide and runs 
at the merest snail’s pace. Geared feed is much in 
vegue both as a substitute for belt feed and in the form of 
a quick-change gear, after the fashion set by the Hendey 
lathe. The latter form uses change gears of much finer 
pitch and narrower face, but usually made of steel. Up 
to the time of the expiration of the original Hendey pat- 
ent several expedients were adopted to dodge that patent, 
the simplest of which was to avoid the “slot” in which 
the projecting shifter lever ran, by making the gear box 
entirely open at the bottom, thus omitting one side of the 
“slot.” 

The range of threads cut is from 3 to 48, 
the case of some geared-feed lathes, where the upper limit 
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reaches as high as 80. 


Scrapless Die lice Hinge Blanks 
By H. B. Carson 


The accompanying illustration shows a practical — 
of producing blanks for hinges. It is economical, it 
makes two blanks each stroke with one tool. It 
signed for strip stock as there is seldom a close 
limit required in the width of hinges. 

The stock is pierced A and fed up to the stop 
where the second blank is being shaved to make a work- 
ing fit with the blank punched out at B. The stop 
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is set back far enough to allow the pilots D in the punch 
to pull the stock into proper location. The gage strips 
# are set far enough apart to give the stock sufficient 
clearance, as it is brought central with the devices shown 
in section Y-XY. The spring stripper is shown in ‘the 
section. 
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markets for Ameri- 
America ‘will be issued in 
of Foreign and Domestic 


A series of consular reports on the 
can-made machine tools in Latin 
the near future by the Bureau 
Commerce. Lists of firms and individuals who sell and use 
machine tools tn the various countries are a valuable feat- 
ure, and considerable attention is given the sales methods, 
credit terms. ete. 
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Manufacturing a Sheet Metal Flume 


WESTERN CORRESPONDENCE 


SYNOPSIS—The flume sections are formed with a 
wedge-shaped joint clamped by internal and external 
wedge bars to insure tightness. The processes of shap- 
ing the sheet metal include stamping of the joint chan- 
nels along the edges of the sheet, crimping the ends, and 
rolling up the sheets to a half circle. The machinery 
used and some details of operation. 
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One of the products of the Vulcan Sheet Metal Co., 
Denver, Colo., is the Hinman metal flume, which is 
manufactured in sizes ranging from a diameter of about 
15 in. to 14 ft. The sheet-metal sections in this flume 
system, when finished, are semicircular and approximately 
3 ft. in length. In making these sections, a number of 
which are shown in Fig. 1, a wedge-shaped joint is 
formed at each end to enable the adjoining sections to 
assemble in a closely fitting manner, the joint being 
and at the same time presenting a 


made watertight 








Fia. 1. SHEET-METAL FLUME SECTION 




















Fic. 6. FORMING THE V-JOINT IN THE SHEET METAL 


smooth, unbroken surface on the interior of the flume as 
indicated by Fig. 2. 

Referring to this sketch, which is a cross-section 
through the joint, it will be seen that the V-shaped chan- 
nel stamped in the end of one of the flume sections 
fits snugly into the corresponding groove of the next sec- 
tion and the two are bound firmly together in a non- 
leaking joint by means of a wedge bar A, which fits the 
inside of the flume joint, and an external clamp bar B, 
which is formed with two wings or ribs pressing against 
the sloping external faces of the joint. Both the mem- 
bers A and B are rolled up to half a circle to fit in their 
places, and when the nuts on the rib section B are tight- 
ened up the joint is closed absolutely tight. 

Another sectional sketch is presented in Fig. 3, again 
showing the wedge bar at A, the wing bar at B, and the 
latter turned and threaded at the upper end to pass 
through a steel hanger bracket attached to the stringer 
for suspending the entire flume as in Fig. 4. The nut 
at the upper end of B is the tightening medium by which 
the wedge joint of the two adjoining flume sections is 
drawn tight to prevent leakage. 


Water flows on this surface 
ga Metal Sheet 
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FIG. 5 WING BAR 


DETAILS OF SHEET-METAL FLUME 








Fic. 7. Rottinc Up tHe SHEET To A Hatr Crroie 
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Fig. 8. Crrowprng Enps or FLuME SHEETS 
THE MATERIAL USED 


The sheet metal used for the flume sections is gal 
vanized stock. The stock for the wedge bar A and the wing 
bar B is rolled at the mills to the section shown in Figs. 
2 and 5. After the wing bar is cut to length, its ends 
are turned down to diameter for threading in a special 
machine to receive the clamp nuts for suspending and 


clamping the flume sections. 
OPERATIONS ON THE FLUME SHEETS 
After the sheet material has been cut to the right 
length to bend up to a complete semicircle, it is placed 


crosswise in the heavy power press shown in Fig. 6 














Fie. 10. Forminac HANGER BRACKETS 





Fie. 9. 


Rotuine Ur tHe Wepce anp Wine Bar 


where, with a long punch and die, the V-channel which 
forms the joint along one edge is stamped in the metal. 
After the opposite V is formed for the joint at the 
other end of the sheet, the metal is ready for rolling 
up into a half circle, an operation which is accomplished 
with the rolls shown in Fig. 7. These rolls are formed 
at the ends to conform to the joint channel stamped in 
the two edges of the sheet metal, as clearly shown in the 
engraving. 

The semicircular flume thus to 
proper shape is taken to the machine in Fig. 8, where 
the operation of crimping or forming an aligning bead 
at each end of the half circle is performed by suitable 
punch and die. The sheet metal is then ready for the 
addition of the wedge bar and outside clamp bar or wing 
bar referred to in Fig. 2. 

These pieces, cut to length, are curled up to half a 
hoop as in Fig. 9 by running them through the same 
set of rolls used for rolling up the flume section itself. 


section rolled up 


PROCESSES 

The remaining member for the flume the 
hanger C, Fig. 3, by which the flume is suspended from 
The hanger is punched and blanked from 


OTHER 
is steel 
the stringer. 
heavy sheet stock in conventional dies, and the bending 
operation is then accomplished with the tools shown in 
Fig. 10, the bending die being a simple open-faced tool 
into which the blank is dropped by hand and formed up 
to shape upon the descent of the punch. 

In shipping these flume sections several are nested to- 
gether as indicated in Fig. 1 to economize in space. 
Such flumes are used at various points throughout the 
country for conveying water for irrigation purposes, for 
sluicing lumber, etc. The pitch of the flume is deter- 
mined in accordance with conditions of service and may 
vary all the way from a 114-ft. fall per mile to a 15- or 
16-ft. fall per mile. 
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To keep tools clean and bright, rub a little mercurial oint- 
ment over them, which will form a moisture resisting coat- 
ing. Mercurial ointment is also known as blue butter. It is 
somewhat poisonous. Another good mixture to keep tools 
from rusting is made by taking six parts of lard and one part 
of rosin. Heat these together slowly till the rosin is all 


melted. Benzine is added in about the proportion of one pint 
of benzine to half a pint of lard-rosin mixture. 
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Selling Machine Tools 
By T. Ll. PEDDLE 


What is the deciding factor in making the sale of a 
machine tool? Sometimes it is because it is the best 
machine for the purpose; sometimes it is because it is 
the cheapest machine to be had, and very often it is 
because the salesman is strictly on the job, and has 
been for some time. 

Delivery plays an important part, for if you cannot 
make a reasonable delivery of a machine you might as 
well not offer it for sale. Machine tools are not battle- 
ships, and the three or four years’ delivery on a battle- 
ship would never do for a machine tool. 

Very often a man will purchase a machine similar 
to one he has because he does not wish to “mix the 
breed.” Sometimes this is wise and sometimes it is 
foolish and extravagant. A purchaser will often say 
that his tool equipment has been made to interchange 
with all machines and he would have to make new tools 
if he bought a different make of machine. If this argu- 
ment were consistently followed we would often see shops 
equipped with batteries of nothing but antiquated ma- 
chine tools. ‘ 

One of the most important factors in selling a ma- 
chine is making delivery. It seems to be a human 
weakness that when one decides to spend a certain 
amount of money there is a great desire to do it quickly. 
I have known men to take over a year to make up their 
minds to buy a certain machine, and then be* deeply 
offended because this machine was not in stock for im- 
mediate shipment. 

THE QUESTIONABLE DELIVERY SHEET 

It is customary for manufacturers to issue a delivery 
sheet about every two weeks. I remember once, that 
after talking myself hoarse telling the merits of a certain 
lathe I was selling, | was asked as to delivery. I con- 
sulted my delivery sheet, and it read, “18-in. lathe, two 
weeks from receipt of order.” The man gave me his 
order for an 18-in. by 12-ft. lathe on that basis. 

This bed was longer than customary for this size 
lathe, and it was nearly two months before it was 
shipped. The purchasing agent sent for me and de- 
manded an explanation. He said, “I am being abused 
by everybody in this shop, from the president down, on 
account of the nondelivery of that lathe, and now I am 
going to share it with you.” And he did. 

From his insinuations you would imagine that I had 
mixed the iron, cast it mto pigs, made the patterns, 
molded the castings, machined all the parts and as- 
sembled, crated and shipped the lathe, and was responsi- 
ble for it from start to finish. He threatened to cancel 
the order but was afraid that he might have the same 
experience over again. This misunderstanding was the 
fault of the manufacturer in not stating clearly the 
deliveries. He finally received the lathe, but I have 
never received an order from that concern since. 

A salesman is prone to underestimate the influence 
on the buyer of the delivery of a machine. After talk- 
ing himself blue in the face telling how indispensable 
his machine is, and how utterly worthless is his com- 
petitor’s, a salesman naturally feels hurt if the pros- 
pective purchaser says that he cannot wait, but must 
have the machine immediately. I have been tempted 
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and have fallen doing just that thing, but after getting 
into trouble once or twice for shading deliveries I can 
now raise my left hand and say with Tom Powers, 
“never again.” 

I once sold a machine against eight competitors, most 
of them having machines in stock, while my best de- 
livery was three weeks. I finally secured the order on 
merit alone, and I worked a week trying to make the 
sale. Imagine how I felt when I was advised that the 
factory must have two weeks longer to build the ma- 
chine. I wanted to be honest with my customer, and I 
called him up over the long-distance telephone and told 
him the news. He canceled the order, as he positively 
could not wait any longer than the three weeks. And 
now he thinks he has a grievance, and that I was to 
blame. 


BuYING ON FRIENDSHIP 


Personal friendship often helps to sell machinery. 
There are some men who do not go out into the open 
market to purchase tools but leave their selection to 
some salesman friend in the business. Their success 
in buying in this manner is directly proportional to the 
honesty of the friend. There are many purchasers who 
mistrust a machine tool salesman. They imagine that 
he has an “offering price” and a “selling price.” 

In the machine tool business a salesman has very 
little discretion as to taking an order below the regu- 
lar price. It is sometimes done, of course, but usually 
for some special reason. But I have never known a 
salesman to raise the price. I have sold for several con- 
cerns, and they have always insisted that their salesmen 
treat their customers fairly. I do not believe that any 
other business has any higher ethics than the machine- 
tool industry. The “shyster” salesman is the exception 
rather than the rule. 


TRADE DEALS AND “LEMONS” 


Trade deals, or taking second-hand machinery in ex- 
change for new, is another instance where competition 
is somewhat eliminated. The man who offers the most 
money for the old machines will have the best chance 
to sell the new. And the dealer who does not buy 
second-hand tools at all either has to find a customer 
for the second-hand machines or drop out. 

I have often spent considerable time and money. on 
what is termed a “lemon inquiry.” Sometimes a ma- 
chinist will be working in a shop, operating, say for 
instance, a miller. It may be that he is not familiar 
with its operation, and wants to post himself without 
consulting any one; or it may be that he is ambitous 
and wants to learn all he possibly can, both as to theory 
and practice. He will, therefore, write to the manufac- 
turer of the miller requesting a catalog. To insure 
receiving a favorable answer he will say that he ex- 
pects to go into business, and would like a catalog, and 
to further carry out the deception, requests a price on 
the machine. 

The manufacturer, of course, assumes it to be a bona 
fide request, and instructs his nearest agent to call on 
the prospective customer and go into details. The 
agent, smiling in anticipation of an order, proceeds to 
his destination. On looking up the street number he 
finds it to be a private house and a brief conversation with 
the machinist’s wife develops the truth. 
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Equipment of Union Switch & Signal Co. 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A few features of the- equipment of the 
foundry, forge shop and power house. These include a 
crané-served cupola charging floor, a boiler plant in the 
forge shop, and gas engines for power. 
3 

On page 179 we showed some of the interesting fea- 
tures of the machine-shop practice of the Union Switch 
& Signal Co., Swissdale, Penn. This article is to take up 
a few of the details and features of the general equipment 


of the foundries, forging shop and power house. These 
are all comparatively new buildings, and _ represent 


throughout modern construction and good engineering 
practice. 

The illustration, Fig. 1, is reproduced from a photo- 
graph taken from one end of the gray-iron foundry. The 
general construction of the building is plainly shown; and 
the cleanness of the surroundings and the freedom of the 
air from dirt can be judged by the quality of the halftone. 

Near the center of this attached to 
can be seen two electric motors driving some of the ma- 
chinery overhead. These are fastened to substantial 
brackets, are high enough above the floor to be completely 


view, columns, 
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out of the way, and have below them the protecting devices 
and controlling switches. 

Immediately in front, in the view, is a dipping tank set 
beneath the level of the floor. Every casting turned out 
by this foundry is dipped in thin asphaltum paint before 
it is sent to the machine shop. This practice is unusual. 
But the castings are thus thoroughly protected from rust, 
and the inner faces of cored holes and other parts not 
easily accessible to a paint brush are thoroughly coated, 
making later detailed hand painting on many surfaces un- 
necessary. 

This coating is applied as soon as the castings are 
cleaned and before a covering of rust has accumulated. 
The paint is no hindrance to later machining. Surfaces 
that are to be exposed to the weather or that need a final 
finish for any other reason, are, of course, painted after 
the machine work has been done. 

The parts are lowered into the tank by an air hoist, as 
shown, and are withdrawn by the same means and placed 
upon a grating to drain. The, paint that drains off is re- 
turned to the tank by means of drip boards beneath: 

The hoist runs on a jib crane attached to the adjacent 
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INTERIOR OF FounpryY OF UNION SwitcH AND SriGNAu Co., SHowrne Dipprinc TANK For CASTINGS 
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column, and can be swung around to take up castings from 
waiting trucks and to place coated castings upon others. 
After a truck has been loaded with painted castings, it is 
run into a regular box car standing on an adjacent track, 
(not shown) and when such a car is loaded it is switched 
The dipping tank is made of wood, 


to the machine shop. 
The draining gratings are of 


lined with sheet steel. 
steel. 
Sanp BLASTING BaRREL. 

A sand-blast tumbling barrel for small castings is shown 
in Fig. 2. This is supplied with steel dust shot, and air 
from an air receiver seen at the right at a pressure of from 
40 to 50 lb. per sq.in. This air is taken from the regular 
compressed-air system of the plant through a reducing 
valve, the pressure of the general system being from 80 
to 90 lb. 

This tumbler is connected to the general exhaust system 
of the foundry, which collects dust from the greater part 
of the cleaning machinery. It is used not only to clean 
iron castings but also for small brass castings and drop 


forgings. 
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It is interesting to note that the average weight of cast- 
ing turned out in this foundry is only 6 lb. The foundry 
has a capacity of 100 tons per day, and at times has 
poured as much as 50 tons in a single day. 

An unusual feature of foundry construction is shéwn in 
Fig. 3. The photograph from which this illustration was 
made was taken between the foundry and forge-shop 
buildings. This area is served by a traveling crane as 
shown, which is so arranged as to permit of landing ma- 
terial on the deck extending outward from the charging 
floor. 

All of the material delivered to the cupolas is handled 
by this crane, there being no elevator or any other means 
of transporting such material. The storage area is ap- 
proximately 200 ft. long by 30 ft. wide, thus being ample 
to store coke, iron and the other foundry supplies for the 
needs of several days. The crane has a capacity of 10 
tons. 

The brass foundry, a building 60x126 ft. and separated 
from the iron foundry by a fire wall, is shown in Fig. 4. 
The feature to which attention is invited is the arrange- 
ment for natural lighting. The three side walls shown are 
80 per cent. glass. In addition there are seven saw-tooth 
roof bays, each having a glazed vertical leg looking toward 
the north. Even in these days of much good lighting, a 
brass foundry like this is a rarity. 


Tue Force SHop EQuIPpMENT 


The forge shop is constructed with the same apprecia- 
tion of the need of pleasant working conditions as the 
buildings just considered. The noticeable feature as one 
enters is the boiler plant at about the middle of its length. 
A side view of the boiler, its stack, the exhausters: hand- 
ling gases from the hand forges, and a small air eom- 
pressor, are shown in Fig. 5. 

From this plant all of the steam used by the steam 
hammers is generated. The fuel is natural gas and oil, as 
the burners are piped to handle both. The gases of com- 
bustion pass upward to the top of the boiler, then down, 
through a short horizontal flue, and are discharged 
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through the steel stack at the left. The steam pressure 
carried is 125 lb. gage. 

The steel exhauster shown at the left discharges the 
gases taken from the down-draft hand forges into the 
steel stack, which has double flues leading to the reduced 
section seen just beneath the roof. This exhauster dis- 
charges into the inner flue, the gases from the boiler pass- 
ing into the outer one. Thus, the influence of the ex- 
hauster discharge is to cause a suction upon the outer flue 
and increase the draft on the boiler. 

The air compressor at the right is steam driven and 
supplies compressed air for use throughout the building. 
The small pump near the exhauster motor is for boiler- 
feed purposes, and is for use when the city water fails. 

The halftone, Fig. 6, is a front view of the boiler, show- 
ing the arrangement of burners. Fig. 7 shows the right 
side, where are seen two pressure blowers which furnish 
air to blow the various forges. The large sheet-steel 
shields are coverings over dampers. 

The discharge of these blowers is into brick sewers in 
the ground. A noticeable feature of this entire installa- 
tion is the cleanness of the boiler and all of its surround- 
ing machinery. This is even more noticeable to a visitor 
than is indicated by the reproduction of the photograph. 

The hand-forge department is shown complete in Fig. 
8. This view is introduced to show the roof construction 
of this building and the large amount of glass area in the 
side walls. The proportion is 0.7 sq.ft. of glass for every 
square foot of floor area. The illustration shows that this 
department is free from obstacles, and is far pleasanter 
and cleaner than the usual forging shop. 


HEATING FurRNACE ror Drop HaMMERS 


A typical heating furnace for the drop hammers is 
shown in Fig. 9. This is piped for both oil, gas and air. 
The front of the furnace is protected by a shield to keep 
the flame from blowing toward the workman. Above are 
hung four sheets of steel separated by a space of some 1 
to 11% in., and beneath is a jet of air which blows the 
flame upward. The effect of this screen is to produce an 
upward draft of the flame, which is aided by the cold-air 
blast from beneath. - This serves effectively to keep the 
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Fic. 5. Srpe View or Borter PLant tn Fores SuHop 


heat from streaming out of the furnace mouth toward the 
workman. 

The reader has probably noticed that the apparatus in 
this building is piped for both oil and gas. The cheapest 
fuel of this section is, of course, natural gas, but the 
supply tends to fail, and each year the gas is brought from 
a greater and greater distance. Thus provisions have been 
made to supply both gas and oil, and a supply of fuel oil 
is always in storage. Should the natural-gas flow be 
checked at any time for any reason, oil is always immedi- 
ately available. 
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HAND-FoRGING Bay or Force SHop, SHOWING 
LIGHT AND FREEDOM FROM OBSTRUCTIONS 
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THe Gas ENGINE PLANT 

Gas engines are by no means common in machine shops. 
particularly in large sizes. For this reason Fig. 10 is 
shown. This is a view in the power plant, which contains 
three 500-hp. gas engines driving 220-volt, 340-kw., two- 
phase, 60-cycle generators. This current is transferred 
to 110 volts for lighting. In addition, there are two 125- 
hp. gas engine auxiliaries which can be used for overtime 
work or on special occasions. 

The last illustration, Fig. 11, shows the cooling system 
for the jacket water for these engines. It consists of a 
series of three large concrete tanks, the upper one covered 
by a small building. The cooling water flows from the 
upper to the intermediate and then to the lower tank, 
meanwhile giving up its heat to the air. 

These gas engines have been running since 1908, and 
there has never been lost a single hour of shop working 
time because of shut downs. However, it must be recog- 
nized that two engines are sufficient to carry the normal 
shop load and the third one is to spare, thus permitting 
any one to be shut down for repairs or adjustments when 
necessary. 
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ARRANGEMENT OF PIPING ON DROP-HAMMER 
HEATING FURNACE 


Fie. 9. 


These engines are started on compressed air under a 
pressure of 35 to 40 lb. They are now operating on 
natural gas, but are so designed that producer gas can be 
used. 


os 
ve 


Under the title, “The Gases Evolved on Heating Steel To 
Its Melting Point in a Vacuum,” G. Wesley Austin described 
some experiments he had made on this subject, at the Iron 
and Steel Institute’s September meeting, in which the follow- 
ing table was given: 


nner * Quantity 
Analysis 


Material 
Cc Si Mn 8 P co, 


Gas Analysis ec. 
8) CO 4H,N per gram 


Cast down 3.50 2.50 0.60 0.05 1.50 3.1 23.0 73.9 0.24 
Crucible steel 1.10 0.24 0.39 0.02 0.02 0.04 44.2 55.4 1.73 
Medium steel.. 0.49 0.35 0.72 0.02 0.02 0.60 45.1 54.3 1.35 
Openhearth » 
~ = on e ~{a5.6 31.5 62.9 0.66 
mild . 0.09 0.05 0.75 0.05 0.05 b0.07 43:0 463 0.31 
1? . 
Bessemer mild.. 0.05 0.09 0.29 0.02 0.05 ef re 7} 0.87 
There are no separate analyses for hydrogen c<nd nitro- 
gen given, except in one mild openhearth steel, in which 
the first gas evolved was: COs, 7.7%; CO, 18.4; H, 59.1; N, 
14.8. In cast iron and crucible steel the first and the last 


portions of gas did not apparently differ greatly in composi- 
tion, but in mild openhearth steel, the first gas to come off 
was probably richer in hydrogen. 








Fig. 11. Cootrne TANKS FOR GAS-ENGINE JACKET WATER 
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Methods and Tools in Montana Shops 


By F. A. STANLEY 


SYNOPSIS—Some interesting operations and tools in 
three shops in the West where mining equipment and 
other machinery is built and repaired. Machining large 
cast-iron rings, sharpening mine drills, flanging sheet- 
steel disks, babbitting journal boves. 

os 


ve 


The engravings illustrate some of the features and 
methods of three different machine shops located in 
the State of Montana. 

One of the principal shops in Butte, Mont., is that 
of the Western Iron Works, which is devoted largely 
to building and repairing equipment for mines, smelt- 
ers, etc. 

Some interesting operations observed during a recent 
visit to this shop are illustrated in Figs. 1 to 4. Fig. 
1 is a general view in the machine shop, giving a good 
idea of the character and arrangement of the different 
tools, and some indication of the nature of the work 
handled by this establishment. 

The machine in the foreground is a Pond boring mill, 
which may be extended to swing work 21 ft. in diameter. 
On the table of this mill and under other machines in 
the view will be noticed some large rings. ‘These cast- 
ings are about 10 ft. in diameter and are sections of the 
type of ore roaster known as an “Amphidizer.” The 
rings are about 1 ft. wide and 50 of them are put together 
to form a complete machine. 

Between adjacent rings ;,-in. steel plate is placed 
and the ore as it enters the pockets of the first ring in 
the series is prevented by the division plate from going 
space, but can enter the third, fifth, 
reaches the extreme end of 


into the second 
seventh and so on, until it 
the machine, which is constantly revolving in a cradle. 
When the ore the end chamber it starts back 


again and passes through the intervening chambers 


. 


reaches 


—— 


from which it was excluded in its movement from the 
first to the fiftieth ring. 

The heat, due to the process through which the ore 
passes, subjects this long, built-up cylinder to severe 
stresses, particularly in the end sections which receive 
the hard ore and include, say No. 1 to No. 14 rings. In 
overhauling this apparatus, it was decided to drill 72 
bolt holes in each flange, thus doubling the number of 
holes in the original construction. 

To carry on the work rapidly there are two ring tem- 
plates, which will be seen resting against the column in 
Figs. 1 and 2. These templates are duplicates of one 
another and as the ring sections to be machined are 
male and female, to form the matching joint, the tem- 
plates are similarly provided with male and female 
matching faces on opposite sides, so as to be used on 
either face of any of the ring sections. 

In using these templates on the rings to drill the 
new was found that so much distortion ap- 
peared in the first 14 rings and the rings had opened so 
much, that it was out of the question to attempt to apply 
the ring templates in a drilling operation. So after the 
last true ring had been drilled to the template, a dif- 


holes, it 


ferent course of procedure was followed with the sub- 


sequent rings. This is illustrated in Fig. 3. 


THE AUXILIARY JIG 


The holes in the ring templates were originally bored 
to 1% in. to receive hardened guide bushings for a 114- 
in. drill. Three or four of these bushings were made and 
they were changed from one hole to another in the tem- 
plate during the drilling operation, thus avoiding the 
necessity for a complete set of bushings to fill all of the 


holes. The jig in Fig. 3 makes use of the same bushings 
which were removed for the purpose from the ring tem- 


plates. 
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Fic. 2. Large Rinc TEMPLATES 

Let us suppose that ring A, Fig. 3, is No. 14, also that 
ring B is No. 15 in the series and that, commencing with 
ring No. 50, and drilling back toward No. 1, No. 15 is 
the last one sufficiently perfect to be drilled directly by 
This means that the lower flange of 
upper 


the ring template. 
the ring B must be drilled to coincide with its 
flange, which has already been drilled with the template 
and that the upper flange of the ring A must be drilled 
to coincide with the lower flange of the ring B in order 
that the clamp bolts which have only 0.020 clearance, 
may pass through the holes in the two flanges. Here is 
where the jig C comes into service. 
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In locating this jig the drill is passed down through 
the hole in the upper flange of B and into a guide bush- 
ing in the jig; the latter is clamped and two holes may 
then be drilled through the jig, which is then shifted 
ahead, being located as before by passing a drill through 
a hole in the upper flange, and the drilling operation is 
continued. 

After all the holes in the lower flange of B and the 
upper flange of A have been drilled in alignment in this 
fashion, the ring B is removed, and the ring A, which 
is No. 14 from the end of the series, is placed on 
top of ring No. 13, jig C is dropped onto the lower 
flange of the ring A and the same procedure fol- 
lowed as described above. This means that in each case 
of a distorted ring the top flange is drilled from its mat- 
ing flange on the adjoining ring, and its top flange is 
then used in setting the jig on the bottom flange for drill- 
ing the holes in that flange and in the top flange of the 
ring below it. 

AN InsipE DRILLING OUTFIT 


The engraving, Fig. 4, illustrates the method used in 
drilling a series of holes in the wall at the inside of the 
pocket in the ring through which the ore passes. There 
are eight holes drilled in each of these pockets, and these 
receive bolts to clamp some heavy cast-iron shoes, which 
serve as binders for the #,-in. division plates which are 
placed between adjoining rings. 

A template or jig with drill guide holes is clamped to 
the wall to be drilled, and the drill is operated by means 
of an air motor, which is supported as in Fig. 4 by an 
“old man” clamped to the ring itself. This operation 
is carried on rapidly and with no difficulty in locating 
the holes to be drilled. 

SLOTTING ATTACHMENT 


A feature of the boring mill illustrated in Figs. 1 and 
2 is the slotting attachment at the top of the arch be- 


tween the housings. This apparatus has a large slotted 
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faceplate, which is rotated by worm and wormwheel. A 
connecting rod, which is adjustable for stroke, may be 
attached to one of the rams and the latter utilized as a 
reciprocating slotter bar. As the driving attachment has 
a traversing movement to accompany the cross-feed of 
the head on the rail, the apparatus may be used for the 
surfacing of wide faces if desired. 

The same appliance is used for the keyseating. Say a 
large split pulley is to be bored and keyseated, after the 
completion of the work on the hub and rim, half of the 
wheel, which will not require keyseating, is removed from 
the front of the table and the table is turned half way 
around to bring the joint of the other half of the wheel 
parallel to and opposite the face of the housings. The 
keyseating tool is placed in the tool posts, a connection 
made with the slotting apparatus at the top, and the tool 
is then fed into the cut by adjusting the housings for- 
ward on their ways. 

ANOTHER INTERESTING SHOP 

There are a number of interesting shops located at 
the different mines in Butte, most of these being at the 
Anaconda Copper Mining Co.’s mines. Perhaps the 
largest of the group of shops is at the Leonard Mine of 
the Anaconda company. ‘Two views of the interior of 
this shop are presented in Figs. 5 and 6. 

The building is concrete and steel and in the bays at 
either side is an uptodate equipment of machine tools of 
all kinds, a number of which are clearly shown in these 
general views. The central portion of the shop is 
spanned by a traveling crane, and ample space is here pro- 
vided for the handling of large castings and the erection 
of various jobs coming within the province of this shop. 

SHARPENING DRILLS 


One of the important undertakings at a mine shop is 
the upkeep of drills. The method of sharpening these 
tools at the Leonard Mine is shown in Fig. 7. A large 
number of drills of various lengths will be seen on the 
bench in the foreground, and at the rear is a sharpen- 
ing machine and the forge for heating the drills. Two 
men carry on the sharpening operations and handle about 
300 drills in an eight-hour day. 
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Fic. 7. Metuop or SHARPENING DRILLs 


The sharpening machine consists of an air-operated 
hammer provided with suitable dies for drawing out the 
four lips of the drill, this hammer being mounted upon a 
long horizontal bed upon which a very heavy casting, 
serving as an abutment for the drill shanks, is adapted 
to be adjusted by a chain to any desired position and to 
suit the length of drill going through the sharpening 
process, 

In operation the workman removes the heated drill 
from the furnace, places the cutting end in the dies and 
rests the shank against the heavy cast-iron block on the 
bed. The hammer is then operated to draw out the lips 
of the drill, and a horizontal hammer immediately be- 
hind the vertical dies is brought into service to upset the 
ends of the lips. The dies are so constructed as to shape 
the lips to the right diameter, the depths of the grooves 
in the dies being such that when the upper and lower 
dies come together the drill has been forged to the right 
diameter. 

Two pairs of these dies are shown in Fig. 8. They 
are made with cylindrical bodies and are easily kept in 
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working condition, and, furthermore, are easily replaced 
when worn out. It will be seen upon inspection of the 
dies that two of the drill lips rest horizontally on the 
flat surfaces of the dies while the other two lips are 
swaged up to a taper end and to right diameter in the 
bottoms of the vertical channels of the die faces. When 
the work is turned one-quarter way round, the two other 
lips pass into the slots in the die faces and are also sized 
correctly. 

The drills as they come up from the mines are of va- 
rious lengths ranging from 1% ft. up to about 10 ft. 
The shorter the drill the greater the diameter in order 
that the drills that follow in longer lengths shall have 
ample clearance in the holes drilled by the short tools. 
It is customary to allow 0.25 in. difference in diameter 
for each foot of drill length so that a 10-ft. drill will 
measure an inch less in diameter than a drill only 6 ft. 
long. 

In sharpening the different drills they are sorted out 
by length, dies for a given diameter are placed in the 
machine and the casting for backing up the drill is 
brought up to that particular length of 
The pilot wheel at the front of the machine oper- 


accommodate 
steel. 


ates the chain attached to the traveling block for sup- 
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porting the drill and the latter is readily shifted either 
forward or backward to suit the drill length. As fast as 
each lot of drills of given length has been sharpened the 
dies are changed to suit the next length of steel. 


A Suop 1N HELENA 


One of the most conspicuous machines to be seen in 
different Western shops is the vertical boring mill pro- 
vided with extension ways at the rear to enable the hous- 
ing to be moved backward for the purpose of swinging 
much larger work than the mill was built to handle. A 
machine arranged in this fashion is in use at the Caird 
Engineering Works, in Helena, Mont. This mill is a 
6-ft. machine, on which the Caird people have placed a 
pair of extension ways between the housings and the 
base of the mill, these extending to the rear sufficiently 
to allow the housings to be removed back to a point 
where work 10 ft. in diameter may be swung. 

The machine is shown in Fig. 9 and it will be seen 
upon inspection of this engraving that heavy brackets are 
fixed to the rear of the base to support the projecting 
ends of the ways. A number of depressions are cored 
crosswise in the upper faces of these extensions to en- 
able a pinch bar or a bar and pawl to be applied at either 
side of the housing for the purpose of adjusting it for- 
ward or back. 


HyprauLic FLANGING PREss 


The press in Fig. 10 has a framework built in the 
Caird shops and is adapted to be used in conjunction 
with a Watson & Stillman hydraulic press. This equip- 
ment was arranged for drawing up the flanges on catch 
basins The blanks are cut out 
under a power shear and a 4$§-in. hole is punched in 


for sewer manholes. 
the center of the disk to pilot the work on the die in the 
hydraulic press. The pin over which the blank is slipped 
will be seen at the center of the lower die. After the 
flanging operation has been performed, the locating hole 
is plugged with a punching from heavier metal which is 
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Fie. 11. A Boring FIxTure ror 
pressed into the hole and then riveted over sufficiently 
to secure it permanently in place. 

OTHER TOOLS AND FIXTURES 

Two other appliances in use at the Caird shops are 
shown in Figs. 11 and 12. The first of these is a fix- 
ture designed for use on the spindle of a 24-in. lathe 
for holding mine-car axle housings for boring the holes 
from the ends and for counterboring the ends to admit 
the turned hubs of the wheels. 

The fixture carries a turntable upon which two adjust- 
able V-blocks are mounted for holding axle housings of 
different lengths and diameters. A swinging clamp over 
the top carries a thumb-screw by which the work is se- 
cured in the V’s. An index plunger is fitted in the base 
of the fixture near its outer end and the upper end of 
the plunger fits a seat formed in each end of the 
swiveling member which carried the work. A _ turret 
slide is placed on the shears of the lathe and the boring 
and counterboring tools are operated in a turret, so that 
no time is lost in changing tools, and as the work ma\ 
be readily turned end for end the machining operation 
is carried on rapidly. 

A babbitting fixture is shown in Fig. 12 for pouring all 
sizes and lengths of boxes, pillow blocks, etc. The fixture 
is made up of an angle plate which is pivoted on the 
flat table top so that it may be swung to bring either 
leg of the angle flat on the table, thus changing the po- 
sition of the work to be poured from horizontal to ver- 
tical or vice versa. The babbitting mandrel has a 
flange at one end and is provided with a pair of ribs 
at opposite sides, which fit between the box and cap to 
separate the metal poured in the two members. The 
babbitting mandrel also has ribs at top and bottom to 
form the oil groove in the babbitt in box and cap. 

The head of the mandrel when placed between cap 
and box is pressed against the vertical leg of the angle 
line and the clamp-screw is run down from the top to 
secure the castings in place. The angle iron is then 
tipped up on its other face, putty or clay applied to the 
joint round the bottom of the work, and the box and 
cap poured from the open end. 


Mine-car Axte Hovsines Fic. 12. 
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Bench Lathe Boring Tool 


By W. C. CRraLey 
The engraving shows a bench-lathe boring tool I de-— 


signed and made. The head is adjustable, and upon 


loosening the back nut it can be adjusted to any desired 
The idea 


the tool always goes into the 
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BENCH-LATHE BorinG TooL 


hole parallel with the bore and not like the old style, 
scraping the top or bottom. That it is a good tool is 
proved. by the fact that there are 15 of them under con- 
struction in eur shop, and this after an extended exper- 
ience with this type of tool. 
<3 
Certain metals or alloys obtained in the electric furnace. 
which sometimes resist the most energetic chemical action. 
are attacked and completely dissolved when powdered and 
heated with an excess of phosphoric acid above 1.75 in den- 
sity, says “Moniteur Scientifique,” Vol. 75, p. 837. This applies 
to metallic silicon, zirconium, and tungsten, ferrotitanium, 
vanadium, silico-manganese, titanium nitride, the alloy of 
ferrosilicon with 23% aluminum, boron-nickel, and carborun- 
dum. In all these reactions the carbon contained in the al- 
loys remains, wholly or partially, in a flocculent condition in 
the sirupy liquid. 
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Making the Prentiss Bench Vise 


By Frep H. Cotvin. 


SYNOPSIS—A visit ta the home of one of the best 
known machine-shop appliances unearths some interest- 
ing operations in milling, broaching and grinding. 
Broaches with removable tooth sections reduce the 
cost of tool maintenance and lessen the time lost while 
tools are being repaired. 

3 

The making of the Prentiss bench vise, which has been 
known to mechanics for many years past, contains some 
interesting processes as carried on by the Bagley & Sewall 
Co., Watertown, N. Y. 

The tools used in broaching the bodies are interesting 
both on account of their size and the way in which they 
are built up. They are shown in Fig. 1. Arranged on 
the bench behind the broaching machine are a number of 
vise bodies, most of them of the plain solid-jaw type, 
with the broaches in place, giving something of an idea 
of the range of sizes. 

The body to be broached is supported on the bracket at 
the end of the machine, as shown, this being adjustable 
for various sizes, so as to easily bring the work to the 
proper height. In the larger sizes these broaches are 
built up of tool-steel toothed plates, on soft-steel bodies, 
as can be seen. 

It will also be noted that some of these have been 


- ee 





patched, notably the broach in the work being machined, 
and also some of those standing in front of it. This 
construction makes possible the replacing of broken sec- 
tions without the renewal of the whole broaching tool. 

Another interesting feature is the clamp or method 
of holding the broach in the pair of hooked jaws which 
fit over the rounded head on the end of the broach. This 
construction is easily seen by carefully noting the broach- 
es in front of the machine. This allows very rapid 
handling of the broaches, it being unnecessary to drive 
out keys, and it also allows a strong construction on the 
end of the broach. This method has been in successful 
operation for a long time in this plant. 


FITTING THE SWIVEL JAWS. 


The halftones, Figs. 2 and 3, show how the swivel jaws 
and body are milled on the profiling machine by the use 
of the rotary table. The body itself is being milled to 
receive the lower or central portion of the swivel jaw. 
The work is held in the fixture shown so that it is correct- 
ly located with regard to the center of the revolving 
table, and the position of the milling spindle regulated 
by stops on the cross-rail. 

To bring the other milling cutter into position the 
saddle is moved to the right through the gearing shown, 
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Fic. 2. PrRoFILER ror VISE SWIVEL-BACK JAWS 


until it strikes the stop, which locates it for the ‘milling 
of the outer recess. Another machine, built by the Garvin 
Machine Co., is shown in Fig. 3, where the bottoms of 
the swivel vise jaws themselves are being milled in a 
similar manner to fit the bodies previously shown. 

One of these jaws is shown upside down in front of the 
holding fixture, so as to show the milled surfaces clearly. 
The same method of operation is used in both cases, and 
the results are very satisfactory, the desired accuracy 
and interchangeability being readily secured. 

After the bar of the sliding jaw has been milled, it 
is slid into the body to the proper distance and both 
jaws are milled to receive the steel faces, as shown in 
Fig. 4. This is carried on in the same way for both the 
solid and swivel jaw vises, the steel bases being attached 
in the usual manner. 

A SreciaL VERTICAL GRINDER. 

After the steel vise-jaw bases have been fastened in 
place, the ends are squared by the grinding machine 
with the vertical spindle, as shown in Figs. 5 and 6. 
This is an electrically driven machine, having a substan- 
tial spindle and carrying a broad-based wheel. The 
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Fie. 5 ELectric VERTICAL GRINDER FOR SQuARING ENps or Vise Jaws 
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vise to be ground is clamped to the flat piece A.in the 
center, the upper end of this forming a yoke which fits 
the bar of the movable jaw, and the vise swung until the 
end of the bar strikes the pin B, which locates it for 
one angle and allows the end of the jaw to be ground to 
any desired angle. The vise is then swung end for end, 
as shown in Fig. 6, and the other end of the jaw ground 
to a corresponding angle, as the bar is similarly located 
by the stop pin at the other end. 

The work is traversed past the wheel by the handle B 
through the medium of a rack and pinion. The work- 
carrying fixture has side adjustments to and from the 
wheel, and the stop pins can also be moved to any de- 
A little examination will make the oper- 


sired position. 
the whole apparatus being very 


ation perfectly clear, 
simple. 

The whole department devoted to this work strikes one 
as being laid out with simple tools for performing com- 
paratively simple operations in a very practical way. 

“se 


ve 


Milling. Ports in Triple Valves 


Those who are familiar with air-brake mechanism 
know of the delicate ports which have to be milled in 
the faces of the triple valve in order to allow air to pass 
from one portion to another at the proper time and in the 
correct amount. 

Figs. 1 and 2 show a number of different style valves 
used by the New York Air Brake Co., Watertown, N. Y., 
and from these some idea may be obtained of the diffi- 
culty of milling these ports in duplicate and with ac- 
curacy and rapidity. 

For this work there is nothing to compare with the 
hand miller, which, in the hands of a competent operator, 
has the necessary sensitiveness to prevent breaking the 
small milling cutter and the ease of movement which 
allows the work to be rapidly placed in different positions 
with regard to the milling cutter. 

The main difficulty is to set the machine so that the 
stops will be in their proper position and allow the oper- 
ator to make the various movements with the work with 
a knowledge that the work will be entirely satisfactory 
when done. For setting up the machine, which means 
setting the stops in the proper places, a hardened-steel 
template or gage is used, two of these being shown at A 
and B&B, in Fig. 3. 

These gages have the same contour as the work, both 
inside and out, so that they may be placed in the same 
fixture which holds the work in position. This makes 


it easy to set the stops, limiting the movement of the 
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Fie. 2. OrnHER EXAMPLES OF HAND MILLER PROFILING 
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Fie. 3. Prorrine Fixture, WorK AND GAGES 
work in any direction. With this once correctly done, an 
expert operator produces the finished pieces with more 
rapidity than seems possible when the intricacy of the 
milled ports is considered. 

This method has been found fully as satisfactory as the 
regular method of profiling, although this would possibly 
not be the case under all conditions or with a different 
material. 


33 
As an incentive to the invention of an automatic train 
stop, the New York, New Haven & Hartford R.R. Co. has 
offered a reward of $10,000, to be paid on the order of the 
Interstate Commerce Commissioners and the Railroad Com- 


missioners of Massassachusetts and the Public Utilities Com- 
Connecticut, to whomsoever shall first in- 
that will safely arrest an express 
passed danger signals: the test 
within the year 1913, 1914 or 
New York Central, or the 

recommendation by the 


missioners of 
vent an automatic device 
locomotive that 
of efficiency to be its adoption 
1913 by the New Haven Road, the 
Pennsylvania’ and its approval or 
Interstate Commerce Commissioncrs 


steam has 
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The electrical department of Fairbanks, Morse & Co., Chi- 
very simple mechanical device to 
of the instantaneous values of an alter- 
three-phase circuit. This is done by 
vector diagram, which shows how 
windings of a _ three-phase 


has devised a 
show the relation 
nating current in a 
means of the standard 
combine in the 


cago, IIl., 


these currents 
motor to produce the phenomenon of the revolving field. The 
device is novel and of considerable educational value, as it 


shows the principles upon which the induction motor operates 
more clearly than the usual method of presentation by text- 
books or otherwise. We presume those interested can se- 
cure one of these devices by applying to the above address. 


February 6, 1913 AMERICAN 


MACHINIST 239 


LETTERS FROM PRACTICAL MEN 





Making High Speed Cutter Blades 


A blade for an inserted-tooth milling cutter, used ex- 
tensively by a manufacturer of electric motors and dy- 
namos in the cast-iron milling department, is shown in 
Fig. 1. The number used became so large that it was 
decided to make them in large quantities, and stock 
them, so that they could be taken as required. 

They were made of flat high-speed steel, large enough 
to machine up to the dimensions A and B, Fig. 1. The 
stock was cut into lengths, each enough to make eight 
blades. The strips were first ground flat on both sides 
io the dimension A, Fig. 1. The second operation was 
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MILLING APART THE BLADES 


MAKING HiGH-speep CuTrer BLADES 
that of beveling the two wedges ( and J). This was 
performed in the milling fixture, Fig. 2. 

This fixture was constructed so as to mill six strips at 
one time. Each pair of strips was held by four clamps, 
which pressed the strips against the angles of the fix- 
ture. A spherical washer under the head of the clamp 
bolt, corresponding to the seat in the clamp, allowed the 
clamp to accommodate itself, and thus clamp both 
strips evenly. Springs were placed beneath the clamps to 
facilitate placing fresh pieces in position. 

Studs to act as stops were let in to the angular sur- 
faces. The fixture was furnished with a tongue for locat- 
ing it, and lugs were provided for clamping it to the 
miller table. A handy and quick socket wrench was 
used to tighten the capscrews. The body of the fix- 
ture was of cast iron, the clamps, bolts, stop-studs and 


the wrench were made of machine or cold-rolled steel, 
case-hardened. 

Details of the angular surface and ledge against which 
the strips were clamped are shown in Fig. 3, A showing 
the milling of the first bevel, and B the second. 

The third operation is that of cutting the strip into 
Lalves; the reason for this being that it was more conven- 
ient to cut one of halves into four blades than 
to cut one whole strip into eight blades. This was 
done on a plain miller in a vise. 

The fourth operation was performed on the same ma- 
chine, with special vise jaws, Fig. 4, the half strips 
being cut into four blades. The strip is not clamped 
by the vise jaws, but by the four screws in the movable 
jaw A. Care was taken, that when the jaws met there 
was a slight clearance for the piece, so as to insure 
the strip being clamped by the screws. The reason for 
this was that should the strip be slightly out of parallel 
it would, if clamped by the jaws, be clamped at one end 
of the jaw only, thus producing chatter, ete. 

The cutters were ganged, and it will be seen that the 
length of the blade can be altered by raising or lowering 
the cutters or table. The flattened edge A in Fig. 5 is 
ground after the blade is hardened and in place. 

FRANZ SCHMIDT. 


these 


Providence, R. I. 
3 
A Handy Strap 

The engraving shows a strap which is very handy where 
it is not convenient to block up under the outside end, as 
on a planer or boring mill when the work is almost to 
the limit of the machine, or where duplicate work has to 
be handled quickly. 

The strap is made of a stiff grade of strap iron, the 
weight depending upon where it is to be used. It is forged 
up to the shape shown, and drilled + in. larger than the 
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bolt. The middle nut is adjusted so that the strap rests 
upon the work, and the upper nut is locked down, keeping 
it in the same position when the work is being changed 
or strapped down. 

There will be sufficient spring in the strap to tightly 
clamp the work when screwed down, and spring up again 
when released, making it convenient to remove work with- 
out being bothered by the straps falling, greatly facilitat- 
ing this operation. 


New Britain, Conn. A. F. Wricur. 








240 AMERICAN 


Turning a Convex Arc on the Boring 
Mill 

Concave turning is comparatively simple, but I got 
the job to make a convex die for the forging shown at A. 
This required some thought, as we had no machine that 
would turn a convex arc. The job was finally done on 
the boring mill, as shown. . 

The head B was clamped tight so that it could not 
move horizontally or vertically, the swivel was left slack, 
however, so that it could swing as shown by the dotted 
A hole was bored and tapped in it for the 
stud C. The head D was fitted with the bracket £, 
which had a hole in it fitting over the stud C. The 
center of the stud was exactly two feet from the center 


arrow. 
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TURNING A Convex Arc ON A BorRING MACHINE 


of the swivel, as the radius of the arc on the piece A 
was to be two feet. 

Now, if the mill is started up and the head D fed 
to the right, it will swivel B on its center and this will 
cause D) to feed in the are of a circle two feet radius. 

J. HAMILTON. 
N. Y. 
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Invention, Research and Teaching 


Not long ago I saw an old man tinkering with the 
aS 5 5 

hull of a launch. This hull was of such an odd de- 

sign that I made inquiry about it and him. I found 


Auburn, 


that he formerly owned a sawmill and was making 
money. But in some way he got an idea that he could 
build a launch that would be safer and faster than 
those he had seen. He, therefore, sold out his saw- 


mill, and was devoting all of his time and money to 
developing his idea. When I saw him he had his hull 
built but his money was all gone and he was waiting 
for someone to come along and give him enough to 
buy an engine to run it with. 
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This man knew nothing about hull construction 
theoretically ; he knew nothing about gas engines either 
theoretically or practically; and he did not even know 
what was meant by hydraulics. Yet he was giving 
his time and money to the development of a launch 
hull which was to revolutionize hull building, and his 
model was, so far as anyone could judge, or so far as 
the old man could explain, no different in principle 
from an ordinary hull. The only thing unusual about 
it was that the thing looked more like a front eleva- 
tion of a roll-top desk than the stern view of a launch. 
STUDY 


Most Usrerut INVENTIONS RESULT FROM 


I mentioned these facts a few days later to a man 
whom I chanced to meet. This man was a federal judge 
before whom many patent cases had been tried and 
who spoke from a long experience on the bench. I 
shall not try to quote his remarks on the subject ver- 
batim, but the essence of this expression at that time 
was this: 

He had observed that of all the inventions which 
came before his notice the ones which were of use were 
the ones which came as the result of long and careful 
investigation and experimentation by trained investi- 
gators and experimenters. Useful inventions aré not 
the result of an inspired moment; they are the result 
of careful study and patient trial. Inventors who give 
to the world something of use are not inspired in- 
dividuals; they are men who know something of the 
tedium of careful study, of searching investigation, of 
systematic experimentation. 

Coming from a man who was influenced by no mo- 
tive save the desire to state a fact, this expression is of 
interest. There can be no doubt that much might be 
said on the subject of useless inventions, but the point 
that impresses me most is the pity of it all. Of course, 
it is not possible to convince “inventors” that the thing 
they are working on is useless until it is too late. 

The wasted time, the lost money, and ‘the blighted 
hopes that are represented yearly in the patents granted 
on the seemingly endless procession of useless things 
are indeed to be deplored; and yet who can tell in- 
fallibly that an invention is to be useless or impracti- 
cal until the verdict of time has been secured? The 
whole system under which an inventor works out his 
idea is so queer both practically and psychologically 
that there seems to be no sure way of preventing such 
cases as represented by the old man and his launch. 


THe RESEARCH OF COLLEGES 


It is with a breath of relief and a sigh of satisfac- 
tion that we can turn from such a doleful picture to 
the invigorating and refreshing contemplation of in- 
vention as carried on in our commercial and college 
laboratories. Here it is that we find the kind of in- 
vention which the judge declared is productive. Here 
it is that we find trained investigators working along 
well defined lines toward a desired end. In general 
science and in applied science; in laboratories which 
are frankly commercial and in laboratories which are 
avowedly academic, do we find scores of men patiently 
searching for the hidden truth and finding it. 

Academic research is no new thing. For centuries 
teachers have been searching and investigating to find 
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new truths and experimenting to verify these truths; 
and colleges have given these men sympathetic and 
material support. But commercial research is com- 
paratively new. It is only in recent years that cor- 
porations have found that it pays them to employ 
trained investigators to develop new ideas, to investi- 
gate the particular problems arising in their work, and 
to verify results, experimentally, which have been 
worked out theoretically. This kind of invention— 
for it really amounts to that—is bound by its very 
nature to be productive and useful. For it is system- 
atic; it is scientific; it is skilled. 


Tue Two KInps oF INVENTIONS 


The essential difference between this kind of inven- 
tion and the kind practiced by the old man with the 
launch lies in the method by which the desired goal is 
sought. This latter class are empiricists; they pa- 
tiently cut and try. They arrive at a result—if they 
arrive at all—by a process of approximation and elim- 
ination. On the other hand the class represented by the 
men working in the research laboratories and experi- 
mental departments are scientists. They arrive at 
their result by a system of work which is orderly and 
direct. 

It is a system which expects that all the published 
data of investigations along similar lines will be ex- 
amined, weighed and sifted; and if available, used. It 
is a system which enlists the aid of all the related 
sciences and arts in forecasting a result. It uses every 
‘ available means to verify theoretical forecasts by prac- 
tical experiments. It is a system of theory plus analy- 
sis plus computation backed by investigation plus ex- 
perimentation plus practice. It is a system which sorts 
and records the results gained for the benefit of those 
who may follow further into this field. It is a system 
which is productive, for even be the investigation nega- 
tive in results a sign board has been raised showing 
those who may follow that here is “No Road.” It is the 
method of science. 

This sort of investigation and research is all very well 
in commercial organizations where a result, to be of 
value at all, must be of value to the organization. This, 
of course, does not stimulate profitless research and it 
does stifle research along lines not directly connected 
with the work in hand. On the other hand in the re- 
search laboratories of our educational institutions much 
of the work is carried on without any regard to its prac- 
tical value, and as a result a great deal of it is along 
lines which at the time have an academic interest only. 
It is not to be said, however, that this sort of research has 
no value, for from the published researches of this char- 
acter many investigators have found material and in- 
formation of real practical value. 


THE PROFESSOR AND His “PROBLEM” 


The point which is of most importance in this kind of 
research is the effect it has upon the investigator. In so 
many of our colleges and universities it seems to be sort 
of a fetish to worship at the shrine of research and the 
professor without a “problem” is no fellow at all. The 
result of this has been that the practical and somewhat 
—by comparison—prosaic business of teaching has been 
allowed to suffer. 


To my notion this is all wrong. It is the first business 
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of a teacher to teach; it is his second business to improve 
the quality of his instruction and the character of the 
material he presents; it is his third business to keep him- 
self fresh and vigorous both physically and mentally. 
There may be some question about the order of import- 
ance implied here but there can be no question that 
these three things come before all else. 

There can be no doubt that research work can be 
carried on in colleges to the advantage of the college, 
the students, and the public at large. But in their de- 
sire to establish this fact colleges have allowed re- 
search and pedagogy to become too thoroughly mixed 
for the good of either. Teachers along certain lines 
with advanced students are benefited and confer bene- 
fits by engaging in research, but I question the ad- 
visability of allowing teachers in elementary work to 
engage much in this kind of work. 

The more a man knows about a subject the farther 
he draws away from the point of view needed to reach 
elementary students; the deeper a man gets into a re- 
search problem the harder it becomes to remain on 
the surface of rudiments. This is but human, and to be 
expected. 

Of course, there are always degrees and limitations 
in such matters. It is not possible to run educational 
institutions along the lines of policy applicable to com- 
mercial institutions; yet there are points where each 
may benefit by the experience of the other. It would 
not appear unreasonable for colleges to have research 
departments conducted by research men, and teaching 
departments conducted by teachers, after the fashion of 
the industrial institutions where experimental depart- 
ments run by trained experimenters work in sympathy 
and harmony with the production departments run by 
skilled operatives. 

F. G. Hieser. 


Iowa City, lowa. 
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Double Index Reading Either Metric 
or English 


Feed screws of lathes and millers manufactured in 
America and England usually are provided with dials 
for reading the movements of the table. These dials are 
of very little use in countries where the metric system is 
adopted. 

The arrangements shown in Figs. 1 and 2 enable the 
reading of this movement in decimals of a millimeter. 
The ordinary feed screw A, Fig. 1, is provided with a 
gear B, which engages the gear C. The latter moves 
a dial D, adjustable in the ordinary way by means of 
knurled nuts. 

Suppose the lead of the screw A to be 0.1 in., 
the gear B to have 127 teeth and the gear C 125 teeth, 
then 33% of a turn of B causes a whole turn of C. 
132 of a turn of the feed screw means a rectilinear 
movement of the nut of }#8 X& xy in. = 446 x +i 
= 2.5 mm. 

Therefore, a whole turn of the dial C means a 
rectilinear movement of the nut of 2.5 mm., and this 
dial being divided into 250 parts, one division reads a 
movement of the nut of 0.01 mm. The drawback of 
this feature is, that some backlash of the gear teeth 
will trouble the adjustment of the dial or perhaps 
cause untrue readings. 
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In Fig. 2 a second dial is added for the millimeter 
reading. This dial is divided into 127 parts, one part 
0.02 mm., rectilinear displace- 
ment of the nut. If 125 of these parts pass along the 
index line the nut moves 12° 2.5 mm. 

If there were only a single index line, then it would 
be almost impossible to control, for instance, a move- 
ment of the table of 25 mm. 10 & 4§8 of a turn 
of the screw handle, without losing control of the dial 
graduation. Of course, after each }3% of a turn, the 
dial could be readjusted to start from zero again, which 
would be very slow. Instead of a single index line an 
auxiliary graduation is supplied, numbered from left 
to right and from right to left 0-1-2-3 to 26. 

To move the table 50 mm., adjust the dial so that 
the zero line matches the zero line of the auxiliary 
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graduation on the right wing, turn the screw in the 
direction of the arrow }3% of a turn. The zero line 
of the dial now matches the line marked 1 of the 
auxiliary division. After another 43% of a turn the 
zero line matches at the line marked 2, and so on till 
after 20 & 433 20 2.5 mm. the zero line of the 
dial matches the marked 20 of the auxiliary di- 


line 


vision. Only when the table has to be moved more 
than 26 & 2.5 mm. (the extent of the auxiliary di- 
vision) must the dial be readjusted. 

J. G. CRaner. 


Haarlem, Holland. 


Fixture for Turning Small Eccentrics 


This fixture was made of machine steel, so as to make it 
strong and durable, and was to turn small eccentrics for 
sewing machines. The company where I had worked had 
62 sewing machines, each machine had three eccentrics of 
given throws, 0.178, 0.187 and 0.193 in. Before this fix- 
ture was made, it cost the company 90c. for each eccentric. 

The fixture shown turns the three different throws of 
eccentrics and in two weeks paid for itself. The eccen- 
tries, when finished, were 114 in. in diameter, 34 in. wide, 
14-in. bore. Formerly they were made of cast iron, but I 


MACHINIST Vol. 38, No. 6 
now make them of machine steel, which wears longer, as 
the straps are cast iron. 

The shank and slide A was forged in one piece and 
machined to fit the lathe spindle and sliding part B, 
which was drilled and tapped to fit the stud C. An elon- 
gated slot was provided for the screw D. I then as- 
sembled the fixture, mounted it in the miller and using 
the micrometer adjustments, set B for each of the three 
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FIXTURE FoR TURNING SMALL EcCCENTRICS 
throws, one after the other, and drilled and reamed the 
three taper holes for the taper pins £. 

The work was placed on the stud C and held by its 
own blind setscrew. The slide B was then moved to its 
proper position, the taper pin F entered and the clamping 
screw PD tightened. With the pin F in the hole F, the 
stud ( was central for turning small steel rollers, turned 
central with the bore. 

R. B. Tuman. 
Philadelphia, Penn. 


Beeswax as a Lubricant for Drilling 
and Tapping Aluminum 


I have tried various lubricants, but none give a result 
to be compared with common beeswax. Apply a lump of 
wax to the drill or tap (if machine tapping) while it is 
in motion. On small work one application will be suffi- 
cient for two or three holes. This lubricant is in common 
use in some places, but is not nearly as well known as it 
should be. 

A. G. Brat. 

Foxboro, Mass. 

Od ° 

It is pointed out by the “Mechanical World” that the great 
industrial activity prevailing in the United Kingdom during 
1912 renders it a matter of considerable interest to learn that 
the number of applications for patents exceeded that in the 
preceding year by over seven hundred. This increase is taken 
to indicate that applicants in general no longer entertain any 
apprehensions in regard to the compulsory working clevse 
in the Patents Act, which is equally applicable to inve»tors 


of British origin and those of foreign nationality residing 
abroad or in this country. 


February 6, 1913 
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DISCUSSION OF PREVIOUS: QUESTION 





Backing Off Cutters 


In Vol. 37, page 888, E. B. Edmund described a method of 
backing off a cutter by clamping it to the faceplate in such 
a manner as to obtain the proper clearance, indexing from 
tooth to tooth by means of a pin between the teeth. 

The line engraving shows the way they were handled in 
one shop. The cutter is put between the centers in the lathe, 
on a mandrel, if it is to be used on an arbor, or on its own 
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BacKING Orr CUTTERS 

centers if it is solid with the shank. The lathe must be one 
having micrometer graduations on both cross and tool slides. 
The tool slide is set parallel with the cross-slide. The form- 
ing tool B, used in making the cutter, is clamped in the tool 
post, square and central with the cutter. The carriage is 
then locked in position. 

The dog driving the cutter mandrel is wedged to take out 
any lost motion between the tail and the slot in the driving 
piate. This is necessary, as the cutter being fluted the form- 
ing tool is undercut only part of the time, and will otherwise 
cause the cutter to jump. 

The power crossfeed is now engaged, and having brought 
the form tool up, it is adjusted by means of the screw on the 
tool slide, until, as the lathe is pulled slowly by hand (back 
gears in) it will take a small cut as it feeds forward, from 
the rear side of the cutter tooth, the reading on the cross- 
feed dial being noted as the face of the cutter tooth passes 
the form tool and again when the next tooth face comes in 
the same position. 

It is obvious that as the spindle is pulied around, the form 
tool, feeding in will cut a clearance on the cutter tooth, the 


amount of which will depend upon the way the lathe is 
geared, and which can be varied by changing the ratio the 
same as for thread cutting. 

Having pulled past one tooth and up to the face of the 


next, the tool slide is set back the exact amount that the 
crossfeed has fed its slide forward, so as to bring the form 
tool back in its original position, ready to start on the second 
tooth, and so on around the cutter. 


P. A. FREDERICKS. 


"Milwaukee, Wis. 
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Concerning Industrial Education 


At present we are hearing much about the training of 
mechanics in trade schools; also of the inability of the pub- 
lic schools, both gram far and high, to give their pupils an 
education which will have any direct bearing on their future 
lifework. To be sure, some effort has been made to make 
the high schools more practical, but they are still far from 
an ideal condition. The public schools would do a great 
work if they would give boys enough idea of the various 
trades, that they might choose, at least with some degree 
of accuracy, the ones most suitable to their individual tastes 

T recall the time when I first thought of learning a trade. 
The idea first presenting itself to me was that electricity 
might be interesting. So, with that in mind, T hastened to 


seek employment. When, a few months later, I found my- 
self running a lathe, a machine which I had never seen be- 
fore, I concluded that I was learning to be a machinist; and, 
as I liked it, I remained at mechanical work instead of turn- 
ing to the electrical. Thus, it was purely accidental that I 
found the work to which I was suited. 

Some of the trade schools are awake to the advisability 
of including among their faculty members, men who are 
fresh from the fields of industry; a most encouraging sign. 
For instance, too many high schools employ teachers of me- 
chanical drawing who command quite respectable salaries. 
But these same men would have a hard struggle to make 
their livings as draftsmen. The result is that the products 
of such schools are lads who are about as useful in a draw- 
ing room as fellows who never studied drawing. 

It seems too, that the manner in which drawing is pre- 
sented to pupils in some schools is too “conventional.” For 
example, if some of the time spent on the complicated pro- 
jection of two octagonal pyramids penetrating each other, 
were spent on parts of an actual machine which was to be 
made later in the school’s shop, the pupils would get a 
better idea of what drawing and shop work are, and of the 
connection between the two. 

What is more appaling than to hear a 
say that he likes the drawing he is getting, but hates the 
“lab” work? By “lab” work he means plain shop work, 
but the latter name does not sound so well. It can easily be 
seen that this student is destined to become a ribbon-counter 
clerk at the close of his collegwe course unless he overcomes 
his abhorrence for “lab” work 

When a young fellow arrives at that stage of shop work 
where he does not mind the smell of lard oil or the dust 
from cast iron, he is in line to learn things which every 
thorough mechanic has had to learn in just that same way. 
There is hope for him. 


@ollege freshman 


Ss. VICTOR BROOK. 


Middletown, Conn 
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Averaging the Burden 


Vol. 37, page 829, 
consideration of all 
builders of machinery, for whose successful operation the 
services of demonstrators are necessary. He questions the 
justice and wisdom of including the cost of services in gen- 
eral establishment charges, so making the small consumer 
of “free” services pay the requirements of larger consumers. 
This view will bear a little deeper examination than ap- 
pears to have been accorded it by your contributor. 

First, let it be hinted that the policy of charging services 
according to individual needs would be possible if no com- 
petition existed. How would Mr. Godfrey's scheme pan out 
in the following supposititious case’ 

San Francisco and New York are in competition 
delivery of a miller with services to San Francisco. 
offers, so far as mechanical efficiency is concerned, 
meet imposed conditions. The building facilities of each 
firm are equal, the cost of the undelivered machine is the 
same, the dividends meet requirements. Who is going to 
get the order if both add the exact cost of services? The 
reply is obvious. But, one might add, San Francisco may 
have inquiries from New York, in which case the two cases 
would be analogous. 

Let Mr. Godfrey put position of the far- 
off bidder. He is already out of the running to some ex- 
tent, through the additional cost of freight. Will hs still 
further reduce his chances by tagging on a large services 
bill due to his lack of proximity? Hardly. He will rather 
sacrifice part of the freight charges, and hope to pull the 
order by reason of some superior talking point or personal 
influence. Nothing short of getting an act passed forbidding 
export from state to state would prevent him from trying to 
get that order. 


Godfrey, in his article in 


which has had the 


John R. 
raises a question 


> 


for the 
Both 
equally 


himself in the 


Cost and Distance 


after all, is it so certain that the far-off job will 
Suppose one limited 


But, 
cost any more than the near-by one? 
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his activities to his own state or town. His trade would 
be small, consequently his output costly Every additional 
order results in reducing the cost of production. The near- 
at-hand people, then, ought to pay the enhanced price due to 
a limited output. As an exporter, if he is such, Mr. God- 
frey knows how export sales at r@luced figures give. him a 
pull over his contemporaries who do not cater to this trade. 

The principle is the same. The far-away buyer ought to 
be given the benefit accruing from the reduction of cost of 
the produce for near-at-home sales. In fact it would be 
good policy to make a price in all cases covering the average 
cost of delivery right up to the customer's door, charging the 
cost of extras over the whole output uniformly. Any ex- 
pense contingent on local shop conditions ought perhaps, in 
equity, to have consideration, but this would probably have 
to be foregone. After all, the additional average burden im- 
posed in this way would be too small to be worth the extra 
paper and ink, not to speak of the time entailed in dis- 
crimination. 

FRANCIS W. SHAW. 
Manchester, England. 
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The One Best Way 


In an article entitled “Manager and the Efficiency Ex- 
pert,” Vol. 37, page 940, by John Godfrey, I notice the oft- 
repeated expression “there is no one best way.” Now when 
you get down to splitting hairs, perhaps there is no one best 
way, but there is the best way that you know how. To il- 
lustrate: When the “American Machinist” makes its weekly 
appearance, we think, without throwing any bouquets, that 
you have a journal full of snap and an excellent representa- 
tive of the mechanical world. 

Undoubtedly, you are not producing it the best way; the 
best way is fn another land where perfection reigns. You 
are alive to this fact, but this does not prevent you from 
putting forth your best efforts. The best way is determined 
by your planning department, assisted by your foreman, 
superintendent, and president, if necessary. After this, the 
chances of doing it a better way are the exception and not 
the rule. Granting that there is no so called “one best way,” 
don't you think that by doing it the best way you know how 
is just a little better than doing it any old way? 

Philadelphia, Penn. W. H. MARSHALL. 
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Melting Vanadium 


The article entitled “Melting Vanadium,” in Vol. 37, page 
784, is exceedingly interesting and the table of melting points 


of metals, taken from a paper presented before the Inter- 
national Congress of Applied Chemistry, is valuable for 
future reference. 

The athor states that “the man who starts to melt 
vanadium without an electric furnace has ‘some melting’ 


ahead of him. The melting point of this element is usually 
given at 3146 deg. F., over 370 deg. F. above pure iron, over 
500 deg. F. above pure nickel and almost as high as platinum 
itself.” 

Ordinary pig iron for castings melts at approximately 
2000 deg. F. and I think it may be safely assumed that molten 
iron delivered at the spout of a cupola into a ladle rarely 
exceeds 2600 deg. F. Yet ferro-vanadium alloys, containing 
more than 30 per cent. vanadium (the balance being nearly 
pure iron) are sold to foundries for use in cast iron, the ma- 
terial being simply added in crushed form in the ladle. 

If the author of the paper has any reliable data showing 
the melting points of such alloys when added to molten cast 
iron in:+the manner indicated, such informatien would add 
to the value of his paper. In this connection I may say that 
I have, among others, recently made the following tests: 

Three pounds of powdered ferro-vanadium containing 
31.35 per cent. vanadium were placed in a plumbago crucible 
with a sprinkling of fine charcoal on top to prevent oxidation. 
The lid was luted on and the crucible placed in an oil fur- 
nace provided with an electric pyrometer; it was heated 
gradually for two hours, then the temperature was raised to 
2950 deg. F., at which point the heat was maintained for 45 
min.; the furnace was then allowed to cool down slowly 
over night. 

The following morning the crucible was taken out and 
when cold the cover was removed. On turning over the pot, 
a “king” or lump having the shape of the crucible fell out. 
Some fine shot were found sticking to the underneath side of 
the lid, showing conclusively that the ferro-vanadium had 
not only melted but boiled. The weight of the “king” and 
shot slightly exceeded three pounds, owing to a little burn- 
ing on of the material of the crucible. 


AMERICAN MACHINIST 


Vol. 38, No. 6 


In another experiment four ounces of powdered ferro- 
vanadium of the same composition as before were placed in 
a similar crucible together with five pounds of soft cast- 
iron “wafers,” little pieces about %-in. thick, %-in. wide 
and 1 in. long. The lid was luted on as before, the pot 
placed in the furnace and heated gradually to 2860 deg. F., 
at which point it was kept for 45 min. 

The crucible was removed from the furnace, the cover 
taken off, and the fluid contents poured into a ladle con- 
taining 95 lb. (as nearly as it could be weighed) of molten 
soft cast iron. The object of this procedure was, of course, 
to enable me to be quite sure that all of the ferro-vanadium 
was melted and diffused throughout the 100 lb. of molten 
east iron. 

The metal was stirred with a cast-iron stirring rod of 
the same composition as the molten iron, to avoid the com- 
mon error of using a wrought-iron or steel stirring rod, 
which always appreciably affects the metal, as a small 
amount of metal is taken up from a wrought-iron or steel 
rod. The molten iron was poured into various kinds of test 
bars and castings designed to show the effect upon strength, 
shrinkage, grain, etc., of such treated iron as compared with 
similar castings poured from a ladle of the same iron un- 
treated. 

The purpose of this communication is not to publish re- 
sults of these tests but merely to show that ferro-vana- 
dium, containing over 30 per cent. vanadium, the balance 
mainly iron, undoubtedly melts at a lower temperature than 
the melting point of pure vanadium or pure iron. This cor- 
responds to experience gained in melting other metallic 
compounds, 

A. E. OUTERBRIDGE, JR. 


Philadelphia, Penn. 
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Typewriter Segment Tools 


In Vol. 37, page 1080, A. Gray shows a set of tools under 
the above title. There are some inaccuracies in the descrip- 
tions. In Fig. 2 are shown two slots, d and e, through the 
locating blocks on the fixture. In the description of the fix- 
ture, he says that these slots are for clearance for the 
cutter. Such is not the case, however, as the cutters do not 
operate through these slots, but a cut is taken along a iine 
on the outer side of the clamp past the center line; then 
the fixture is indexed, and a cut taken at the other end by 
feeding the table longitudinally. 

The article states that the work is more than a half 
circle in length, whereas it is plainly seen that if a cut 
were taken through the slots referred to, the work would 
be less than a half circle, and there would be only one clamp 
holding the work, while the two other clamps would be 
holding only the stub ends cut off by the cutter. The intended 
purpose of the slots is to allow the insertion of a screw- 
driver or other tool under the work to pry it out when com- 
pleted. 

Fig. 5 shows an indexing drill jig for drilling several 
holes around the circumference of the tube. The design as 
shown did not work satisfactorily, as the single clamp pro- 
vided did not hold the work securely against the locating 
block. The pressure of the clamp coming against only on- 
point caused the work to assume a larger radius and to 
stand away from the locating block. This was remedied by 
providing three clamps, equally spaced around the locating 
block. To properly locate the work it was necessary to first 
tighten the clamp at the left, or in other words, the one 
next the fixed locating block J, then tighten the other two 
clamps in order, toward the right. 

H. RUCKER. 

Trenton, N. J. 
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Social Status of the Grinderhand 


In an article in Vol. 37, page 824, entitled “Rechristen the 
Grinderhand,” the author complains of the effect of his work 
on his social standing. It is inconceivable to me that a 
change of work ever has or ever will lower a man in the 
estimation of another as long as his character remains the 
same. 

So far as the grinderhand himself is concerned, we all 
know that it takes a mechanic to grind to a ten-thousandth 
part of an inch. When a man mixes his work and his social 
standing it is time for him to investigate himself instead of 
of the character of his work. 

R A. DOWLING. 


Westfield, Mass. 
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EDITORIALS 


The Rush of Industrial Progress 


The vividness, if not the reality, of a past event, is 
increased if we can have it told to us by an eye-witness. 
The rapidity and extent of our industrial progress be- 
come more vivid, if not more real, if we can measure its 
achievement in point of time against the lifetime of a 
single man. And this vividness is heightened if it is the 
lifetime of a man who has followed inventions with a 
discriminating mind as to their worth and influence on 
human life. : 

A portion of Prof. Sweet’s response at the dinner 
given in honor of his 80th birthday turned to the inven- 
tions and industrial achievements that had taken place 
since his birth. No one can read these paragraphs, as 
printed below, without having set before him a striking 
picture of the rush of our industrial progress and the 
way in which invention has brought comfort after com- 
fort to the human race. And in spite of all this, we are 
justified in believing that the surface of the possibilities 
of invention has hardly been scratched. 

Prof. Sweet’s brief and vivid summary is: 

“Eighty years! Eighty years is a long, long time! 
The eighty years of my life have been a mighty age, an 
age of invention of moving machinery, an age of the sub- 
stitution of mechanics for human labor, the substitu- 
tion of machines for muscle. To do the work now done 
by machinery by human labor alone would call for the 
increasing of our labor force a thousandfold. 

“Those who lived and worked in the ages of literature, 
art, architecture and painting, and stamped their times 
with their own individuality had a right to glory in their 
age, so why should not we, who have made these great 
changes, glory in the achievements, the bringing of the 
four corners of the world together, shortened distance and 
cut out time and established a new form of existence? 
Why should not we glory in the age when mechanism has 
so largely superseded or replaced human labor? 

“The friction match, the smallest of all human con- 
veniences, invented the year I was born, is used not only 
in all civilized countries, but in many of the uncivilized, 
superseding the rubbing together of two sticks. Think for 
a moment of what a saving of human labor that has been ; 
the least of all of our conveniences, and, although it is 
the cause of more than half of our destructive fire losses 
today, it is absolutely indispensable. All domestic uten- 
sils and the great bulk of our household conveniences, 
from the scrubbing board to the sewing machine, are 
the product of our time. 

“All of the agricultural machines, from the crude, 
clute plow to the machine for setting cabbage plants, the 
great combined harvesting and threshing machine taking 
the crop from the field to the grain in the bag. All of 
the necessities of life have been marvelously changed, 
and in all these have come invention and machinery. In 
the woolen industry from the back of the sheep to the 
back of the man; in cotton from the ground to the gar- 
ment, and the silk from the worm to the woman. Think 


of it! And in any one of these it would take a volume to 
index the growth of improvements and inventions. 

“The great inventions that have been made in my time 
are almost beyond comprehension ; and some of the great- 
est are the telegraph, the spectroscope, the telephone, the 
graphophone, the electric light, electric transmission, the 
moving pictures, wireless telegraph and the flying ma- 
chine.” 


Electric Drive in Machine Shops 


To what extent is electric drive used in machine shops? 
The answer to this question is of more value in aiding 
managers to determine the use or extension of this drive 
in their plants than endless discussions comparing electric 
and mechanical drives and pointing out the advantages 
and disadvantages of each. To formulate an answer the 
AMERICAN MACHINIST has’ just completed a mail can- 
Vass. 

Five hundred letters were sent out, addressed to the 
frst 500 firm names appearing on our subscription list. 
‘hese went over a wide area, in fact, over the entire 
United States, and entered both large-, medium- and 
small-sized shops. 

The questions asked were as to the proportion of 
power transmitted mechanically and electrically; if elec- 
trically, what kind of current and voltage used, and what 
proportion of the motors were installed for group drives 
and individual drives, respectively. Some 200 replies were 
received, and those which contained usable information 
were analyzed into the following summary. 

One hundred and eighty-four replies stated whether 
mechanical or electrical drive was used exclusively, or 
combined. Of these, 41 used mechanical drive exclusive- 
ly, 104 electrical, exclusively, and 39 both. Those that 
combined the drives stated the proportions of each. Thus 
of the 39 total, 13 used two-third or more mechanical 
drive, 13 two-thirds or more electrical drive, and 13 ap- 
proximately half and half. 

If, to the 41 using mechanical drive exclusively, we add 
the 13 which use mechanical drive for two-thirds or more 
of the power transmitted, and the factor 64%, that is, half 
of the 13 employing both electrical and mechanical drive 
in proportions of half and half, we have a total index fac- 
tor of 6014. Following the same practice, we find an in- 
dex factor of 12314 for the shops employing electrical 
drives. That is, these factors can be taken to repre- 
sent the number of shops employing the two kinds of 
drives, respectively. In percentage, 33 per cent. use me- 
chanical, and 67 per cent. electrical drive. 

These figures will be a surprise to any one who has 
not followed the extent to which electric motors have been 
installed in machine shops during the last 10 years. They 
should at once do away with any controversy as to the 
relative advantages of the two methods. 

Turning to the second question, the kind of current 
used, we find that for the shops using electric drive ex- 
clusively, 40 have direct current, 49 alternating current, 
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end 13 both. For the shops distributing only a portion of 
their power by electrical means, 18 have direct current, 
13 alternating and 6 both. Summarizing these results 
we have a total of 58 shops using direct, 62 alternating 
and 19 both kinds of current. These totals seem to show 
that neither kind is a favorite. 

The answers as to the voltage used were predominating- 
ly in favor of 220 volts for both direct and alternating. 
The second voltage, most frequently mentioned in the 
direct-current group, is 110 volts, and in the alternating 
group 440 volts. 

The final question asked for the proportion of group 
drives to individual drives. The replies to this were 
mostly expressed in percentages of horsepower where both 
were used, or by the words “all” or “none.” In the 
shops where electric power was used exclusively, 15 used 
group drive, 6 individual and 35 both. In the shops us- 
ing both electrical and mechanical drives, the division is 
as follows: All group, 15; all individual, 4; combina- 
tion, 19. These figures are of but little value, for the 
decision as to the way in which the motors shall be ap- 
plied depends upon the machines and local shop condi- 
tions. These are not sufficiently uniform to permit of 
drawing a general conclusion. 


o 
ve 


Cross Section Symbols 


On page 193 is reprinted the report of the Committee 
on Standard Cross-section Symbols of the American So- 
ciety of Mechanical Engineers. While the effort of the 
committee in endeavoring to bring about uniformity in 
these few conventions is to be commended, the final re- 
sult is not entirely happy. But 19 symbols are provided 
for the materials used in mechanical engineering. 

These seem to be too few and this fewness is empha- 
sized when we note that such common metals as lead and 
zinc, such materials as coke and coal, frequently repre- 


sented in steady engine practice; such building ma- 


terials as limestone, sandstone and granite, and the com- 
mon geologic formations underlying buildings, dams and 
roads, are missing. 

All of these come into mechanical engineering prac- 
tice and must be shown on the drawings of mechanical 
engineers, but are not provided for in the report of this 
committee, except by the use of a general symbol which 
requires the addition of the name of the material. 

In addition to this objection of incompleteness, we 
note three symbols in the metal group which are so near- 
ly alike as to lead tg confusion in use. These are, 
wrought iron, cast steel and wrought steel.” The simi- 
larity lies in the fact that a uniform weight of line 
has been employed, and only a slight difference in line 
arrangement. 

This width of line is one of the features that has been 
standardized. That is, the final result, the appearance 
of the symbol has been sacrificed to tts method of draw- 
ing. This seems an unnecessary restriction. But, on 
the other hand, the committee has failed to standardize 
the direction of inclined lines, using such lines meeting 
There 
seems no good reason why this angle should not be uni- 
form, particularly as the 30 deg. line is used but in a 


the horizontal at angles of both 30 and 45 deg. 


single symbol. 
A more satisfactory general way of approaching this 
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problem would be by dividing the materials into groups, 
establishing a master symbol for each group and then 
preparing a list of standard abbreviations, or names, to 
be used with the group symbol. It is obviously imprac- 
ticable to supply a symbol for each of the various kinds 
of steels now in use in the shops. But a single symbol 
could stand for steel, and this in connection with a 
standard abbreviation or name for a particular kind of 
steel would be truly descriptive. f 

We trust that this report will be considered as merely 
preliminary, and that the committee will give the mat- 
ter further consideration. If this is done, there are 
two additions which would be of value to the makers 
and users of mechanical drawings. These are, a list 
of abbreviations for all of the materials used in mechan- 
ical engineering work, to be used with the standard 
group symbols; and a standardization of all mechanical 
drawing conventions. So far as we know, the latter has 
never been attempted but is sadly needed to systematize 
and simplify our great engineering language—drawing. 

os 


ve 


What Next in Apprenticeship? 

The apprenticeship situation seems to have reached 
another stage, and it would be interesting to know which 
way the development will turn. While trade schools are 
multiplying, both in numbers and in capacity, there is an 
indication that some of the manufacturers who were 
urdent advocates of apprenticeship, have practically 
dropped it in their own shops. 

In some instances, the claim is made that the trade 
schools are attempting to train apprentices and wish to 
give them a free hand. But this is hardly borne out by 
the fact that they formerly sent a number of apprentices 
jor class instruction and are now sending few or none. 

In some places we find the return to the training of 
young men of perhaps twenty-five, married preferred, to 
be specialists rather than to train boys for any purpose. 
Is this only a passing phase of the situation or is it an 
«admission that the attempted revival of apprenticeship 
on something simulating the old plan was impracticable ? 
And if not practicable, why ? 

There is no use in closing our eyes to the fact that 
modern manufacturing does not require many machinists, 
:n the old acceptance of the term. Its greatest need is 
‘or operators and foremen. The former are easily trained 
in the shop, the latter are more of a problem. What are 
we going to do about them both ? 

Trade schools seem to be thriving and filled with boys 
who are anxious to learn to use their heads, as well as, or 
even in preference to, their hands; and some shops con- 
sider them as having a good foundation laid for first-class 
workmen or even foremen. 

Does thi§ shift of position mean that the shops are 
getting ready to let the trade schools train boys for them 
or that they cannot get desirable boys to enter the shops? 
if no boys are wanted, what are they to do until they 
become old enough to be trained for operators? And 
are the desirable boys as likely to find their way into the 
shop at 25 as at 18? 

With all the apparent difficulty of obtaining satisfac- 
tory workmen in sufficient quantity, is it wise to again 
go through the “no apprentice” cycle, unless there is some 
definite plan to substitute for it. The problem is one that 
must have sane and broad-minded guidance 
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A Cold Saw 


The halftones show a cold sawing machine recently 
placed on the market by the Lea-Courtenay Co., Inc., 90 
West St., New York, N. Y. The frame of the machine is 
cast in two parts. The lower part is provided with a 
deep lip to prevent the escape of the lubricant. 

The swinging arm turns on trunnions. One is mounted 
on the center of the frame and the other is supported 
on an outboard bearing over the pedestal. Both are 
fitted with tubes which take the weight of the swinging 
arm and prevent it from resting on the driving shaft. 
The trunnion next to the frame is fitted with an oilless 
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feed box is driven by means of a roller chain from the 
main driving shaft. 

To make the feed mechanism safe, there is a slip gear 
driven between two fiber washers under a heavy spring 
tension which will readily slip in case the blade is not 
sharp enough or in case it should become so jammed that 
it could not relieve itself. The saws have a vane pump 
capable of delivering a large supply of lubricant. The 
oil is contained in a reservoir in the frame. 

In addition to the handwheel on top of the screw 
there is a cast-steel lever with a lug fitted in the spokes 
of the clamp wheel so that it is not necessary to hunt for 
a wrench or a bar when tightening. The lower end of the 
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Tue Lea-Courtenay CoLtp Saw 


bearing, for the reason that it is extremely likely to be 
overlooked by the operator. 

The saw is fed into the work by means of a quadrant 
working against a worm on tlie vertical shaft. The power 
is transmitted from the main-drive shaft to the sprocket 
shaft by means of heavy gears. -The sprocket is Krupp 
chrome-nickel steel engaging radial slots in the blade close 
te its periphery. That portion of the blade just outside 
the sprocket is guided on both sides by stee: guides 
which eliminate side thrust. 

On all of the machines with the exception of one type 
the gear-box feed is simil:r to that on lathes or millers: 
and it is possible to get any one of 10 different rates of 
feed almost instantly by moving a tumbler gear. The 















clamp screw is case-hardened and fits into the upper V- 
block, which is a steel casting with two grooves, of 90 and 
120 deg., respectively. The latter is used in holding very 
small stock. 

Swivel blocks, for holding round, square or structural 
shapes, are furnished as a part of the regular equipment. 
They can be clamped to the table at an angle so that 
angle cuts can be made. The work stop can be arranged 
to take the side thrust of the work. All machines are 
fitted with a gage to cut stock to any length desired. 

A handwheel placed in a vertical position and con- 
nected to the vertical shaft by means of steel bevel gears 
is provided for raising and lowering the blade by hand. 
Should the saw blade become jammed in the cut it is pos- 
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sible to instantly relieve the feed and move the blade 
backward either by hand or power. 

When the saw blade has reached a predetermined point 
the feed is stopped by means of an automatic trip and the 
blade is brought back to the starting point by power at a 
rapid rate. ‘The operator without moving his position, 
can start, stop and reverse the feed mechanism, or can 
change the rate of feed at will. The machine is supplied 
either with motor drive as shown in the illustrations or 
with belt drive. 


os 
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Radial Ball Bearing 


The illustration shows a type of F. & 8S. radial ball 
bearing, recently added to the line handled by the J. S. 
Bretz Co., New York City. 

It will be noted that the separator is of somewhat un- 
usual design, in the adoption of which it was calculated 
to permit extremely high speed and vibration, while at the 
same time overcoming the effect of heating up. The trans- 
verse side entrance is designed to enable the use of larger 
balls, and in some sizes a larger number of balls. The 
separator is formed from a one-piece sheet-steel stamping, 
corrugated on one side, and finished in gun-metal blue. 
By the use of this type of separator the use of normally 
grooved raceways of deep cross-section is made possible. 
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The turret with shaft and upper cutter can be raised and 
iowered by means of screw and handwheel. The lower 
cutter is mounted on the end of an inclined shaft. Two 
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Rotary SHEARS 


pairs of bevel gears connect the cutter shafts with two 
horizontal shafts, which are driven from the pulley shaft 
by means of spur gears. A jaw clutch actuated by foot 




















RaDIAL BALL BEARING 


The radius of curvature of the raceway on the inner 
race is somewhat smaller than that of the outer race, 
the latter, therefore, inclosing more of the ball. 


os 
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Rotary Shears 


The rotary type of shears shown are intended particu- 
iarly for cutting irregular and reverse curves, but are at 
the same time adapted for the regular class of avork com- 
ing to such machines. 

In cutting irregular curves, the shapes are scribed on 
the sheet and fed through the cutters guided by the opera- 
tor. As both cutters are driven, the material is prac- 
tically self-feeding and very little effort is required to fol- 
low the cutting line. The construction of the cutting 
head is such that the view of the operator upon the cut- 
ting line is unobstructed. The shear will cut curves and 
disks down to 114-in. radius. With the circle attachment 
supplied, disks and rings 3 to 60 in. in diameter can be 
cut from a square blank. 

The upper cutter is fastened to the end of a vertical 
shaft journaled in a turret, which can be swung to the 
side to permit of removing the cutter for regrinding. 


treadle is provided to enable the operator to start and 
stop the machine at will. 

The shear has a variable-speed gear drive, allowing for 
three different cutting speeds. It can also be operated 
trom a handwheel, which is desirable in cutting difficult 
shapes, or sharp corners, when it is necessary to reverse 
the cutters. The cutting head has a throat 60 in. deep, 
and soft sheet steel up to No. 12 gage can be cut. These 
shears are built in different sizes by the Niagara Ma- 
chine & Tool Works, Buffalo, N. Y. 


os 
as 


- Automatic Profiler 

The illustrations show an automatic profiler recently 
brought out by Charles R. North, 41 Seymour St., Hart- 
ford, Conn. In this instance the automatic operating de- 
vice has been applied to a machine of the double-spindle 
type, with the driving drum at the back. It can also 
be applied to that type of machine which is driven by 
universal jointed shafts, or to a specially constructed ma- 
chine. To whatever machine it is applied, the principle 
remains the same. 

A bracket is mounted at the rear of the machine be- 
tween the driving drum and the profiling head. This 
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Fic. 1. Front View or AUTOMATIC PROFILER 


bracket carries a shaft, upon which two cams are 
mounted. The one nearest the head or to the left in Fig. 
2, actuates the cross movement of the head on the rail. 
‘The other cam actuates the profiling table at right angles 
to the rail. 

The camshaft is driven by worm gearing separate from 
the drive for the drum. The connections between the 
cams and the respective parts which they control are 
cushioned by. springs, so that in case of any excessive 
stress the cutter will be relieved and will not break. The 
action of the machine is similar to that of a hand-con- 
trolled profiler. 

A former and former pin are used, and the cams keep 
the former pin in contact with the former except when 
the amount of metal to be removed by the cutter is so 
great that it offers sufficient resistance to compress the 
spring-cushioned connections and relieve the cutter of the 
excessive stress. 

Each different contour requires a pair of special cams to 
form it. These cams are obtained by mounting the 
Lianks on the camshaft, placing a finished piece or model 
where the former is to be placed and mounting a trac- 


ing point at the center of each cam roller. The former 


Fig. 2. Stipe View SHowine Cams 

pin is then brought into contact with the model and the 
The tracing points trace the 
exm tracks on the cam blanks. The cam tracks are then 
worked out in a cam cutter or miller. The machine will 
follow very intricate outlines, both external and internal, 
and on some work finish the entire perimiter at one set- 


cam mechanism started. 


ting. 


3 


A Thread Miller 


The halftones show a thread miller built by the Lees- 
Bradner Co., Cleveland, Ohio. This machine is built in 
three sizes, which will take 2 ft. 6 in., 4 ft. 6 in., and 
S ft. 6 in., respectively centers. It is driven 
by a single belt and will cut, without extra attachments, 
leads from */,, to 96 in. The spindle has a 3-in. hole 
through it, and work can be held either by collets or be- 
For multiple thread work, the spindle and 


between 


tween centers. 
work are indexed by the dividing head shown in Fig. 1. 

Any worm thread up to 1%-in. cireular pitch can be 
cut. The base of the 
The cutting oil reaches this only after passing through 


machine acts as an oil reservoir. 


three strainers. Relieved cutters, ground to shape after 
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Fie. 1. 


FRONT AND Enp View or Lees-BrapNER THREAD MILLER 
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hardening, are used. They are sharpened radially. The 
cutter spindle is a heat-treated vanadium-steel forging 
ground all over, and runs in hardened and ground steel 
bushings. 

The spindle-driving gear is forged in one piece with 
the spindle and is 314-in. face. The spindle is 154 in. in 
diameter. The head swings through an are of 180 deg. 
and is set by means of graduations and a vernier, and 
travels in either direction. The machine will cut screws 
which will compare favorably, as regards accuracy, with 
lathe-cut screws. All gears are guarded. 


2 
rss 


Double Spindle Ring Wheel Grinder 


The halftone shows a double-spindle ring-wheel grinder 
recently developed by Charles H. Besly & Co., Chicago, 
Ill. It is designed for simultaneously grinding two par- 
ullel sides of work and is intended for heavy service. 

The heads are mounted on V-ways planed on the bed 
casting. The left head is stationary, being bolted on the 
ways, while the right head can be moved along the bed 

















DoUBLE-SPINDLE’ RING-WHEEL GRINDER 

and clamped to grind any desired length within the 
capacity of the machine. To bring the grinding wheels 
in contact with the work, the spindle of the right head 
This movement 
levers, operating 


has an endwise movement of one inch. 
is actuated by both hand and 
through a pinion engaging a rack cut on the outer right 


This longitudinal movement is limited 


foot 


hearing bushing. 
inwardly by adjustable micrometer stop screw, graduated 
to 0.001 in. r 

The bearing bushings are of cast iron, babbitted, and 


to read 


the spindles run in inserted-bearing bushings, split and 
ground. Both bearing bushings on the right spindle slide 
with the spindle and completely incase it, affording addi- 
tional support when under load. The limit of the endwise 
movement of the sliding spindle to one inch is designed 
to secure rigidity by keeping the grinding wheel close 
to the head, and at the same time there are no sliding 
surfaces working inside of the dust hood. 

The end thrust on each spindle is taken between the 
pulley and the outer bearing bushing on a hardened and 
ground tool-steel thrust collar, while the end play of the 
spindle is controlled on an outer bearing bushing by an 
adjustable keyed collar of phosphor bronze held in place 


AMERICAN MACHINIST 


Vol. 38, No. 6 


by a locknut at the end of the spindle. The spindle and 
thrust bearings are lubricated by solidified oil from com- 
pression oil cups. 

The machine is equipped with an automatically tele- 
scoping dust hood, hinged at the back in order to permit 
the ready change of grinding wheels. It has airtight 
vonnection at the back for exhausting the grindings. The 
machine is also equipped with the Besly ring-wheel 
chucks, previously described in these columns. 

The spindles are 24% in. in diameter and run in bearing 
bushings totaling 37 in. in length. The geared lever 
feed on the sliding spindle secures a leverage of 20 to 1. 
The height of the machine to the center of the spindle 
is 40 in., and it occupies a floor space of 24x58 in. 


o 
rd 


A Tool Post Turret 
The halftone shows a tool-post turret which is being 
placed on the market by Carson & Hartwig, 25 Market 
St., Newark, N. J. 
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CROSS-SLIDE TURRET 


A threaded vertical sleeve surrounding the holding- 
down bolt, provides about an inch of vertical adjustment 
for aligning the turret with the centers of the lathe to 
which it is applied. 

The turret is 5 in. in diameter, provided with six holes 
for round-shank tools, such as drills, counterbores, taps, 
box tools, ete., and also has provision for holding six 
*;-in. square turning tools. The turret is rotated by the 
lever at the rear and is free to rotate in one direction 
only. A spring-controlled index pawl locates the turret 
in its six positions. 

o 
e ve 

Mill floors may be waterproofed by laying several layers 
of tar paper or waterproof coated felt over the heavy planks 
the beams, before laying the top or wearing 
through the grooves in the planks that abut 
dipped in pitch are supposed to be 


rest on 
Also 
splines 


which 
flooring. 
one another, 
driven. 

The principle of mill construction is, with the aid of auto- 
matic sprinklers, to restrict the start and finish of a fire to 
the locality of origin. The integrity of the principle is as- 
sailed when the floor is not waterproofed, as the result of the 
fire is felt elsewhere than at the point of origin. Water dis- 
charged by the sprinklers leaks through the floors, 
menting the damage from a trivial and easily controlled fire. 
Many fire underwriters accept much more liability when the 
floors are waterproofed.—‘“Insurance Engineering.” 
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Alloys of Cobalt with Chromium and 
Other Metals* 


By Etwoop HayNgs 


For a number of years I have made experiments with 
a view to finding certain metallic combinations or al- 
loys which would not only resist oxidation and other 
harmful influences, but would also possess valuable 
physical properties, which would render them fit for 
special services. The first decisive step I made in this 
direction was the discovery of an alloy of nickel and 
chromium in 1898. 

Immediately following the discovery of the  nickel- 
chromium alloy, I produced an alloy of cobalt and 
chromium. This was described in a previous paper.| 
But the range of proportion between the cobalt 
and chromium is so great, and the combination is modi- 
fied to such a marked degree by the introduction of other 
substances, that I have felt justified in reading another 
paper on this subject, describing more fully my re- 
searches in this particular direction. 

The metal tungsten alloys readily with 
and cobalt in all proportions. When added in 
quantity to the cobalt-chromium alloy, it seems to have 
little influence on the properties of the combination, but 
if the proportion rises to 2 per cent. or 3 per cent., a 
notable effect is produced. Generally speaking, the 
cobalt-chromium alloy becomes harder and more elastic, 
especially if it contains a smal! amount of carbon, boron, 


chromium 
small 


or silicon. 
EFFects OF MELTING IN A GRAPHITE CRUCIBLE 


The following experiment shows the effect of melting 
the alloy in a graphite crucible: 90 grams of cobalt, 6.3 
grams of tungsten, 18 grams of chromium, together with 
a small quantity of calcium silicide, were introduced in- 
to a graphite crucible. The resulting alloy was very 
hard, and the crucible much eroded on the inside. The 
bar could be slightly flattened at one end, and after be- 
ing made into a cold chisel, showed remarkable qualities. 
It would not only scratch glass, but also quartz crystal, 
and it was quite tough at ordinary temperatures. 


QUALITIES OF CHROMIUM-COBALT ALLOYS 


Taking the alloy of chromium and cobalt as a basis, 
and holding the proportion of chromium at 15 per cent. 
of the entire mixture, it was found that the alloy gradu- 
ally increased in hardness with the percentage of tung- 
sten. When the quantity of tungsten rises to 5 per cent., 
the alloy becomes distinctly harder, particularly when 
forged under the hammer. When the tungsten reaches 
10 per cent., the metal still forges readily, and a tool 
formed from the alloy takes a fine cutting edge. This 
alloy is suitable for both cold chisels and wood-working 
tools. 

When the tungsten rises to 15 per cent., the metal can 
still be forged, but great care is necessary in order to 
avoid checking. This alloy is considerably harder than 
that containing 10 per cent. of tungsten, and is excellent 
for cold chisels. When the tungsten rises to 20 per cent., 
the alloy is still harder, and can be forged to a small ex- 


*Abstracted from “Proceedings” 
Congress of Applied Chemistry. 


+“American Machinist,” Vol. 33, Part 2, page 372. 
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tent. It makes good lathe tools for cutting steel and 
other metals at moderate speeds. 

When the tungsten rises to 25 per cent., a very hard 
alloy results, which cannot be forged to any extent, but 
casts readily. into bars which may be ground to a suitable 
form for lathe tools. These tools have shown great capa- 
bilities, particularly for the turning of steel, since they 
are very strong, and retain their hardness at speeds 
which almost instantly destroy the cutting edge of a 
steel tool. The tungsten may be still further increased 
to 40 per cent., and the alloy will retain its cutting 
qualities. For turning cast iron, this alloy answers even 
better than that containing 25 per cent. 

When the tungsten reaches 40 per cent. or more, the 
alloy becomes so hard that it will not only scratch glass, 
but will readily scratch quartz crystal. A small drill 
made of this material, which is now commercially known 
as “stellite,” drilled a hole through the wall of a glass 
bottle without the addition of any liquid or other lubri- 
cant. 

A 3@-in. square cast bar, when ground to a suitable 
edge, was set in a toolholder attached to a lathe, The 
workman who had operated the lathe, had been able to 
turn to form 26 cast-iron wheels in 10 hours with a steel 
of the same size. The stellite turned 49 of 
these wheels to form in the same time. The steel 
was ground 50 times during the operation, while the 
edge of the stellite tool was dressed slightly by a car- 
borundum whetstone, after its day’s work was com- 
pleted. 


tool tool 


tool 


RESISTANCE OF STELLITE 


A cylindrical bar of annealed nickel-chrome steel, 
about 2% in. in diameter, was placed in a lathe and 
turned with a steel tool at about as high a speed as the 
steel would permit without burning. The steel tool was 
then replaced by one of stellite, and the speed at the 
The stellite 
tool retained its edge under these severe conditions, and 
produced a shaving weighing 1; lb. in % min. Just 
what the effect of the alloy will be in machine-shop prac- 
tice is at present somewhat difficult to determine. In my 
opinion, it will not fully supersede high-speed steel, but 
will doubtless replace it for certain classes of rapid work. 

If either tungsten or molybdenum is added to a co- 
balt-chromium alloy containing 25 per cent. of the latter 
metal, the hardness of the alloy is rapidly increased. 
When the percentage of tungsten, for example, reaches 
5 per cent., the alloy can be readily forged, and forms an 
excellent combination for When 
molybdenum is added to the same mixture of chromium 
and cobalt, much the same effect is produced, though, 
generally speaking, a smaller quantity of molybdenum 
is required to produce a given increase in hardness. In 
some instances I have found it advisable to add both 
molybdenum and tungsten to the cobalt-chromium al- 
loys. Generally, the color and luster of these alloys, after 
polishing, are magnificent, and they seem to resist at- 
mospheric influences equally as well as the binary alloy 
of cobalt and chromium. 


same time increased to 24% its former speed. 


wood-cutting tools. 


oe 
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A metallic sponge is reported to be the invention of a 
Danish scientist, and is intended for absorbing resins, oils, 


etc. It is composed of an alloy of lead and antimony, and 


consists of a loose-meshed network. 
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Annual Meeting of the American 
Museum of Safety 


The annual exercises of the American Museum of Safe- 
ty, at which medals are awarded for meritorious work 
tending toward the conservation of human lives, was held 
in the United Engineering Societies’ Building, New 
York, N. Y., Jan. 23. Four medals were presented this 
year, as follows: The Scientific American gold medal, 
awarded for the most efficient safety device invented dur- 
ing the last three years and exhibited at the museum, to 
the Draeger Oxygen Apparatus Co., for their apparatus, 
known as the Pulmotor, which is being successfully used 
to resuscitate persons who have been rendered uncon- 
cious, and restores respiration where it would often be 
impossible otherwise. 

The Travelers’ Insurance Co.’s gold medal, awarded 
to the American employer who, in the judgment of the 
American Museum of Safety, has done the most for the 
protection of the lives and limbs of workmen, went to 
the New York Edison Co. Special mention was made 
cf the persistent efforts of its vice-president, John W. 
Lieb, and the success attained in minimizing the dan- 
gers of the electric power plant. 

The Louis Livingston Seaman gold medal was awarded 
for progress and achievement in the promotion of hy- 
giene and sanitation, and the mitigation of occupational 
disease. This went to the National Cash Register Co. 
An illustrated booklet, prepared by Dr. Tolman and 
showing some of its methods, was distributed among the 
audience. 

The fourth was the Rathenau gold medal, placed at 
the disposal of the American Museum of Safety by the 
Allgemeine Electricitaets Gesellschaft, Berlin, to be 
awarded annually for the best device or process in the 
electrical industry for safeguarding industrial life and 
health. This was awarded to Thomas Alva Edison, for 
his electrical devices to make safe the lives of workers in 
atmospheres charged with combustible gas. This medal 
was received by Mrs. Edison. 

This year a fifth medal will be added to the list, this 
having been donated by Mary W. Harriman, in memory 
of Edward H. Harriman, of railroad fame. This is to 
be awarded annually to the American steam railway mak- 
ing the best record in accident prevention and industrial 
hygiene, affecting the public and its own personnel dur- 
ing the current vear. 


INTEREST IN THE MuseumM’s Work 


That there is every evidence of an awakened interest in 
the subject of accident prevention and health préserva- 
tion was apparent by the size of the audience and the 
quotations from various sources, indicating thought in 
this direction. Quoting from Gov. Sulzer’s message, the 
chairman said: 


Human lives are of far more value to the state than 
profits, and it is our duty to take such steps to safeguard 
workers as may be necessary. 


An incident was also mentioned of improvement in the 
navy and other shipyards, tending to do away with the 
lead poisoning arising from the scraping of the ships’ 
couble bottoms where men go in the space between the 
two sets of bottom plates. The installation of exhaust 
fans for removing the scrapings has minimized the in- 
jurious effect where this work has to be done. 
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NEW PUBLICATIONS 





By William 


ENGINEERS’ HANDBOOK ON PATENTS. 
Macomber. Two hundred and seventy 44x6%-in. pages; 
a few illustrations; indexed. Price, $2.50. Little, Brown 
& Co., Boston, Mass. 


The specialized handbook has been with us for a number 
of years, but the idea that it should contain tables and charts, 
formulas and factors in engineering receives something of a 
shock when we turn to this one, which treats of patents. 
But this feeling of a break with tradition wears off as the 
book is read, and the final opinion is in agreement with the 
statement of the author that it is not a treatise on patent 
law, not a textbook, but a handbook. 

In manner of treatment it is a break with the orthodox 
order of works on patent law, for legal phraseology and 
terminology have been omitted to the utmost. The facts that 
an engineer should know in regard to patents are stated in 
plain words and arranged in a straightforward fashion. There 
is a plentiful use of foot notes referring to court decisions 
and authorities, but these are rather typical and illustra- 
tive than in the nature of a complete selection. 

There are ten chapters with these headings: Introductory; 
What is a Patent? The Nature of Invention; What is Pat- 
entable; The Patentable Novelty; The Obtaining of Patents; 
Claim Construction; Infringement; Patent Litigation; Prop- 
erty Rights. 

The matter of division into numbered sections and para- 
graphs has received careful attention, and the index is by 
these section numbers. To some readers this will prove a 
disadvantage, for the habit of reference to a page number 
is not easily broken. However, the paragraph numbers. are 
entered at the top of the pages in the position usually oc- 
cupied by the page number, which is a redeeming feature. 

The style is unusually clear and straightforward and 
reads with a smoothness and ease of comprehension that is 
refreshing in a work on a legal subject. All this is gained 
with no loss of force, as the following quotation will show, 
which further is brimming with truth. 

There is no more obsolete, unwieldy, technical, unreason- 
able practice of procedure known to the law than that which 
is employed to determine the simple question of fact—which 
of two inventors is entitled to a patent. This is the one 
disgrace of our patent system. By dilatory motions, appeals, 
endless traveling over the country taking testimony and ap- 
peal after appeal, a wealthy and unscrupulous person or cor- 
poration can tire out and wear dowrm a worthy, but impecuni- 
ous contestant. 


This book should be in the library of every inventor, en- 


- gineer and manufacturer; in fact, in the library of every one 


who has anything to do with inventions and patents. 


AN EXTENSION OF DEWEY DECIMAL SYSTEM OF CLASS- 
IFICATIONS APPLIED TO THE ENGINEERING INDUS- 
TRES. By L. P. Breckenridge and G. A. Goodenough. 
Bulletin No. 9 of the Engineering Experiment Station of 
the University of Illinois. One hundred and seventeen 
6x9-in. ages. Price 50c. postpaid. The University of 
Illinois, Urbana, Il. 

This is a revised edition of a bulletin bearing the same 
number published in 1906. The original edition was subject 
to the usual gratituous distribution and the subsequent de- 
mands were such that a second edition was printed and dis- 
tributed. Altogether 20,000 copies were sent out. As the 
demand has continued, a revision has been made in accord- 
ance with the 1911 edition of “Decimal Classifications,” by 
Melvil Dewey. This is much extended as compared with the 
original. It presents subdivision of subjects in such detail as 
to constitute a complete classification for most engineering 
industries, for which it has been prepared as a guide in filing 


and classifying engineering data. 





PERSONALS 





soeneunecenaneoenenniensnen 





Harvey Higgins, Jr.. has become advertising manager of 
the Standard Tool Co., Cleveland, Ohio, succeeding L. F. Hus- 
sey, recently resigned. 

R. M. Hawkins, Jr., formerly of the Standard Welding Co., 
Cleveland, Ohio, has become associated with the Hill Clutch 
Co., Cleveland, Ohio, and will act as eastern representative 
with headquarters in New York City. 

W. H. Shafer, for many years connected with the machine- 
tool industry in Cincinnati, and more recently vice-president 
and general manager of the Rivett Lathe & Grinder Co., Bos- 
ton, Mass., has become works manager of the Rochester Bor- 


ing Machine Co., Rochester, N. Y. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


Myerscough & Buchan, Andover, Mass., will build a gar- 
age on Main St., on a site recently purchased. 

William B. Reid, 280 High St., Holyoke, Mass., is receiving 
bids for the construction of a one-stery. garage, 100x100 ft., 
at Springfield, Mass., for the Oakland ealty Associates. 

Clifford Perrin is building a two-story brick garage 
Ashaway, R. I. 

The Textile Pinishing Machinery Co. contemplates an ad- 
dition to its shops at Providence, R. I. 

Fire, Jan. 23, damaged the plant of the New England 
Vending Machine Mfg. Go. 104 State St., New Haven, Conn. 
Loss, $20,000. 

The Scoville Mfg. Co. will build a new casting shop at the 
plant on Hamilton Ave., Waterbury, Conn. It will be 125x160 
ft., of brick and steel. 


MIDDLE ATLANTIC STATES 


George J. Metzger, arch., 19 West Huron St., Buffalo, N. Y., 
is preparing plans for a two-story addition to the plant of the 
Automatic Transportation Co., at Main St. and the Erie R.R. 


The Ferguson Steel & Iron Co., recently incorporated with 
a capital stock of $100,000, will build_a shop for the fabrica- 
tion of structural steel at Buffalo, N. Y. The directors include 
James E. Ferguson, John W. Robinson and Charles Kennedy. 


at 


The Cortland Corundum Wheel Co., Cortland, N. Y., con- 
templates the erection of a new mill addition. Ps pew 
e . ike 


building will add about 40,000 sq.ft. of floor space. 
is Pres. 

The Powers Specialty Co. has awarded a contract for the 
construction of a new building, 160x160 ft., to be built adjoin- 
ing the molding room of the plant at Cumminsville, N. Y. 


The Dynamo Electric Co., Elbridge, N. Y., has increased 
its capital to $200,000, and is having plans prepared for the 
construction of a new plant at Syracuse, N. Y. 


The Morrow Mfg. Co., manufacturer of automobiles and 
bicycle parts and accessories, is having plans_prepared for 
a one-story addition to its plant at Elmira, N. Y., which will 
add 50,000 sq.ft. of floor space. G. Mills, Ohio Bldg., Toledo, 
Ohio, is arch. A. P. Morrow is pres. 


The Harrison Mfg. Co., recently incorporated to manufac- 
ture iron and steel specialties, is having plans prepared for 
the construction of a plant at Lockport, N. Y. The concern is 
capitalized at $200,000. H. C. Harrison, B. V. Covert and W. W. 
Camp are directors. 


A new brick garage is being erected for the Hannan & 
Henry Motor Car Co, Ogdensburg, N. Y., on the site of the 
garage on Catherine St., which was recently destroyed by fire. 
One part of the new structure will be two stories high and 
the other one story. A repair shop will occupy one wing. 


J. Woodruff Eldredge, Cape May, N. J., is building a 70x 
120-ft. garage and repair shop at Columbia Ave., Jefferson and 
Page Sts. 

Bids are being received by the Anchor Post Iron Works, 
Garwood. N. J., for the construction of a one-story shop. 
Fred A. Waldron, 37 Wall St., New York, N. Y., is arch. 


The Balbach Smelting & Refining Co., Newark, N. J., has 
awarded a contract for the erection of a one-story foundry, 
110x208 ft., at its Bay plant. The estimated cost is $20,000. 
George F. Fulton, 580 Market St., is the arch. Noted Jan. 30. 


The W. H. Compton Shear Co., Camden St., Newark, N. J., 
has taken out a permit to make alterations and improvements 
at its plant. 


Baker & Co., Inc., Newark, N. J., manufacturer of platinum 
wire and similar specialties, have taken out a permit to build 
a new three-story reinforced-conecrete building, 50x189 ft., 
on Murray St. The improvement is estimated to cost $73,000. 
Noted Dec. 12. 

The car barns of the Public Service Corporation on Bergen 
St., Newark, N. J., were recently destroyed by fire, with a loss, 
including equipment, of about $75,000. 


The Twentieth Century Steel Co. has secured an option on 
property along the Pennsylvania R.R., New Brunswick, N. J 
on which it will erect a new plant. The main building 
be 275x125 ft. 


The American Smelting & Refining Co., Perth Amboy, N. J.., 
is having plans prepared for extensions and improvements to 
its laboratories. 


The Steel Wheel Co., Bethlehem, Penn., which will manu- 
facture a spring-steel wheel for use on automobiles and motor 
trucks, will locate a factory on Broad St., Bethlehem. It will 
be three stories. The capital stock of the company is $100.000, 
and the officers are: J. E. Boatrite, pres. and gen. mer.: H. W. 
Sprague, vice-pres.; F. R. Vanderstucken, treas.. and I. W. 
Gangawer, secy. Address the secretary for information. 


The Baldwin Locomotive Works plan to enlarge their shops 
at Eddystone, Penn. Alba B. Johnson is pres. 


The plant of the Rex Mfg. Co., Johnstown, Penn., manufac- 
turers of patented washing machines, was recently destroyed 
by fire, with a loss estimated at $15,000. 


will 


The Keystone Chandelier Mfg. Co. contemplates additions 
to treble the capacity of its plant at Johnstown, Penn. 


John S. Junks, Jr., Land Title Bldg., Philadelphia, Penn., 
has awarded a contract for the construction of a one-story 
garage, 72x60 ft. Zantzinger, Borie & Medary, 15th and Wal- 
nut Sts., are the archs. 


The Philadelphia Rapid Transit Co. has acquired a large 
tract of land on Luzerne St., Philadelphia, Penn., and will 
erect new repair shops and car barns. 


The J. E. Marsh Elevator & Machine Corp., 112 Hollings- 
worth St., Baltimore, Md., has leased a building at 216 North 
Holliday St., and will install machinery for the manufacture 
of elevators, etc. 


The Carnegie Steel Co. is rebuilding its fabricating shop 
at Bush and Wicomico Sts., Baltimore, Md., recently destroyed 
by fire. The building will be 325x130 ft. 


F. W. Obenderfer, Frederick, Md., plans to build a garage 
on property recently purchased on West Patrick St. 


The Adams Express Co., Washington, D. C., is asking for 
bids for the construction of a 100x145-ft. garage on hird 
St. N. E., between M and L Sts. The building will be equipped 
to moe 60 electric trucks. There will also be a repair shop, 
20x50 ft. 


SOUTHERN STATES 


Bids are being received for remodeling the old Tucker 
Building on Fayetteville St., Raleigh, N. C., into a garage 
and salesroom. : 

David Hanks, of the Hanks Foundry Co., Rome, Ga., is 


considering the establishment of a stove and range foundry 
at Columbus, Ga. 


R. A. Almand, Washington, Ga., will erect a two-story 
garage, 40x140 ft., to cost $5000. 
The Hammond-Byrd Pipe Co., Birmingham, Ala., is con- 


vee the establishment of a soil-pipe foundry at Gadsden, 
a. 


The National Cast Iron Pipe Co., Birmingham, Ala., will 
shortly begin the erection of a new foundry. 


Press reports state that the Southern Structural Steel Co., 
San Antonio, Tex., is considering the establishment of a fac- 
tory at Birmingham, Ala., to manufacture steel jails and port- 
able cages. The estimated cost is $50,000. 


Henry Ebert, founder of the Twin City Boiler & Sheet 
Iron Works, Bristol, Tenn., has sold his interest, and will 
establish the Queen City Boiler & Sheet Iron Works at John- 
son City, Tenn. A building has been leased. The initial in- 
vestment will be about $10,000. 


The Fulton Co., Knoxville, Tenn., has purchased a site of 
seven acres and will build a foundry and office building. 


B. H. Alvey, Elizabethtown, Ky., who recently secured a 
patent on a new type of motor, is planning the erection of a 
factory for its manufacture. 


Fire, Jan. 15, damaged-the bed factory of the Dow Wire & 


Iron Works, Franklin and Buchanan Sts., Louisville, Ky. 
Loss, $10,000. 

The Southern Motors Co., 615-623 South Third St., Louis- 
ville, Ky., is erecting a two-story brick garage. The com- 


pany is the agent for the “Packard,” “Hudson” and “Detroit” 
electric cars. Noted Nov. 7. 

The Schenck Machine Co., Pittsburgh, 
a branch at Newport, Ky. It has 
Orchard St. 


Penn., will establish 
secured a location on 


MIDDLE WEST 


The International Harvester Co. announces that 
eral large buildings at its plant at Akron, Ohio, which were 
recently destroyed by fire, will be rebuilt at once. The com- 
pany manufactures automobiles almost exclusively at this 
plant. Noted Jan. E 


The Clow Co., Newcomerstown, Ohio, is planning to erect 
a large cast-iron pipe shop at Coshocton, Ohio. 


the sev- 


The Galion Brass & Bronze Co., Galion, Ohio, has awarded 
the contract for the erection of its proposed factory 

Owen Bros., Lima, Ohio, will erect a garage and repair 
shop. Leech & Leech, Lima, are archs. 

The Hope Gas Co., Marietta, Ohio, will erect a shop build- 
ing, one story, 26x95 ft. 


The American Malleable Castings Co., Marion, Ohio. will 


erect two additions to its plant. 

Work will soon start on the erection of a new plant at 
Petroleum, Ohio, for the Pressed Steel Products (Co. 

The Scharf Gearless Motor Co., Richmond. Ohio. which 


was recently incorporated with a capital of $10,000 by G. 
Worden and others, is planning the erection of a 
the manufacture of new gearless motor 
The Hobart Electric Co., Troy, Ohio, is 
erection of a factory. 
Work has been started on the 


Ww 
plant for 


considering the 


erection of the proposed 








uddition to the factory of the Trussed Concrete Steel Co., 
Youngstown, Ohio. Cost, $50,000. 

The Farm Tractor Co. will locate at Newcastle, Ind. The 
Commercial Club of Newcastle is interested. 

The Peru Castings & Machinery Co., Peru, Ind., purchased 
on Jan. 4, from the Brown Commercial Car Co., of Peru, the 
foundry and machine shop formerly occupied by the Otis 
Elevator Co. The company will manufacture high-grade gre 
fron and semi-steel castings, rough, machined or assembled, 
and will be ready for operation about Apr. 1. The parties 
concerned in this transaction are C. E. Campbell, foundry 
supt.; R. M. Carter, machine shop supt., and I, H Barbee, 
mech. engr., all of Milwaukee. 

I. L. Schienman, 90 Rowena St., Detroit, Mich., is receiving 
bids for the erection of a two-story garage. Pollmar & Ropes, 
602 Sun Bldg., Detroit, are archs. 

The Daigler-Steger Iron Works, Detroit, Mich., will build 
iron works, to cost $10,000. W. H. Steger, Fort and West 
Congress Sts., Detroit, is secy. 

The Wolverine Motor Supplies Co., Detroit, Mich. has 
had plans prepared for the construction of a two-story, 74x 
84-ft. brick addition to its plant. 

The Keeton Motor Co., Detroit, Mich., has recently pur- 
chased the plant formerly occupied by the Oliver Motor Car 
Co. The factory buildings will be enlarged at once. 

The Lee & Porter Mfg. Co., Dowagiac, Mich., is contem- 
plating the erection cf a 32x90-ft. frame addition to its plant, 
and the installation of about $3000 worth of machinery. The 
company is preparing to manufacture axles. 

John Moran, 11 Michigan Ave., Grand Rapids, Mich., has 
leased the hotel buildings being erected for P. C. Fuller. A. 
garage will be built in connection with the buildings. 

Herman Paul, Carlinville, Ill, will occupy a garage, to be 
erected at Plum & West Main Sts. 

Dudley & Walker, First National Bank Bldg., Chicago, IIL, 
will build a one-story garage at 242 East Walton Place, 75x 
125 ft. W. E. Walker is arch. 

Shepard & McClue, 241 Lake Shore Drive, 
will build a one-story brick garage, 75x120 ft. 

The Ryan Car Co., Hegenwisch, Chicago, Ill., will erect a 
one-story brick machine shop, 50x125 ft., to manufacture rail- 
road equipment. 

* E. A. Maus, Mendota, will 
$10,000. Von Holst & Fyfe, archs., 
Chicago, Ill, are preparing plans. 

The William Ganschow Co., Chicago, Ill., manufacturer of 
gears, will erect an addition to its plant, 49x125 ft., six 
stories. It will be ready by June 1 for occupancy. It will in- 
clude a herdening plant, pattern shop and machine shop in 
addition to its regular plant. 

The Temple Pump Co., 418 West 15th Place, Chicago, IIl., 
will erect a factory, one story, 125x465 ft. Gaut & Chase, 122 
South Michigan Ave., Chicago, are archs. 

Robert Forgan has awarded contracts for the erection of 
a two-story garage at Highland Park, Ill W. D. Mann, 155 
North Clark St., Chicago, Ill., is arch. 

The Faultless Stove Works, St. Charles, Ill, will erect a 
factory, to cost $8000. It will be of brick, two stories, 
70x70 ft. 

Work has started on the construction of the factory of the 
Waukegan Motor Boat Co., Waukegan, Ill. Estimated cost, 
$50,000. John D. Williams, Albert Leeland and E. C. True, 
Milwaukee, Wis., are the owners. 

The Minneapolis, St. Paul & Sault Ste. Marie Ry. will con- 
struct a new roundhouse at Ashland, Wis. 

T. I. Ottum and Arne Thompson, Macfarland, Wis., will re- 
model the Johnson Building for garage purposes. They have 
the agency for the “Overland” and “Little” cars and are plan- 
ning to conduct a repair shop. 


Chicago, IIL, 


erect a garage, to cost 


TL, 
84 East Van Buren St., 


The factory of the Port Washington Brass Works, Port 
Washington, Wis., recently destroyed by a fire, will be re- 
built at once. Noted Jan. 16. 

The Gardner Machine Co., South Beloit, Wis., will soon 


start work on the erection of an addition to its plant. 


WEST OF THE MISSISSIPPI 


Mrs. E. V. Wixcel, Chicago, Ill, is erecting a garage and 
repair shop, 55x138 ft., on South Third Ave., Marshalltown, 
lowa, to be occupied by the Bobzine Automobile Co. 


Fire, Jan. 12, destroyed the engine room and machine 
shops of the Oskaloosa Mfg. Co., Oskaloose, Iowa. Loss, 
$15,000. 

e. ©. 
El Paso, 
and drills. 


Coulombe, Keene, N. H., will establish a plant oat 
Tex., for the manufacture of pneumatic hammers 


WESTERN STATES 


W. B. Lout, Phoenix, Ariz., has taken out a permit to erect 
a commercial garage and machine shop on Center St., Phenix. 
The estimated cost is $5000. 


The Nickerson & Macfarlane Machinery Co., Tacoma, 
Wash., will build a four-story machine shop on Dock St., Ta- 
coma. About $20,000 will be expended for new equipment. 
Cc. C. Doud is vice-pres. 


The Corvallis & Eastern Ry. Co., Albany, Ore., plans to 
improve and enlarge its shops at Albany, and to install addi- 
tional equipment. D. M. McLaughlin is in charge of the 
work. 

The Atchison, Topeka & Santa Fé Ry. is constructing a 
roundhouse and shops at Calwa, Calif. 

The Banham Ice Cream Factory, Fresno, Calif., is having 
plans prepared for the construction of a commercial garage 
adjoining its new factory. 


W. J. Stephens, Hollister, Calif., 
addition to his commercial garage at 


lans to build a large 
ollister. 
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The contract has been awarded for the construction of a 
commercial garage at Longbeach, Calif., for the City Garage 
Co. Noted Jan. 16. 

The Commercial Engine Co., North Main St., Los Angeles, 
Calif., is PAWNS prue gropered for the construction of a new 
aasery, 96x160 ft., at Ninth St. and Santa Fé Ave., Los An- 
geles. 

The California Industrial Co., Fourth and Mateo Sts., Los 
Angeles, Calif., plans to erect a steel plant at Wilmington, 
Los Angeles. The estimated cost is $10,000,000. 

The National Motor Car Co., Los Angeles, Calif., will erect 
a commercial garage and machine shop on Flower St., Los 
Angeles. 

Fire destroyed the copper and brass great of the Thomas 
Booth Co., 22d and West Sts., Oakland, Calif., on Jan. 18. Loss, 
about $50,000. 

The Western Pacific Co. has been gromtes, a permit 
to construct car shops on land adjoining Whiskey Hill Road, 
Sacramento, Calif. he estimated cost is $86,250. 


CANADA 


A site has been purchased by the Niagara Falls Furnace 
Co., at Niagara Falls, Ont., upon which a plant of two build- 
ings will be erected. A. V. Davidson, Kittanning, Penn., W. R. 
Taylor, Aspinwall, Penn., and E. T. Williams, Niagara Falls, 
Ont., are interested. 

The Sarnia Bridge Co., Sarnia, Ont., plans to double the 
capacity of its plant. The firm’s draftsmen are preparing 
the plans, and construction will begin in the early spring. 

The improvements and enlargements to be made to the 

lant of the Lake Superior Corporation at Sault Ste. Marie, Ont., 
nclude additional blast furnaces, a new rail mill, a billet mill, 
an openhearth furnace, another battery of 11-0 coke ovens, 
extensions to the docks, additional blooming mills and another 
merchant mill. The estimated cost is about $12,000,000. J. F. 
Taylor is vice-pres. and gen.mgr. Noted Jan. 2. 

The Grand Trunk Ry. has filed plone with the City Council 
of Toronto, Ont., for a new roundhouse and machine shops. 
The former will have stalls for 26 locomotives. 

The Schaake Iron Works will build a new plant at New 
Westminster, B. C. H. Schaake is mgr. 

The Consolidated Mining & Smelting Co. will erect a new 
reduction plant for zine ores at Revelstoke, B. C. It is esti- 
mated to cost about $5,000,000. 

New machinery will be installed at the “Silver King” mine, 
Trail, B. C., by the Consolidated Mining & Smelting Co. R. H. 
Stewart is gen. mer. 





GENERAL MANUFACTURING 











NEW ENGLAND STATES 


The canning factory, grist mill, lath and box shook mill 
of Gaddis Bros., at East Machias, Maine, was destroyed by 
fire, Jan. 20. Loss, $12,000, partly covered by insurance. 

The factory of the Impervious Package Co., manufacturer 
of paper and wooden boxes, Mechanic St., eene, N. H., was 
totally destroyed by fire, Jan. 22. Loss, $50,000. 

The United Optical Co. plans to construct an addition to 
the die-sinking department at its plant at Webster, Mass. 
William F. McClean is gen. mer. 

The Allendale Worsted Mills at Providence, R. I, have been 
sold to Austin T. Levy, New York, who operates mills at 
Harrisville, R. L, and who will increase the Allendale Mills 
output 50 per cent. 

From plans drawn by the Fletcher Engineering Co., 1087 
Broad St., contracts have been awarded by the Salts Textile 
Mfg. Co., for a one-story weave shed and a three-story mill 
building at the plant on Kussoth St., Bridgeport, Conn. The 
structures will be of brick and steel with concrete roofs, and 
are estimated to cost $50,000. 


MIDDLE ATLANTIC STATES 


>» factory of the Akron Plaster Board Co., on Jackson 
St., Akron, N. Y., was destroyed by fire, Jan. 22, at a loss of 
$15,000. The factory will be rebuilt. 

The Blood Knitting Co. has taken the mill formerly oc- 
cupied by the Chambers Knitting Co., on Washington St., 
Amsterdam, N. Y., and will equip it with machinery. The 
latter company has moved into its new mill on Bride St. 


The Columbia Rope Co. will erect an additional building, 
95x500 ft., at its plant in Auburn, N. Y. 

The Eagle Wagon Works, Auburn, N. Y., are nag ae two 
additions to their plant, one 63x94 ft., and the other 40x300 ft. 

The E. H. Nelson Bottling Works, Hornell, N. Y., is having 
plane prepared for the construction of a one- and two-story 
s0ttling plant, 125x26 ft. The estimated cost is $7000. 

The Bernhard Glove Co. has moved its business from the 
factory on West State St., to a larger factory on Williams St., 
Johnstown, N. Y., and is installing additional equipment. 


The Elaxen Fibre Down Co., Lockport, N. Y., is movin; 


into the factory recently leased at North Tonawanda, N. Y.. 
and is in the market for a 75-hp. steam engine. Noted Jan. 23. 


Swift & Co., meat packers, will erect a modern plant on 
the site of its present buildings at Front and First Sts., New- 
burgh, N. Y. The structures will be of brick and concrete, 
and will cost $200,000. B. Cc. Burger is mer. 

James H. Ackley contemplates the erection of a new fac- 
tory for the manufacture of cut glass, at Roosevelt Ave, and 
Main Road, Poughkeepsie, N. Y. t will be 225x200 ft. 

A contract has been awarded for the construction of a 
cooper shop at the National Brewery, Burnet and Vine St., 
Syracuse, N. Y. Russell & King are archs. 

Fire, Jan. 27, damaged the paper-box manufacturing plant 
of Hall, Hartwell & o., at River and Vanderhayden Sts.. 
Troy, N. Y. Loss, $20,000. 
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Fire, Jan. 20, damaged the collar and cuff manufacturing 
dant of BE. J. Conlin & Co., 631 River St., Troy, N. Y. Loss, 
15, ‘ 


The C. B. Coles & Sons Co., Camden, N. J., manufacturer 
of boxes and millwork specialties, will build a new three- 
story woodworking plant at Front St. and Kaighn Ave. The 
company also plans the erection of an addition to its present 
sash and door manufacturing plant. 


Charles H. Engler, Jersey City, N. J., plans the erection of 

3 planing mill in connection with his lumber plant at Keans- 
ure, 

Seidenburgh & Co., cigar and tobacco manufacturers, have 


acquired the plant of the International Watch Works, Ludlow 
aa New Sts., Greenville section, Jersey City, N. J., and will 


completely renovate and om same for the manufacture of 
its specialities. The company is a subsidiary of the American 
Cigar Co. 


The Barber Asphalt Paving Co., Maurer, N. J., will build 
an addition to its oil-refining plant, and double the present 
capacity. The company also plans the immediate erection 
of a new barrel factory. 


J. Frank Post, 424 Washington St., Newark, N. J., will build 
a new engine-room addition to his coal and wood plant. The 
structure will be of brick, 32x56 ft., and will cost $4450. 


Frank Bird, Stanton, N. J., has purchased a site 50x120 
ft., in Flemington, N. J., and will build a grist mill. 


Barker Gummere, Trenton, N. J., has acquired the wagon 
manufacturing plant of FitzGibbon & Crisp, on Bank St. 
The new owner will improve and extend the plant to manu- 
facture automobile bodies, and kindred specialties. 


Fire, Jan. 23, destroyed the plant of the Vineland Grape 
Juice Co., Vineland, N. J. Loss, $100,000. 


Fire, Jan. 27, destroyed a building at the Guth station 
powder plant, Allentown, Penn. Loss, $1000. 


Fire, Jan. 23, destroyed the three-story shirt factory of 
Hunter F. Bright, at Ashland, Penn. Loss, $30,000. 


T. G. Mohn & Bros., hat manufacturers, Reading, Penn., 
have awarded a contract for the erection of a four-story 
factory, 110x30 ft. 


The H. C. Fricke Coke Co., Trotter, Leisenring post-office, 
Penn., is receiving dibs for the erection of a brick and steel 
boiler house at its plant in Trotter. The structure will be 
118x43x57 ft. 

The Hercules Powder Co., Wilmington, Del., has been 
granted permission by the state to establish a powder plant 
at Kenvil, N. J. Russell D. Dunham and J. P. Leffey, Wil- 
mington, are at the head of the company. 


Strouse & Bros., manufacturers of clothing, are having 
plans prepared by Joseph Evans Sperry, arch., for a new_nine- 
story factory to be built on the site of the Germania Maen- 
nerchor, Baltimore, Md. Benjamin Strouse is senior member. 


Fire, Jan. 22, destroyed the warehouse and flour and feed 
mill of the George W. Cissel Co., Inc., 33d and K Sts. North- 
west, Washington, D. C. Loss, $20,000. 


SOUTHERN STATES 


The Williford Mfg. Co., 512 Graghead St., Danville, Va., 
is receiving bids on machinery for manufacturing artificial 
limbs. braces and other surgical appliances. R. L. Dibrell 
is pres. and W. W. Upchurch is secy. 


The Clara Mfg. Co., Gastonia, N. C., has awarded a con- 
tract for the erection of a 75x120-ft. addition to its factory, 
and will install 3700 new spindles with accompanying ma- 
chinery. 


The Anchor Mills, Hunterville, N. 
and install 5000 new spindles, doubling its output. 
provements will cost about $75,000. 


The Athens Ice & Coal Co., Athens, Ga., has been incor- 
porated with $20,000 capital stock, and will establish an ice 
plant. G. S. Armstrong and B. S. Dobbs are among those in- 
terested. 


Fire, Jan. 26, destroyed two drying kilns of the 
Georgia Lumber Co., Savannah, Ga. Loss, $10,000. 


A permit has been issued to the Standard Oil Co. for im- 
provements and additions to its plant at Waycross, Ga. An 
18,000-gallon tank will be built, and the warehouse enlarged. 

The Tampa Packing Co., recently organized at Tampa, Fla., 
will erect a plant costing $25,000, equipment far which will 
cost about $10,000. H. T. Lykes is pres. 

The Birmingham Paper Co., Birmingham, Ala., will enlarge 
its mill and install equipment to manufacture blasting paper 
and school tablets. 


Fire, Jan. 24, destroyed the FE. W. Baker planing mill, 
Huntsville, Ala. Loss, $4000. 

The Louisiana Pulp & Paper Co. has been incorporated 
with $150,000 capital stock, and will establish a paper miil 
at Braithwaite, La., at a cost of $100,000. The office of 
the company is in the Whitney-Central Bldg., New Orleans, 

Chas. F. Hubbs is pres. 

The Mills Preserving Co., New Orleans, La., has pur- 
chased a site at Poeyfarre and Constance Sts., and will soon 
erect a four-story factory. It will be of brick, with composi- 
tion roof, and will have elevators, boilers and other modern 
equipment. Keenan & Weiss are archs. 

The Southern Alcohol Co., New Orleans, La., plans the en- 
largement and improvement of its plant at a cost of between 
$5000 and $6000. 

The Golden Dixie Bottling Works, recently organized at 
Cleveland, Tenn., has secured a_ building, and will equip as 
bottling plant. Rogers, J. H. Smith and J. M. Davis 
are interested 


The Sunbright Canning Co., Dickson, Tenn., will rebuild 
its factory recently destroyed by fire, according to the sn- 


C., will erect an addition 
The im- 


South 


“as soon as arrangements can be 
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nouncement of James Wyley, mgr. The cost of the new 
plant will be in the neighborhood of $7000. Noted Dec. 12. 

The American Snuff Co., Memphis, Tenn., has had plans 
prepared for an addition to its factory on Keel Ave., which 
will double its present output. The building will be of con- 
crete, and cost $35,000. 

The Coca-Cola Bottling Co., Fulton, 
market in the near future for ig 
pe a ene for a factory which it wil 
coming season. 

Carr Bros., Nashville, Tenn., have purchased 10,000 acres 
of timber land in Knox and Bell Counties, Ky., and will erect 
a large sawmill near Pineville, Ky., for the purpose of de- 
veloping the property. 


MIDDLE WEST 


Fire, Jan. 22, destroyed the Akron Plaster Board Co.'s fac- 
tory, Jackson St., Akron, Ohio. Loss, $12,000. 


The Dayton Paper Bottle Co., Dayton, Ohio, will erect a 
plant. Howell C. Long is secy. and treas. 


The Ohio Oolitic Stone Co., Dayton, Ohio, has been incor- 
porated with a capital of $200,000. A large plant will be op- 
erated in the Indiana Oolitic stone district. Joseph Kramer, 
Dayton, is pres. 


Work has started on the construction of an addition to the 
dry kiln of the Breece Mfg. Co., New Boston, Ohio. 


The Piqua Handle Co., Piqua, Ohio, has awarded the con- 
tract for the erection of its proposed addition. 


The Irving Drew Shoe Co., Portsmouth, Ohio, has awarded 
the general contract for remodeling its factory. 


The National Enameling & Mfg. Co., Youngstown, 
will erect additions to its plant. 


The Indiana Brick Co., Anderson, Ind., will make improve- 
ments to its plant. 


The Straub Piano Co., Hammond, Ind., will erect a three- 
story piano factory, 50x100 ft. 


The Indianapolis Paint & Color Co., Indianapolis, Ind., is 
preparing to erect a new factory and glass-storage warehouse 
made. The company has 
bought from the night & Jilson Co. a lot at the northeast 
corner of Walnut St. and the canal. 


The Lee Canning Co., Pendleton, Ind., will establish a new 
canning factory at Pendleton. 


The handle factory of H. R. Lemay, White 
near Corydon, Ind., was recently damaged by fire. 
Plans are being considered for rebuilding. 

E. P. Smith, Detroit, 
plant at Alpena, Mich. 

Fire, Jan. 10, destroyed the plant of the Saginaw Baske’ 
& Veneer Co., Carrolton, Mich. Loss, $25,000. 

The Wayne Cigar Co., Detroit, Mich., has commenced work 
on its proposed factory addition. 

The Cappon, Bertsch Co., Holland, Mich. has awarde:! 
the contract for the erection of its proposed tannery. 

The Johnson Furniture Co., Grand Rapids, Mich., will erec 
a 4%-story factory, 62x202 ft. 


The American Sign_Co., Kalamazoo, Mich., will erect four 
branch factories in vdrious parts of the country. 


Ky., will be in the 
and other special 
operate during the 


Ohio, 


Cloud, Ind., 
Loss, $6000. 


Mich., will erect a stone crushing 


The Michigan Paper Co., Plainwell, Mich., will erect an 
addition to its paper plant. 

The Great Western Veneer Barrel Co., Chicago, Tl, will 
erect a factory, 50x100 ft., on a site recently acquired af 
Clearing. 

The Schultze Baking Co., Chicago, Tll., will build a four- 


story brick bakery, 400x125 ft., at 5428-58 South Wabash Ave. 


Estimated cost, $175,000. 
Fire, Jan. 21, destroyed the leather goods plant of the 
T. G. Riordan Mfg. Co., 2010 We Kinzie St. 
Loon’ $ieeee g est nzie t.. Chicago, Ill. 
W. H. Reofuss, Peoria, Ill, will erect a bakery, to be 


occupied by J. C. Gurelich & Co., 313 Main St., Peoria. 
The Lakeside Paper Co., Neenah, Wis., has awarded the 


contract for the erection of an addition to its plant. Noted 
Jan. 16. 


WEST OF THE MISSISSIPPI 


The Washburn-Crosby Co., manufacturer of flour, will ex- 
pend about $300,000 for the construction of additions to its 
plant at Minneapolis, Minn. 

The Iola Portland Cement Co., Iola, Kan., 
the erection of a large cement plant in the 
ley, near Medford, Ore. 

Fire, Jan. 13, destroyed the plant of the Kansas City Cot- 
ton Oil Co., Leeds, Kan. Loss, $50,000. 

Press reports state that the contract 
for the construction of a refinery 
Casper, Wyo. The estimated cost 

G. H. Cutter, Sheridan, Mont., 
plant at Billings, Mont. 

The Gravette Fruit Product Co., Gentry, Ark., is construct- 
ing a vinegar factory at Gentry, with a daily capacity of 
about 12,000 bushels of apples. . 

The Major Stave Co., Neal Springs, Ark., will erect a stave 
mill at Neal Springs. 

Fire, Jan. 10, damaged the 
Russellville, Ark. Loss, $4000. 


Swift & Co., Chicago, Ill, contemplate the establishment 
of a cold-storage plant at Corpus Christi, Tex. 

J. W. Guynes will build an ice plant at Franklin, Tex.. 
with a daily capacity of about six tons. 

The Kaufman Compress Co., Kaufman, Tex., 
large cotton compress. 


contemplates 
Rogue River Val- 


has been awarded 
for the Mid West Oil Co.. 
is $250,000. 


will erect a brickmaking 


gin plant of J. G. McFadden, 


will erect a 
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WESTERN STATES 


The Reichert Cedar Co., Anacortes, Wash., is having plans 
prepared for the construction of a new planing mill at Ana- 
cortes. D. J. Reichert and R. H. Kihn are the owners. 

The Light Granite Co., Everett, Wash., has acquired a site 
on 4ist St., and will equip a plant to cut granite, at a cost of 
about $20, 600. R. H. McKee is interested. 

The Callahan Mfg. Co., Seattle, Wash., 
ated with a capital of $150, 000, will build a 
manufacture of soap. J. Callahan is pres., and G. C. 
is mer. 

The Inland Empiré Paper Co., Spokane, Wash., will en- 
large and improve its plant at a cost of about $500, 600. W.A. 
Brazeau is mer. 

The St. Louis Label Works, St. Louis, Mo., will establish 
a factory at Tacoma, Wash., for the manufacture of boxes, 
cartons and labels. 

The Imperial Valley Milk Co., Brawley, Calif., has started 
the erection of a creamery and "ice plant at Brawl ey. > 
Gruhl is Mer. Noted Dec. 

The American Gasoline Co., Fresno, Calif., has purchased a 
site and will erect a distributing plant to cost approximately 
$100,000. 

The Pacific Realty Bonds Co., Los Angeles, Calif., plans to 
erect a large furniture factory at Wilmington, Calif. 

Fire, Jan. 17, damaged the plant of the Los Angeles Mill- 
ing Co., Alameda and Commercial Sts., Los Angeles, Calif. 
Loss, $42,000. 

The contract has been awarded for the construction of a 


recently incorpor- 
lant for the 
Dietrich 


laundry at 2307 Chestnut St., Oakland, Calif., for J. Devost. 
The estimated cost is $9000. 
The Producers’ Mutual Dairy Assn., San Diego, Calif., is 


having plans prepared for the construction of a three-story 
ice plant, 50x100 ft., of steel and concrete. Eugene M. Hoff- 
man is the arch. 

The Midway Ice & Storage Co., Taft, Calif., will erect an 
ice and cold-storage plant at Taft, at a cost of about $35,000. 

The American Union Oil Co., Tulare, Calif., has been in- 
corporated for the pu pone of erecting a topping refinery 
with a daily capacity of about 1000 bbl. 

The Crown Syrup & Extract Co. is having plans 
for the construction of a cannery at Watsonville, Calif. 
estimated cost of the structure is $10,000. 


CANADA 


The International Sand, Lime, Brick & Machinery Co.,.Mon- 
treal, Que., has purchased a site near Guelph, Ont., and will 
erect a $90,000 plant for the manufacture of sand, lime, brick 
and artificial stone. 

The Blenheim Canning Co., Blenheim, Ont., 
erection of a new $40,000 factory as soon as possible. 
Wall is mgr. 

The Petrolea Valve Cap Factory, Petrolea, Ont., which was 
recently burned, will be rebuilt. New gas engines, dies, 
presses, general tools and pumping outfit will be required. 

Daniel Baird, Station West, St. Mary’s, Ont., plans to erect 
an addition to his planing mill, for which new woodwork- 
ing machinery will be required. 

The 6ydney Boot & Shoe Co., Ltd., Sydney, N. S., has been 
organized with a capital stock of $100,000, and will erect a 
factory to cost $50,000. Electric dynamos and machinery will 
be required. George W. Murphy, ‘Prince St., is secy. and treas. 

The Mason & Risch Piano Co., West Toronto, Ont., has had 
plans prepared for a new factory of cut stone, mill construc- 
tion. It will cost $10,000. Bond & Smith, 19 Wellington St., 
West, are archs. Henry H. Mason, 230 Yonge St., is secy. 
and treas. of the company. 


repared 
The 


will begin the 
John 





NEW INCORPORATIONS 








METAL WORKING 


P The following companies have been incorporated to manu- 

acture: 
Boston Rotary Labelling astene Co., Kittery, Maine; 
manufacturing, selling and ooomng, * Ss machinery. 
A. 


Capital, $200,060. Incorporators: itchell, pres.; H. 
Paul, treas., Kittery 

Independent Shoe Machinery Co., Boston, Mass shoe ma- 
chinery. Capital, $30,000. Incorporators: C. F. Stackpole, 
Lynn; A. H. Howard, S. W. Peters, Boston. 

Auto Adjunct Co., Melrose, Mass.; automobile supplies. 
Capital, $50,000. Incorporators: J. E. Knapp, Melrose; A. W. 


Eidredge, Greenwood; E. J. Sanderson, Cambridge. 

The Iron Products Co., Providence, R. I.; machinery, tools. 
Capital, $100,000. Incorporators: Charles H. Nichols, Taunton, 
Mass., pres. 

Maxim Tricar Mfg. Corporation, 
autos. Capital, $100,000. Incorporators: O. Kuhneman, Cc F. 
Novotny, New York City; A. A. Meschutt, Ridgewood, N. J. 

International Picture Machine Corporation, Boro. Manhat- 
tan, N. Y.; automatic photographic and picture devices. Cap- 
ital, $100,000. Incorporators: Edmond C. Alger, Walter L. 
Post, Theodore F. Conrad, 48 Riverside Drive, New York. 

Harrisburg Steel Corporation, Jersey City, N. J.; iron, steel. 
Capital, $100,000. Incorporators: J. R. Turner, L. H. Gunther, 
H. A. Black, Jersey City. 

The Jamison Railroad & Electrical Supply Co., Wilming- 
ton, Del. Capital, $50,000. Incorporators: P. Coffin, W. Jd. 
Maloney, Wilmington; C. H. Jarvis, Jamaica, L. 

The National Gas Radiator Co., Wilmin ton, ma Capital, 
$100,000. Incorporators: G. H. Judd, F. Wheelock, Cc M. 
Wheelock, Washington, D. C. 


Boro. Manhattan, N. Y.; 
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The George Automatic Roller Bearing Co., Hamilton, 
Ohio; roller bearings and parts of vehicles and automobiles. 
Capital $550,000. ncorporators: Walter H. Miller, George 
T. Reiss, Charles E. Heiser, Edward Ritchie, C. R. Greer. 


Electrical Benipment_ Ce Tiffin, oe. Cope $10,000. 
Incorporators: Major ‘Wettmans, apman and 
T. B. Brewer. 

Universal Tractor Co., Indianapolis, Ind.; farm machinery; 


Capital $100,000. Incorporators: Truman B. Funk, William 
Myers, James E. Kepperly, Howard E. Bonebreak, C. O. 


Blake. 
National Calculator Sales Co., Chicago, Ill.; calculatin 
machines. Capital $10,000. Incorporators: Walter 


Galpin, Carl T. Murray. 


automobiles, motors and ac- 
S. Donahue, F. M. 


Warner, Homer E. 


Lydon Mfg. Co., Chicago, II1.; 
cessories. Capital, $25,000. Incorporators: 
Donahue, W. E. Lyons, Chicago. 


Danville Malleable Iron Co., Danville, Ill.; malleable iron 
work. Capital $150,000. Incorporators: L. Platt, O. D. 
Mann, J. B. Mann, Danville. 


Smith’s Hardware & Mfg. Co., 
Capit $60,000. Incorporators: C. F. 

A. Lawrence. 

The Hanford Scraper Co., Hanford, Calif.; Ne CT plow 
and all kinds of farming implements. Capital, $75,000. io 
corporators: T. B. Ferguson, F. R. Hight, J. A. Chompton, 
Hanford, Calif. 

Parrett Tractor Co., Ottawa, Ont.; 
os Incorporators: Dent Parrett, Henry T. Parrett, 

ollard. 


NEW INCORPORATIONS 


De Kalb, Ill.; hardware. 
Smith, T. C. Archer, 


farm tractors. Capital, 
enry 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

Hamblet Brick Co., Portland, Maine; brick, stone and con- 
crete. Capital, $30,0 Incorporators: S. B. Densmore, pres., 
G. C. Hamblet, treas., Portland. 

George Wilcomb Co., Boston, Mass.; 
plies. Capital, $250,000 Incorporators: G. 
Partridge, W. F. Kohler, Boston. 

Zenith Lamp Co., Boston, Mass.; incandescent lamps. Cap- 
ital, $25,000. Incorporators: E. H. Raddin, Cliftondale; G. O. 
Willey, East Lynn; G. M. Faulkner, Brookline, Mass. 

Beaman-Marwell Co., Leverett, Mass.; boxes. 


bedding, bedding pep- 
Willcomb, oO. 


Capital, 


$50,000. Incorporators: C. H. Beaman, C. N. Putney, Leverett. 

The Flixman Paper Core Co., Inc., Corinth, N. Y. Capital, 
$100,000. Incorporators: Theodore Flixman, J. Barton ay- 
ton, Kenyon Dayton, Corinth. 

Hall & Panet, Inc., Boro. Manhattan, N. Y.; pasteboard 
and cardboard boxes Capital $10,000. Incorporators: 
Thomas J. Hall, E. . 4 ” Hall, Benjamin E. Paneth, 74 East 
94th St., New York, A 


Mercantile Novelty Co., Inc., Boro. Manhattan, N. Y.; 
paper, silk, leather novelties. Capital $50,000. In corpora- 
tors: H. H. Piesen, D. MacGregor, Paterson, N. J. M. Koe- 
nig, New York,  & 

Reddam Specialty Co., Inc., Boro. Manhattan, N. Y.; me- 
tallic goods. Capital, $20,000. Incorporators: Graeff Millar, 
25 West Broadway; William W. Beebe, 262 West 89th St.; 
Lester C. Burdett, 32 Liberty St.. New York City. 

Supreme Feature Film Co., Inc., Boro. Manhattan, N. Y.; 
moving pictures. Capital, $10,000. Incorporators: oo 

ew 


a. Harris Goldman, Jacob Berg, 99 Stanton St., 
for 

New York Motion Picture Co., Inc., Boro. Manhattan, N. Y.; 
films. Capital, $500,000. Incorporators: Adam Kessel, Jr., 


Sages O. Baumann, Max C. Kenny, 159 Milton St., Brooklyn, 


WANTS 


Positions Wanted, three cents per word, each insertion 
Positions Coen. five 
M laneous 
Nolubbreviated words allowed. 

Count four words for keyed address. 
All advertisements payable in advance. 


“ o “ oo 





for guewies 
our care, 505 Pearl St., 


Copy should reach us not later bay Friday 10 A. M., 





week's issue 
York, will be forwarded. 

No information given by us regarding any advertiser's address. 
Original letters of r ion or other papers of value should 
not be inclosed to Law correspondents. 

No advertising accepted from any agency, association or individual 
ceseful a a fee for "te erection. * or a commission on wages of suc- 


la yw for itions. 
soet — to acknowledge the replies received 





Advert request 
tascugh th this department. 





POSITIONS OPEN 


Canada 


DRAFTSMAN—Must thoroughly understand rock drills 
and pneumatic tools; opportunity for energetic man. P. O. 
419, Am. Machinist. 

FIRST CLASS MECHANIC, with knowledge of electrical 
machinery, wanted, competent to superintend the erecting of 
electric traveling cranes, bridge operating machiner etc. 
peeves a E. Johnson, care Dominion Bridge Co., Limited, 

ontrea 


February 6, 1913 


Connecticut 


PIECE WORK RATE SETTER—By a concern manufac- 
turing small interchangeable work covering hand screw, mill- 
ing, drilling and assembling operations; a permanent posi- 
tion with good wages awaits a man who can fulfill these re- 
quirements; state age. experience and references. Address 
“General Superintendent,” P. O. 422, Am. Machinist. 


CHIEF INSPECTOR wanted, one experienced on automo- 
bile work. P. O. 338, Am. Machinist. 


Massachusetts 


EXPERIENCED HOBBER on button dies for electrical in- 
sulation; state experience and pay expected. P. O. 413, Am. 
Machinist. 

ASSISTANT TO MASTER MECHANIC, young man, tech- 
nical graduate preferred, having some practical machine 
shop experience. P. O. 371, Am. Machinist. 

DRAFTSMAN, high class, having had motor cycle experi- 
ence. In making gpetication, state previous experience and 
salary expected. The Pope Mfg. Co., Westfield, Mass. 

DESIGNER—One who is experienced on small accurate 
machine tools. Write full account of experience in former 
position, age and salary you would expect to receive. Ad- 
dress P. O. 358, Am. Machinist. 

RECENT GRADUATES of technical colleges wanted for 
testing steam and electrical apparatus and making computa- 
tions of an engineering character. Address, stating age and 
experience, E. E. B., 42 Center St., Lynn, Mass. 

A MAN WITH EXECUTIVE ABILITY to take charge of 
the engineering of a large plant; should have experience in 
machine design, power plants, building construction; appli- 
ecants in answering this notice should state age, education, 
experience and salary expected; give references. Norton Co., 
Worcester, Mass. 

Michigan 

OPERATORS—We are frequently needing good operators 
for turrets and gear cutters, principally Jones & Lamson and 
Gleason, and invite applications. rost Gear & Machine Co., 
Jackson, Mich. 

TOOL MAKERS—A number of fully experienced, steady 
tool makers; some on jigs and fixtures, and some on die 
work; write, giving details of experience to P. O. 410, Am. 
Machinist. 


New Jersey 
AUTOMATIC SCREW MACHINE HANDS, experienced on 


Brown & Sharpe and Acme, wanted; only first class men. 
Apply Ediso Phonograph Works, Lakeside Ave. West 
Orange, N. J. 


MECHANICAL DRAFTSMAN, first class, on pumps, con- 
densers, etc.; technical graduate preferred; location near New 
York. Apply by letter stating details of experience and sal- 
ary desired to P. O. 418, Am. Machinist. 

MACHINISTS—A few high-grade machinists and _ tool 
makers familiar with jig. fixture and gage work, by a concern 
building special machinery; state age, where previously em- 
ployed and wages. P. O. 46, Am. achinist. 


New York 


MACHINE DRAFTSMAN experienced. P. O. 354, Am. Mach, 

MACHINIST on light work in a small shop in Brooklyn, 
N. Y. P. O. 395, Am. Machinist. 

TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Salage Arms 
Co., Utica, ‘ 

MACHINISTS wanted for newly equipped machine shop of 
established concern; give age, experience and wages expected. 
P. O. 432, Am. Machinist. 

TOOL DESIGNERS capable of designing punches, dies and 
attachments for automatic feeding of parts on punch presses. 
Write, stating experience, nationality, age and salary ex- 
pected. E. D., 90 Eighth Ave., New York. 

ASSISTANT SUPERINTENDENT, young man, technical 
and practical experience on small interchangeable parts; fac- 
tory, New York City; give full details in first letter as to age, 
experience, salary. P. O. 414, Am. Machinist. 

MACHINISTS—Two or three bright energetic, between 
the ages of 25 and 35, capable of accurate high grade work 
on small and medium special machinery; opportunity to work 
in on die work; state full particulars. P. O. 350 A, Am. Mach. 

ASSISTANT SUPERINTENDENT—A thoroughly experi- 
enced mechanic competent to supervise both tool room and 
work shop of novelties manufacturing plant employing 150 
hands. Address, stating experience, age and salary expected, 
“Sheet Metal,” P. O. 421, Am. Machinist. 

PLANT MANUFACTURING MOTOR VEHICLES, located in 
New York City, requires the services of a young man who has 
had cuporstnee in purchasing department of other firms in 
automobile trade; applicants will state their experience in 
detail, salary expected and age. P. O. 401, Am. Machinist. 

A MANUFACTURERS’ AGENT who calls upon the ma- 
chine shops in New York and vicinity, one for Boston and vi- 
cinity, one for Chicago and vicinity, who are in position to 
take up an established line of small tools; an attractive 
yreqeetes is offered to the right men. Address P. O. X 

» Am. Machinist. 

WORKS MANAGER for a machinery manufacturing plant 
in England, employing six hundred men in the production of 
pumping get 4 of every type and size; must be experi- 
enced in all branches of modern machine shop and foundry 
epetien, and possess such engineering knowledge to success- 
ully meet local competition; salary, $5000 per year; position 
permanent. O. 420, Am. Machinist. 

MECHANICAL ENGINEER OR SALESMAN—Importers of 
machine tools desire services of experienced German-Ameri- 
can mechanical engineer or salesman to translate and pre- 
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pare proposals, call on customers, etc.; only men of executive 
ability need apply; state previous experience, salary and ref- 
erences otherwise not considered. Applications treated confi- 
dentially. P. O. 407, Am. Machinist. 


TOOL HARDENER—A man who knows the theory of the 
heat treatment of steel and is also himself an experienced 
operator on the furnaces; we have an uptodate hardening 
room with the best of appliances and require a high grade 
man to operate this department; permanent position to the 
right man. Applicants are requested to state fully their 
qualifications and nature of the work at which they are now 
employed. King Sewing Machine Co., Buffalo, N. Y. 


Ohio 


DRAFTSMAN AND DESIGNER, thoroughly competent, ex- 
perienced in the design of heavy machinery; state in first 
communication experience and salary expected. P. O. 411, 
Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Oklahoma 


MACHINIST, wanted to employ a thorough machinist on 
general repair shop work, who wants to work in a shop under 
Christian management, and who is a genuine Christian and 
lives the life in the shop; no other need answer; state wages 
wanted. P. O. 406, Am. Machinist. 


Pennsylvania 

AUTOMATIC SCREW MACHINE OPERATORS, hand screw 
machine operators, and electrical instrument makers. Apply 
at the Sener enenk. as -->eaeeee Westinghouse Electric & Mra. 
Co., East Pittsburgh, Penn. 

MECHANICAL ENGINEER wanted by a hydro-electric 
power company in Pennsylvania, a graduate mechanical en- 
ineer, thoroughly grounded in hydraulics, hydraulic tur- 
ines, dam construction, etc. 70, Am. Machinist. 


DRAFTSMAN, CHECKER, ay large corporation; careful, ac- 
curate man, for checking drawings and shop details, on sheet 
metal work; permanent pdsition and chance for advancement; 
state qualifications, experience, reference and salary de- 
sired. P. O. 428, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry aperene. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

INSTRUCTOR, practical machinist, as instructor in ma- 
chine shop laboratory in large college; must have had 
good experience in following lines and be enthusiastic advo- 
cate of same, viz.: motion and time study working exactly 
to instruction cards; standard tools ground on grinding ma- 
chine; modern tool room methods; arth’s slide rules; age 
under 30 years; must have served apprenticeship, use good 
English, habits and character of high standard; service to 
begin next summer; salary, $1200. Address with complete 
record and references. P. O. 411, Am. Machinist. 


Rhode Island 


TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
sitions at good wage rates. We have a large modern and 
uptodate tool room, equipped with new machine tools and 
facilities; finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 
Apply Taft-Peirce Mfg. Co.. Woonsocket, R. I. Factory lo- 
cated short distance from Providence and Boston. 


Wisconsin 

DRAFTSMEN—Experienced men for steam engine, gas en- 
gine, compressor and condenser work. Address Allis-Chalmers 
Co., Engine Dept., Milwaukee, Wis. 

TOOL ROOM FOREMAN, capable of handling 20 die mak- 
ers, for a concern manufacturing a large and varied line of 
stamped metal novelties. Applicants must show several 
years’ successful experience in this line. Address, giving full 
particulars and experience with references and salary ex- 
pected to Novelty Manufacturers, P. O. 376, Am. Machinist. 

MEN WANTED—Because of the rapid growth in our busi- 
ness we are constantly on the lookout for keen, able and 
practical men in the various departments of our works; for 
men above the average such positions offer splendid oppor- 
tunities; in addition to our assembling rooms we operate our 
own machine shops, drop-forge plant, foundries and body 
works and invite correspondence from men whose experience 
convinces them that their ability is above the ordinary; one- 
third of our present employees have been with the manage- 
ment of this company from eight to 26 years. Address factory 
manager, the Thomas B. Jeffery Co., Kenosha, Wis. 


POSITIONS WANTED 


Connecticut 


MECHANICAL DRAFTSMAN, five years’ 
sires change; Roeen with small compeng. systematizin 
charge of drafting preferred; excellent references, P. 
Am. Machinist. 

WORKS MANAGER; technical graduate, fifteen years’ 
manufacturing experience; has successfully carried entire 
managerial responsibility; executive ability; thoroughly able 
to develop factory organization in most modern methods of 
control of production; familiar with high grade interchange- 
able and precision work in quantity; highest credentials. Pw. 
415. Am. Mechinist. 


experience, de- 
and 
. 431, 
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Illinois 


SUPERINTENDENT—Factory mana 
with large successful firm; no job too big; 
P. W. 417, Am. Machinist. 


PURCHASING AGENT, ten years’ experience with large 


er wishes to connect 
can stop the leaks. 


steel companies and machinery manufacturers, would change; 
age 31; married; American, A-1 references. P. W. 323, Am. 
Machinist. 


CHIEF DRAFTSMAN, with 5 years’ shop and 5 years 
drawing room experience as designer, desires executive po- 
sition: age 28; at present employed; references. P. W. 378, 
Am. Machinist. 


Indiana 
CHIEF TOOL DESIGNER (33), desires similar or better 
position with growing concern; A-1 mechanic on automobile 
parts; good executive. P. W. 402, Am. Machinist. 


Massachusetts 
TOOL ENGINEER, 20 years’ experience, desires position 
as superintendent with firm making staple line; experienced 
in machine design, tool design, use of high speed tools, and 
heat treatment of steel; at present with automobile manu- 
facturer. P. W. 408, Am. Machinist. 


Michigan 


ASSISTANT SUPERINTENDENT or general foreman; 18 
years’ experience; capable of designing and improving equip- 
ment for increased production; gears, heavy and general ma- 
chinery. P. W. 379, Am. Machinist. 


YOUNG MAN, 26, single, strictly sober, best of character, 
desires opportunity with business end of manufacturing con- 
cern where experience as tool maker and general mechanic 
will prove of value; fair command of German and have taken 
business course; go anywhere and do anything if worth while: 
opportunity main object. P. W. 392, Am. Machinist. 


Minnesota 


ASSISTANT, American, married, tech- 


SUPERINTENDENT, 
good personality, clean rec- 


nically educated, 30, practical, 


ord, successful, employed. Accept position, chief drafts- 
man, designer, tool designer, gas engines, tractors, general 
machinery; go anywhere. P. W. 398, Am. Machinist. 


New Jersey 
FIRST CLASS MECHANIC on special machines and tools, 
wishes position. P. W. 399, Am. Machinist. 


TOOL MAKER, age 29, wishes position as foreman of ma- 
chine room or general manufacturing. P. W. 426, Am. Mach. 


TWENTY-FIVE YEARS with present company as foreman 
of tool makers and looking after entire manufacturing of 
machine tools, would like to make a change. P. W. 400, Am. 
Machinist. 


MECHANICAL DRAFTSMAN; small manufacturing town 
preferred; has had 12 years’ shop and office experience, 5 years 
of which as mill engineer; age 30 years, married; minimum 
salary $1500 per year; A-1 references. P. W. 391, Am. Mach. 


SUPERINTENDENT, 15 years’ experience in manufactur- 
ing of gas engines with the largest gas engine firm abroad 
and here; familiar with the most modern methods in manu- 
facturing; best references; minimum salary, $3500; will go 
anywhere. P. W. 386, Am. Machinist. 


MACHINE SHOP SUPERINTENDENT or general foreman 
wishes to make a change; 8 years in present position; thor- 
oughly familiar with the handling of heavy and medium ma- 
chine tools; successful manager of men, and a good mechanic; 
age 45, salary $3000. P. W. 412, Am. Machinist, 


MANAGER OR MECHANICAL SUPERINTENDENT desires 
position with established concern in need of a live man; prac- 
tical shop man and draftsman; thorough experience in inter- 
changeable manufacturing and cost finding; organizer and 
manager of men; valuable knowledge of efficient sales man- 


agement; now employed at good salary, but wishes to make 
a change. P. ‘W. 423, Am. Machinist. 
New York 


MACHINIST, first class, ten years’ experience, wants posi- 
tion. P. W. 427, Am. Machinist. d 

SUPERINTENDENT of large concern, good clean record, 
desires change. P. W. 366, Am. Machinist. 

DESIGNER on special machinery; fouteen years’ practical 
experience; out of town preferred; A-1 references. P. W. : 
” 


Am. Machinist. 

SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist. 

MECHANICAL DRAFTSMAN with wide experience in de- 


signing automobiles and automatic machinery, wants posi- 


tion. P. W. 384, Am. Machinist. 

FOREMAN, who can show efficient methods and econom- 
ical result in automobile work: strictly reliable, desires 
change. P. W. 424, Am. Machinist. 

DESIGNER of auto machinery, inventive and executive 
ability, technical graduate, 8 years’ shup and office experi- 
ence, desires change. P. W. 382, Am. Machinist. 


_ MECHANICAL DRAFTSMAN, 28, able designer, experience 
in automatic machine building: 11 years’ practical experience, 


able to take charge of shop. P. W. 403, Am. Machinist. 


MECHANICAL ENGINEER, Cornell graduate; thoroughly 
familiar with modern machine shop, pattern making, foun- 


dry and boiler shop practice; experienced designer; A-1 ref- 
erences; sdlary, $2000. P. W. 409, Am. Machinist. 

YOUNG: MAN, twenty-nine, desires position in sales work; 
a practical machinist, understands production and uptodate 


shop methods, and is experienced in general office work: at 
present employed in executive clerical position. 
Am. Machinist. 


PrP. W. 872, 
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SUPERINTENDENT, who has had several years’ experi- 
ence making time study of economical methods, both in ma- 


chine and foundry department of a ver 
company, desires a similar position elsewhere. P. 
Am. Machinist. 

MACHINIST (25), all-around, eight years’ experience, used 
to close work, with some experience in tool room, would 
greatly appreciate position which offers a chance to improve 
in tool and die making; moderate wages; location anywhere. 
P. W. 430, Am. Machinist. 

EXPERT DESIGNER on tools, jigs and fixtures, is open 
for position as tool designer, master mechanic or superintend- 
ent; 17 years’ experience on typesetting and printing ma- 
chinery, typewriter and watch tools; 12 years practical tool- 
maker. P. W. 405, Am. Machinist. 


FACTORY ENGINEER desires a position with industrial 
plant to take charge of operating, construction and mainte- 
nance, or a position where experience along these lines will 
be an asset; broad experience gained in some of the best fac- 
tories in the East; age 38, married. P. W. 429, Am. Mach. 


CAPABLE MAN, 30, married, now employed, desires 
change; 12 years’ experience on small interchangeable manu- 
facture, good executive, tool designer, inventive ability, fa- 
miliar with cost estimating, scientific management, piece 
work, bonus system and all uptodate methods, P. Ww. 425, 
Am. Machinist. 


large manufacturin 
Ww. 312 


Ohio 


HIGH GRADE TECHNICAL man desires change where 
advancement is attainable; ten years’ experience as super- 
intendent and manager; present salary, $3000; in present po- 
sition six years. P. W. 416, Am. Machinist. 

MANAGER OR GENERAL SUPERINTENDENT, by a man 
whose experience in the organization and supervision of 
manufacturing plants in various lines has been extensive and 
successful; thoroughly familiar with modern practice in suca 


departments as machine, foundry, smith, boiler, wood and 
kindred departments. P. W. 362, Am. Machinist. 
Pennsylvania 


DRAFTSMAN, mechanical, 9 years’ office, 3 years’ practical 
experience, technical graduate, desires position; country pre- 
ferred. P. W. 389, Am. Machinist. 


DESIGNER—Is there any machine tool builder who Is 
willing to pay $6000 per year for having his machines brought 
and kept not only up to date, but ahead of his competitors? 
T can do it and I do not care whether the une consists of 
lathes, planers, shapers, drills, boring mills or other standard 
machines. I can prove to him that I have the ability and the 
ingenuity and I will not only improve and simplify, which 
means cheapen, but my ideas will be practical and often pat- 
entable. P. W. 302, Am. Machinist. 


Rhode Island 


SUPERINTENDENT; all-around mechanic, good executive; 
25 years’ experience covering tool making, manufacturing in- 
terchangeable machinery, production expert, office work, esti- 
mating, planning and organizing; six years in present position; 
position as superintendent where results will be appreciated; 
Sate Seeeerenenes and salary in first letter. P. W. 404, Am. 
Machinist. 


LIVE ENGINEER, capable of selling special machinery 
by mail or in person, in English, Spanish or French, wants 
responsible position with larger firm or to take charge of 
branch office, anywhere; broad mechanical experience with 
consulting engineers; at present assistant to president of 
ea eer machinery firm; age 29, married. P. W. 397, Am. 
Machinist. 


Vermont 


HARDENER, used to drop hammer and trimming, dies 
cutters, reamers, taps, carbonizing, etc.; fifteen years’ experi- 
ence. P. W. 377, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, ete. Taylor-Shantz Co., 


Rochester, N. Y. 
Patents secured. 
Washington, D. C. 


Cc. L. Parker, patent attorney, 990 G St., 


Machines designed, drawings made. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Penn. 
Light and medium machinery or parts on contract. Send 


B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 

Drop hammer, 500 or 600 lb. board drop hammer; state 
make, age, weight and price. Kraeuter & Co., 585 18th Ave., 
Newark, N. J. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret_lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. 

A geared drawing press with stroke 5” to 12”, weight not 
less than 9000 pounds wanted. Address, giving press maker’s 
mg Ya i size number to Turner Manufacturing Co., Pater- 
son, N. 


A competent party desires to finance and manage a small 
manufacturing business, having a light weight uptodate spe- 
cial product that commands ready sale, must have good pros- 
pects for steady growth. M. 363, Am. Machinist. 


Incorporate your business under Arizona laws: cost small: 
no franchise tax; stockholders exempt from corporate debts; 
do business anywhere; laws and forms free. Southwestern 
Securities & Investment Co., Dept. 488H, Phcenix, Arizona. 


Machine tools and small tools—Alfred Herbert, Ltd., Coven- 
try, having an extensive organization and a large staff of 
salesmen especially engaged on machine tools and small 
tools in Great Britain, France, Germany, Italy, Switzerland. 
Belgium, India and Japan, are open to handle good agencies 
of all kinds and invite correspondence with manufacturers. 
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A Large Montana Mining Machine Shop 


By F. A. STANLEY 


SYNOPSIS—This plant includes a machine shop, foun- 
dry and other departments and builds and repairs mining 
apparatus with the aid of numerous special machines and 
fixtures designed and constructed on the premises. 

# 

The “Foundry Department” of the Anaconda Copper 
Mining Co., at Anaconda, Mont., is an extensive estab- 
lishment, comprising machine shops, pattern shop, iron 
and brass foundry, boiler and sheet-metal shop, black- 
smith shop and in fact all of the usual departments in- 
corporated in a large plant devoted to the building and 
repairing of various classes of machinery. This plant not 
only handles work for different mines and smelters of the 
Anaconda company, but also takes care of contract work 
for various outside establishments. 

Some idea of the extent of the different departments 
may be gathered from Figs. 1 to 4, which show respect- 
ively a portion of the machine shop, one end of the 
foundry, the blacksmith shop and the boiler and sheet- 
metal shop. In each of these departments in addition to 
the standard equipment there are many special tools and 
machines, of value in handling the work of the shops and 
of interest to visitors. 

OPERATIONS ON THE BORING MILL 

A number of operations in the machine shop are illus- 
trated in Figs. 5 to 13, inclusive. The first of these, Fig 
5, represents a method of machining a reel and brake 
wheel nearly 16 ft. in diameter on a Pond 12-ft. boring 





mill. At the rear of this mill, extensive rails have been 
fitted to allow the housings to be run back to increase the 
capacity of the mill, and an extension arm is mounted 
upon a cross-rail to carry one of the boring heads over the 
center line of the table. The same mill has been used for 
machining work as large as 21 ft. in diameter. 

In the case illustrated in Fig. 5, an auxiliary table of 
large diameter is mounted upon the regular table of the 
machine but is not visible in the engraving, owing to the 
flanged periphery of the work which extends down over 
the table edge. The straps for holding the casting in 
place are located as shown over various openings through 
the top of the work. 

How a series of six brake shoes are bored simultane- 
ously on the table of this mill is shown in Fig. 6. The six 
forgings are planed at the back to form a flat of definite 
width and a dovetail is also finished at the back to allow 
the shoes to be inserted in a seat of similar form in the 
apparatus where they are used. Two of these shoes when 
in service are mounted at opposite sides of a brake wheel, 
the diameter of the surface upon which they bear being 
about 48 in. 

The six sections in Fig. 6 are located upon the table, at 
equal distance from the center, by suitable testing appli- 
ances and are strapped down with their dovetail faces 
square with the platen so that when the boring operation 
is completed all of the shoes will be of equal thickness and 
their curved inner faces will be parallel in a vertical plane 
to the dovetail back. 





Fic. 1. MAcHINE SHOP OF THE ANACONDA CoprPpER MINING Co. 
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Fig. 2. 


It would, of course, be fully as easy, or even more so, to 
bore out the interior of the forgings first and then place 
them upon a suitable holding fixture, bottom side up and 
plane the back and dovetail surfaces. As a matter of fact 
this course of procedure is followed occasionally, but in 
the instance illustrated the planing operation was accom- 
plished at the outset as the boring mill was occupied at 


the time with other work. 


A Rouuer Too. ror THE BorinG MILL 


In connection with the boring-mill operations referred 
to the tools illustrated in Fig. 7 should be of interest. 
These consist of a roller for holding down the work and a 
peculiarly curved cutting tool for finishing the surface of 
the material. The job for which these tools were made 
was a set of circular steel plates about 10 ft. in diameter, 





INTERIOR OF FOUNDRY 


which had become badly warped in service and which it 
was desired to smooth up for future use by removing 
about + in. of metal from the face. The plates were 3¢ in. 
thick and certain openings in them provided means by 
which they might be driven with the rotation of the bor- 
ing-mill table. 

It was decided to press the work flat to the table im- 
mediately in front of the cutting tool by a roller, and the 
tool was designed as shown in Fig. 7. The roll itself is 
carried in a forked plunger which is pressed downward in 
its socket by a heavy compression spring. The square 
body of the tool, which fits the tool block of the boring 
mill, is planed out at one corner to receive the shank of 
the facing tool.and the latter is bent around at its lower 
end to clear the side of the roll and to bring the cutting 
point not over 1 in. from the-roll center. 





Fic. 3. BLACKSMITH SHOP 


Fie. 4. BoILER AND SHEET-METAL SHOP 
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Fie. 5. MACHINING A 16-FT. JOB ON A 12-FT. MILL 


In practice this tool was found to work very efficiently 
and, in spite of the deflection of the plate with its nu- 
merous warped sections, it is faced down to uniform 
thickness with little difficulty. 

Mine Car AX1Lrs 


MACHINING HoUSsINGS FOR 


The tools in Figs. 8, 9, and 10 are employed in ma- 
chining housings for axles for mine cars. One of these 
housings, with axles and wheels assembled, is illustrated 
in Fig. 11. It will be seen from this view that the axle 
is in halves, that the inner end of each section is grooved 
around the outside and that a brass key in the form 
of a fork is placed in this circumferential groove and 
takes a bearing sidewise upon a boss in the cored chamber 
at the center of the housing, to prevent the axle from slid- 
ing out of place. The outer end of the housing is turned 
to a given diameter and enters a chamber counterbored in 





Fic. 6. Bortnc Out THE INNER Faces or ForGep BRAKE SHOES 
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the inner face of the wheel hub to protect the bearing 
from dirt. . 

The first operation on the axle housing is to smooth off 
the hosses A to form a suitable surface for the axle key to 
bear against. This is accomplished with the hand machine 
in Fig. 8, which is a punching apparatus carrying a 
square tool sheared around the edges and serving as a 
broach to smooth the edges of the casting when forced 
down into the work by a hand lever. 

The method of holding the housing under this punch is 
simply to place it in a pair of V-supports, bottom side 
up, and pull down two cam levers which prevent the cast- 
ing from shifting endwise or turning in its seat. This 
smoothing-up operation prepares the housing for the next 
process, which is the boring of the holes to receive the 
axle, the turning of the outside of the neck at each end 
of the housing, the facing of the ends, and the rounding 
of the outer corners. 


MACHINING THE HovusING 


The fixture for the preceding operations on the hous- 
ing is shown in Fig. 9; it is an indexing device used in a 
vertical position upon the table of a carwheel boring ma- 
chine. The indexing feature permits the work to be 
turned half way over so that after one end is machined 
the other end may be brought to the top and into position 
under the tools. 

Here, again, the casting is placed in two V’s, which 
position it sidewise and hold it in place vertically. Its 
position endwise is established by means of a gaging de- 
vice attached to the clamp at B and fitting the pocket 
cored at the center of the housing. The plate C, to which 
the work is secured, is pivoted to the angle plate D and an 
index pin is carried in a seat at the back of the plate to 
enable the work to be swung either end up and locked in 
correct position so that the bearings bored from the two 
ends shall be in true alignment with one another. 

The boring tool shown at the left is in form very simi- 
lar to a rose reamer; its numerous cutting edges remove 
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Fig. 13. Curtine TUYERE 
Box LANDS 


Fie. 8. DeEvICE FOR 
SMOOTHING Orr Bosses 


the metal from the cored hole and produce an accurate 
bearing surface for the axle. This tool is carried in a 
head through which is fitted a single cutter for turning 
the outside of the housing neck, and the same head also 
carries a broad cutter which squares up the end of the 
work and rounds the corner. The housing is faced to 
definite length from each end by testing with a snap gage 
which rests on the clamp plate at the center of the fixture. 


Tue DRILLING Jie 


Referring again to Fig. 10, the construction of the jig 
for drilling the holes in the housing feet will be seen 
clearly. This jig has a lid in which the guide bushings 
are placed and which may be swung down and into con- 
tact with the base of the jig, and clamped by a nut on a 
swing bolt. 

The work to be drilled is placed bottom up upon the 
two sliding supports #, which have wedged surfaces on 
their lower edges and which, when slid to the left by. the 
rocker arms F and the lever G, force the castings tight 
against the under side of the jig lid. A short movement 
of the operating lever is sufficient to clamp the work 
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TooLs AND FIxTURES FOR MACHINING 
AxLE HousINnGs 


Fie. 9. 


tight and a similar movement in the opposite direction 
releases the piece and permits its removal from the jig 
when the lid is lifted. The work is located endwise in 
this jig by a gage or stop connected with the screw H and 
entering between the faced bosses in the cored chamber at 
the middle of the casting. 


Jia FoR MIneE Car WHEELS 


The jig in Fig. 12 is for drilling the hubs of a type of 
car wheel which is made with a blind end and in which 
a retaining pin is inserted to engage with a groove around 
the end of the axle and thus prevent the wheel from slip- 
ping off its bearing. The small! hole at the end of the hub, 
formed in making the casting, is filled with babhitt and 
the chamber in the wheel then serves as a tight reservoir 
in which lamb’s wool and machine oil are placed for lu- 
bricating purposes. 

The drill jig requires little explanation. 
before they are brought to this jig, are chucked out to 
144 in. in diameter and the bottom of the hole at 
the blind end of the hub is faced in the same operation, 
so that the end thrust of the wheel is taken by the end 
of the axle which bears against the seat in the hub. In 


The wheels, 
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the drill jig the work is slipped over a locating stud 
which positions it correctly under the guide bushing for 
the drilling of the retaining-pin hole. 

MACHINING TUYERE PIPE AND CAPs 


The halftone, Fig. 13, illustrates a lathe equipped for 
machining a cam surface on the end of a tuyere pipe and 
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Fie. 11. Houstnes wirH AXLES AND 
WHEELS 


for cutting a similar surface inside a cap which fits onto 
the pipe. This tuyere section js about 22 in. long by 6 
in. in diameter and as seen in Fig. 14 there are two 
helical cam surfaces A at the end of the pipe to lock the 
cap in position. The cap itself is shown in Fig. 15. 

The locking surfaces A may be considered as inter- 
rupted threads to allow the cap to be slipped on, and 
secured by giving it a quarter turn. To produce these 
external and internal helical locking ribs the lathe chuck, 
Fig. 13, is provided at the rear with two cam strips of 
the proper throw, and against these a hardened roll on 
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a bracket B is held in contact by a weighted cord at- 
tached to the right side of the lathe carriage. 

The compound rest is swung around to enable the tool 
to be adjusted readily and fed to the cut, and when the 
lathe is started, the carriage is automatically moved to 
and fro to operate on one of the helical surfaces and then 
jump back for the cut on the next one. A similar method 
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Fig. 14. Cam Con- Fig. 15. ConstTRUCTION 
STRUCTION OF CAP 


is followed in finishing the interior of the cap, Fig. 15. 
In this case a form of boring tool is required to enter 
the work and finish the surfaces behind the locking 
portions B, 


Fitting CrusHer RoLtts AND AXLES 


A good many ore-crushing rolls are made at this shop. 
These are placed on their shafts under heavy hydrauli 
pressure. Fig. 16 shows two such rolls ready for the in- 
sertion of the shaft. They are of cast iron and measure 
42 in. diameter by 24 in. across the face. The weight of 
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Fic. 17. A ScREEN-PUNCHING MACHINE 


each is $200 lb. A 314-in. keyway is cut through each eters. This enables the two parts to be pressed together 
roll. The bore is 12 in. in diameter for half the depth with only half the travel which would be required if the 
and 125 in. for thé remainder of the way. fit were one diameter for the whole length. The hydrau- 

Similarly the shaft is turned at the end to two diam- lic press for forcing the rolls onto the axle is shown in 





Fie, 18. Hypraviic Fuancine CLAMP 








AMERICAN 





February 13, 1913 


the background. It is customary with this size of roll 
and shaft to use a pressure of about 200 tons in the opera- 
tion, the allowance for the fit being 0.012 in. 


A Screen Punci 


The machine in Fig. 17 is part of the equipment of 
the sheet-metal department and was built at the Ana- 
conda shop for perforating ore-jig screens. With this 
machine from two to six holes are punched at each 
stroke, depending upon the size of hole, the width of 
plate, etc. 

The machine admits plates 42 in. wide, and of any 
length. The plate is placed on the open carriage A, 
which is fed through the machine by rack and pinion 
operated by the cross-shaft B, which is itself actuated 
by ratchet wheel and pawl and connecting-rod attached 
to an adjustable crankpin carried by the wheel C. The 
movement of the shaft B gives the desired advance of 
the stock for each successive stroke of the punch, and 
this spaces the holes correctly throughout the length of 
the sheet metal. The movement sidewise, which accom- 
plishes the lateral adjustment necessary after the work 
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is passed once through the machine and returned with 
the carriage to its original position, is derived from the 
crank handle D, the index plate #, the pinion F’, and the 
crossrack @. 

The distance which the carriage and work are moved 
sidewise before each passes under the punches is regu- 
lated by the movement of the index plate # under 
its locking plunger, and the amount of this movement 
is in accordance with the total width of the group of 
punches, so that each successive row of holes shall be 
spaced uniformly in reference to the series of holes al- 
ready punched. 


ANOTHER HOME-MADE MACHINE 


Another machine built at this plant and used in the 
same department is the hydraulic flanging clamp, Fig. 
18. This machine takes work 12 ft. wide between the 
jaws and is capable of bending cold, 4%-in. plate 12 ft. in 
width, at right angles. The hydraulic plungers are 10 

. in. in diameter, and the pressure obtainable under ordi- 
nary conditions is 95 tons, the maximum stroke of the 
clamp is about 18 in. 
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Charts for Elliptical and T-shaped: Gear Arms 


By JoHN 


SY NOPSIS—These charts were compiled for determin- 
ing the correct sections of gear arms of elliptical T and 
double T or cross shape. They are based on formulas 
proved by extensive use to give the required strength. 
33 
In the issue of the AMERICAN MACHINIsT dated April 
29, 1897, there appeared a useful article on the propor- 
tions of elliptical arms for gear wheels. The funda- 
mental formulas are given as 


(2F(N —iT7 


abe mee (1) 
for circular pitch, and 
FP (N —%) =? 
*-~—niD (2) 


for diametral pitch. 
In them 
Z = The section modulus of the arm at the nave. 
F = The face width of the teeth. 
C = The circular pitch of the teeth. 
D = The diametral pitch of the teeth. 
N = The number of teeth. 
A = The number of arms. 

These formulas are based on an equal distribution of 
the pitch-line load among the arms (which are assumed 
to act as cantilevers) and consider the safe load on the 
pitch line to be that given by the Lewis formula for the 
strength of gear teeth. 

If the arm section is an ellipse with the minor axis 
equal to F and the major to 27, the section modulus Z 

*3 
will be very nearly equal to wt 
Substituting this in the two equations above we get 





*Prepared for F. A. Halsey’s forthcoming “Machine De- 
a * Pocket Book.” Copyright by Hill Publishing Co., 
1913. 
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These formulas are stated by the author of the article, 
Henry Hess, to have given satisfactory results at the 
Niles Tool Works. Moreover, their rational form gives 
them the further advantage of being safe, probably, for a 
considerable range outside of the limits within which 
they were tried. 

The article in question was accompanied by  twu 
charts, one for small sized diametral pitch gears, and the 
other for larger gears using circular pitch. Acting upor 
a suggestion that the formulas were worth putting into 
a more modern dress, I have recharted them and present 
the results herewith. The range of values covered by the 
two charts of Mr. Hess is here included in a single one 
and, by doubly graduating the pitch line, it is possible 
to read it for either circular or diametral pitch. 

To use the chart Fig. 1 join the points representing the 
number of arms and the number of teeth and mark the in- 
tersection with the axis XY. Join the points represerting 
the pitch and face width and mark the intersection with 
the axis Y. Join the points thus found on X and IY, 
and the intersection with the middle scale gives the 
value called F in the formulas, or the minor axis of the 
elliptical section of the arms, 

Mr. Hess gives the usual values of 1 in 32 and 1 in 
16 as the taper for the thickness and width respectively 
(corresponding to 34 and %% in. per foot of length), but 
says that some departure may be allowed from this rule 
to suit the taste of the designer so long as the rim end 
dimensions are over half of those at the nave. Prof. C. 
H. Benjamin recommends as a result of his experiments 
on pulley arms that the rim ends be made half as strong 
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262 AMERICAN 
as the hub ends, which would make them somewhat 
larger than the minimum allowed by Mr. Hess. 

The formulas given are not supposed to take care of 
excessive shrinkage stresses, and if these are apprehended 
either from poor foundry work or from the presence of 
heavy masses of metal in the rim or hub it will be wise to 
‘materially increase the dimensions as found above. 

Mr. Hess also observes that where hollow arms are de- 
sired, and the inner ellipse has the same proportions as 
the outer, the values of D and d must satisfy the equa- 


tion 
M 2D ---------- " 








where F is the value obtained from equations (3) or 
(4), or from the chart, for the solid section. 

While engaged on this chart it occurred to me to try 
to see what could be done by applying formulas (1) and 
(2) to arms whose section is a cross or a T. Follow- 
ing the usual practice in this calculation I neglect the 
slight addition to the torsional strength of the wheel du2 
to the stiffening ribs, and figure only on the rectangular 
section whose long dimension W is parallel to the plane 
of the wheel. 

Taking the arm section at the nave, as before, and 
calling the width W and the thickness 7’, we have for 
the section modulus 

at 7 W 2 
6 
This substituted in equations (1) and (2) gives 
mys _ 0:12 C1F (N —% 
A 
and 
0.12 (NV — 7) =? 
A D? ¥ 

The results are shown in the chart Fig. 2, which is 
identical with the first except that there are two gradu- 
ated scales in the middle instead of one. 

To use it, join the points representing the number of 
arms and number of teeth and mark the ifitersection 
with the axis X. Join the points representing the pitch 
and faee width and mark the intersection with the axis 
Y. Join the points thus found on X and Y and mark 
the intersection with the axis Z. Any line passing 
through this point will cut the thickness and width scales 
at values which will satisfy our equation. 

Since both thickness and width are unknown one of 
them must be assumed. No hard and fast rules can be 
given which will satisfy all cases. Unwin suggests that 
if the arm has the same thickness as the rim and teeth 
(about half the circular pitch) conditions will be fa- 
vorable for minimizing shrinkage strains. Usually the 
arm will have the same thickness from end to end. 
Generally an arm width of from two to three times the 


TW? = 


MACHINIST 








_ Vol. 38, No. 7 





circular pitch will look and work well. A taper of %4 
in. to the foot in the width of the arm will answer for 
average conditions but may, of course, be varied, sub- 
ject to the restrictions mentioned for the elliptical arm. 
The same caution as for the elliptical arm should, of 
course, be observed regarding shrinkage stresses. Where 
they are likely to be large or uncertain a liberal in- 
crease in the arm dimensions is advisable. 


A: Dividing Head Problem 


By WILLIAM ZIMMERMAN 


An interesting problem recently occurring in my work 
and for which I should like an easy solution, is shown 
in the engraving. It is required to turn through an 
angle of 39 deg., 30 min. and 2 sec. on the dividing head, 
and the nature of the work requires this to be rather 
accurate. 

The 49-hole plate being the largest furnished, I found 





t 55 Teeth to circle 26 Pitch 
Moves 14 Teeth per Position 


A DIvVIDING-HEAD PROBLEM 


that 4 turns and 19 holes would bring me within 39 
sec. of the required angle, and 4 turns and 35 holes 
on a 90-hole circle would bring me practically right. As 
we had no 90-hole plate, I had to use the 49 circle. If 
anyone can suggest an easy method for finding. angles of 
this nature, I should be pleased to hear of it. 

% 

In a bulletin published by the United States Bureau of 
Labor, dealing with the care of tuberculous wage earners in 
germany, the following provision under the German com- 
pulsory invalidity insurance law is referred to: 

If an insured person is so ill that incapacity to earn a 
livelihood is to be apprehended as a consequence of the ill- 
ness, which would constitute a claim to a pension in accord- 
ance with the laws of the Empire, the insurance institu- 
tion is entitled to cause him to undergo a cure to the ex- 
tent it may think.desirable in order to avert this loss. The 
insurance institution can effect the cure by placing the sick 
person in a hospital or in an establishment for convalescents. 
If the sick person is married, if he has a household of his 
own, or if he is a member of the household of his people, 


his consent to this step is required. 

Since tuberculosis of the lungs is responsible for 15 per 
cent. of the disability annuities granted to males and for 9.5 
per cent. of those granted to females, extended provision has 
been made on the basis of the foregoing provision for the 
systematic treatment and care of tuberculous wage earners 
throughout the German Empire. 
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Wafer Safety Razor Blade Processes 


By Erxan VIALL 


SYNOPSIS—The manufacturing operations on wafer 
safety-razor blades of the single-edge type, from the 
tempered-steel strip to the packing case. How the edge 
is ground.. How they are cut to length and backed. 
Details of the lapping or setting machines and stripping 
and testing operations. 


cA 
ve 


There is considerable difference in the method of 
handling the wafer blades used for the modern safety 
razor of the “hoe” type, and those for the old-fashioned, 
long-handled blades of our grandfathers. The methods 
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steel of all hardening scale, oil or slight rust, and leaves 
it bright and clean for the subsequent operations. 


GRINDING THE EDGE 


One edge of the strip is ground to about a 5-deg. bevel 
on each side, the grinding extending about yy in. back 
from the edge. This is done by inserting the strip in 
the guides at A, Fig. 2, and then drawing it through 
by hand, the opposite end being inserted for the grinding 
of the other half of the edge. 

The grinding wheel revolves in the direction shown by 
the arrow and the work is flooded with water during the 
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Fie. 1. ScRATCH- BRUSHING THE Fie. 2. GRINDING THE 
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Fie. 4. Cuttine to LENGTH Fig. 5. END-GRINDING JIGS 


of making the latter are fairly familiar to those who 
have followed the articles in the technical papers in years 
past. It is now our privilege to describe in detail the 
manufacture of the single-edge wafer blades, made by 
the United Safety Razor Co., 483 Greenwich St., New 
York, N. Y. Thanks are especially due for the illustra- 
tions and information, to General Manager Jacobs and 
Superintendent Hausman. 

Starting with the strips of razor-tempered steel, 34 in. 
wide, 0.009 in. thick, and from four to six ft. in length, 
the first operation is to run them under a wire scratch 
brush charged with tripoli, as shown in Fig. 1. The 
strip being handled is slowly run in between the guides 
A, the wheel revolving in the direction shown by the 
arrow. Both sides of one end are scratch brushed to 
about the middle of the strip and then it is reversed and 
the other end brushed up. This thoroughly cleans the 


Fic. 6. CLINCHING ON THE Backs 


process. The guide is supported on a slide which may 
be set in or out by means of the capscrews B working in 
the slots C of the slide. The guide block itself is 
mounted on trunnions set into bearings on the slide at 
D. This guide block is swung in or out by means of the 
handwheel #, and this movement, together with the slide 
adjustment, makes it possible to keep the grinding angle 
between the wheel and work correct at all times. 


Tor “WrpIne” MACHINE 


Immediately back of the grinding operators are set the 
wiping machines, so that as soon as a grinder operator 
edges a strip, he can turn around and start it into a 
wiping machine. Each wiping machine, as shown in 
Fig. 3, is double, and takes care of the work from two 
grinders. 

The strip to be wiped is run in between the rolls A 
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and between the chalk-charged cloth wheels B, which 
both wipe the strip clean of all water, emery or oil, and 
feed it slowly along to the rolls C, which feed it out into a 
wooden trough. The feed rolls C not only carry the strip 
away from the wheels and into the trough, but they keep 
the last end of the strip from running out from between 
the wipers too quickly. 

Of the feed rolls, the lower one is the driver, being on 
the shaft with the pulley D, and the upper one is the 
tension roll being carried on a swinging bracket and ad- 
justed by the setserew #. The other side of the machine 
is made exactly the same as the one described. 

Curtinec To LENGTH 


The strips go from the wiper to a small punch press, 
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from thin sheet metal cut to length with the corners 
rounded, and then channeled, a back ready to be clinched 
onto the blade being shown at A, Fig. 6. In putting 
these backs onto the blades, a back is placed against the 
back stop B and the end stop C of the anvil block D. 
A blade is then slipped into place with the back in the 
channel and the press is tripped; the punch EF coming 
down and clinching the back onto the blade as shown. 
When doing this work the operator uses both hands, and 
very rapid work is done. 
LAPPING THE EDGEs 

The blades are now ready to be lapped or “set” on 
the cutting edges, which is done on machines designed 
by Supt. Hausman, one row of which is shown in Fig. 
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Fig. 8. ONE OF THE MACHINES FULL or BLADES 


Fig. 4, where they are cut to length. The strip is slipped 
in between the guides A, over the shear blade B and 
against the stop C. The press is then tripped and the 
blade D shears the end of the strip off, and it drops down 
through the hole in the bolster, into a box below. The 
piece # is used as a sort of stripper, to prevent the pos- 
sibility of the sheared end being carried upward. 

After being sheared off, the razor blades are placed 
about i00 at a time in the small jigs, shown in Fig. 5, 
and after the ends are lined up approximately, they are 
clamped in, and ground even on a disk grinder. 

The stiffening backs placed on the blades, are made 
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7. These machines will lap 12 blades on one side, at 
once, in 3 min., or finish-lap both sides of 12 blades in 
6 minutes. 

A closer view of one of the machines with a set of 
blades in place is given in Fig. 8. From this engraving 
it will be seen that the blade holders are pivoted on 
the holding pins or bars, as shown at A, so that the 
edges of the blades will rest properly on the revolving 
lap B, 

Another view of one of these machines, with the 
blades removed, is shown in Fig. 9. In this view, the 
lap is shown to better advantage. This cast-iron disk 
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is driven by a belt from below, as can be seen by reference 
to the previous engravings. The centerpiece A is sta- 
tionary, being held by the arm B from above. Diagonal 
slots like C, in the flange of this centerpiece, serve to 
guide the small bars to which are fastened the blade 
holders. These bars are free to slide in the slots, being 
held in by the flat springs D. 

Small pins like F, fit into the eccentric slot /’, on the 
inner edge of the lap, when the blade holders are turned 
over into lapping position, so that as the lap revolves, 
these bars and holders are given a reciprocating move- 
ment across the face of the lap. 

In loading one of these machines the lap is_ not 
stopped, but the holders are turned up as shown, being 
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pound designed to give a keen, smooth edge, and it runs 
against the edges, which prevents the making of a wire 
edge. A small flange on the inner edge of the lap pre- 
vents the compound from working over into the eccen- 
tric groove. 


STROPPING 


The blades are washed in gasoline after being lapped, 
to remove all oil and abrasive, and then they go to the 
stropping machines, one of which is clearly shown in 
Fig. 10. The blades are placed edge up in the chan- 
nel guide A, and pushed in between the eccentric 
stropping rolls B. These rolls are covered with the best 
grade of Russia leather and as the blades pass between 
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Fie. 12. EbpGE-INSPECTION Fie. 13. 


supported by short strips of steel Jike G, screwed to the 
center disk. The blades are then slipped into the hold- 
ers with the backs in the channels H and the blades 
under the retaining springs J. As a holder is loaded 
it is turned over, so that the pin F engages the eccentric 
slot F, and the edge of the blade is in contact with the 
lap surface at an angle of about 15 deg. 

The backs of the reciprocating bars are slightly flat- 
tened so that the springs D have a tendency to keep the 
edge of the blades closely in contact with the lap, and 
the pivot joints, previously referred to, take care of any 
inaccuracies or angles that may occur in the makeup of 
the holder. As soon as one edge has been lapped, the 
holder is turned up, the blade turned end for end, the 
blade again placed in contact with the lap and the other 
side finished. 

The lap itself is charged with a special lapping com- 


SOME OF THE FINISHED PRODUCTS 


them, they are given the equivalent of about 180 strokes 
on an ordinary strop. A girl will feed on an average, 
about 2000 blades per hour through one of these ma- 
chines. 

It will be noticed that the eccentric rolls are so set 
that only one is in contact with the blade at a time. 
This gives the spring of the blade a chance to press the 
edge against the roll and also prevents the blade being 
drawn up between the rolls, which would be the case if 
both stropping surfaces worked together. 


TESTING THE BLADES 


When testing a lot of blades, 40 or 50 of them are 
placed edge up on a surface plate, as shown in Fig. 11; 
then they are rocked back and forth slightly, the operator 
watching the light on the edges. Dull or defective places 
show up as black spots, and these blades are drawn out. 
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This is almost identical with the method used in steel 
ball factories for detecting off-size or defective balls. 
Blades are also taken at random from each lot and tested 
on strands of Chinese hair. With a good blade, an oper- 
ator will shave the hair up into little branches like a 
small tree, without cutting it in two. 

Another method of testing is to lay the blade in the 
special holder shown in Fig. 12, and then scrutinize the 
edge through the microscope A. The blade may be slid 
along the holder and every part of the edge examined 
with the minutest care. 

After being inspected, the blades are inserted in in- 
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dividual enyelopes, and made up in packages of six or 
twelve each. The method of protecting the keen edges 
of the blades while being packed, is illustrated in Fig. 
13. A piece of bent cardboard A is placed on the blade 
against the back and then both are inserted in the 
envelope as shown at B. The cardboard projects over 
the sharp edge far enough to thoroughly protect it. 

One of the aluminum packing cases in which the en- 
velopes are placed is shown at C, and the cover at D. 
Three of the complete United Safety Razors are shown 
at EF, F and G, and illustrate the convenient form in 
which they are made. 
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Heat Treatment of Steels —Case Carbonizing—II* 


By Marcus T. LorHrop 


SYNOPSIS—The effect of the composition of the steel 
being treated on the depth of the carbonization. The ef- 
ficiency and thermal conductivity of various case-car- 
bonizing materials. 
. a4 

In a previous article, page 131i, the first three experi- 
ments on case carbonizing were discussed and the results 
recorded. The following are other experiments on the 
same subject. 
ErFrect OF STEEL COMPOSITION ON THE 
DEPTH OF CARBONIZATION 


EXPERIMENT 4. 
RATE AND 

The object of this experiment was to determine by 
chemical analysis the depth of carbonizing effect and car-, 
bon content of several zones of case-carbonizing effect, as 
affected by the composition of the steel being case carbon- 
ized. 

Test bars, 8 in. long and 1% in. diameter, were pre- 
pared by machining on centers in a lathe and packed in 
case-carbonizing compound No. 1, care being taken to see 
that all bars were evenly spaced. The bars were case car- 
bonized at 1700 deg. F. for 7 hr. The pot was then re- 
inoved from the furnace and allowed to become cold, when 
it was unpacked and the bars removed and cleaned. The 
bars were set up in a lathe and cuts 0.005 in. deep taken. 
‘The sample thus obtained was analyzed by combustion 
and in duplicate for carbon. The information obtained 
irom this experiment indicates that: 

The higher the carbon content of the steel case car- 
bonized, the higher will be the maximum carbon content 
of case when case carbonizing is performed at a given 
temperature for a given time. 

The original carbon content does not affect the depth 
of case under the conditions of this experiment. 

The nickel and carbon steels behave similarly in re- 
gard to carbon maximum. 

Chrome-vanadium steel takes a higher carbon maxi- 
mum than nickel steel and carbon steel under the same 
case-carbonizing conditions. 


EFFICIENCY OF CASE-CARBONIZING 
MATERIALS 


EXPERIMENT 5. 


This experiment was undertaken to determine the com- 
mercial efficiency of case-carbonizing materials and to 
show the elements which affect their value commercially. 





aper presented before the American Society 
ngineers. 


*Abstract of 
of Mechanical 


Fourteen case-carbonizing materials were selected, rep- 
resenting the most prominent compounds used in this 
country. Fifty-pound samples were obtained in the open 
market from the several manufacturers, with prices, gen- 
eral description, etc. As soon as received average sam- 
ples of about one pint each were taken, put in stoppered 
bottles, and sent to the chemical laboratory for analysis 
and specific gravity determination. These compounds 
are designated as Nos. 1, 2, 3, etc., in Table 4. The bars 
used in making up the test pieces (Table 1) were selected 
by chemical analysis and were all of 0.20 per cent. car- 
bon. The test pieces were of three different types: 

Solid cylinders 6 in. long by 1.344 in. in diameter. 
These were cut to length and turned from 13¢-in. diame- 
ter, hot-rolled and annealed bars; set up on centers in the 
lathe and rough turned true and straight and close to fin- 
ish size; finished absolutely straight and to size by grind- 
ing on centers. This left the bars entirely bright and 
with an almost polished surface ready for carbonizing. 

Hollow cylinders 6 in. by 114 in. outside diameter by 
14-in. thick wall. These were also made from 13¢-in. 
diameter, hot-rolled and annealed bars, turned to size and 
bored; not ground. 

Solid rod ¥% in. in diameter by 6 in. long. Samples 
are cut to size from 1%-in. diameter (cold-drawn) bars 
and sand blasted, and all test pieces properly numbered 
for identification. The carbonizing pots used were new 
and of cast iron, rectangular in shape, inside dimensions 
iOx614 in. deep, with %4-in. thick wall. They were sup- 
ported on legs 34 in. off furnace floor and prevented from 
touching each other in the furnace by a boss 1% in. long 
cn each end (Fig. 1). 

Packing the pots was done as carefully and as nearly 
uniform in gach case as possible. Three test pieces, one 
of each type, were used in each pot and were spaced as 
indicated. A layer of carbonizer about 11% in. thick was 
pit in first and tamped down; then the lowest bar with 
more carbonizer, etc., tamping in snugly throughout, 
and so on until the pot was full. 

The cast-iron covers were luted on with clay, small 
“telltales” inserted in one end, and the pots put into 
the furnace. The original weight of the test pieces and 
carbonizing material used in each pot was obtained be- 
fore each run. 

The American Gas Furnace Co.’s gas-fired muffle fur- 
nace No. 4 was used in case carbonizing. It was found 
possible to run six pots at a heat, equally spaced in muffle, 
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not touching each other or the sides of the furnaces. Fur- 
nace working temperatures were obtained by regular Le 
Chatelier type thermo-couple, the hot end of which pro- 
jected down between the pots in the middle of the muffle. 

Each of the six pots used in a run contained a different 
kind of carbonizing agent. Three consecutive runs were 
made on each kind, the material from the preceding run 
being used in each case except, of course, the first run, 
which was on new raw material. New test pieces were 
used for each run of each kind of carbonizer. 

In conducting the carbonizing runs, the furnace work- 
ing conditions were maintained as nearly uniform in each 
as possible. Pots were arranged in the muffle in the after- 
noon ready for starting, and at 7 a.m. the furnace was 
lighted. The temperature was worked up at a fairly 
rapid rate and very close to 9 p.m. It had reached 
1750 deg. F. in all cases. This temperature was main- 
tained uniformly throughout the day and up to 6 p.m., 
when the furnace was shut off and the furnace and pots 
were allowed to cool slowly over night. Subsequent exam- 
inations included : 

Thorough examination of general appearance of the 
pots, carbonizing material and test pieces after unpack- 
ing; weights obtained to show loss of weight of car- 
bonizer, or gain. of weight of test pieces; loss of volume 
of carbonizer. The mixtures were carefully saved and 
used without further rejuvenation in packing the pots 
for the next run. Shrinkage in volume was taken care of 
by using sufficient sand to fill up the pots. This was 
done by placing the added sand in the bottom of the 
pot. 

Taking of cuts from solid cylinders for analysis. The 
bars, after carbonizing, were carefully cleaned of all dirt, 
etc., set up on centers and tested for straightness or 
straightened, if necessary, until they ran absolutely true 
on centers. Then 11 consecutive cuts of 0.005 in. each 
on radius were taken, the length of the bar and turnings 
being carefully kept separate and put in envelopes for 
subsequent determinations of carbon, phosphorus and 
sulphur. 


Carboniz- Weight of Aggocsinate Weight of Volume of Cost 
ing Ma- 1 Pt., pecific 1 Cu. Ft., 1 Ton, per 
terial No. Grains Gravity Lb. Cu.Ft. Cu.Ft. 
1 450 0.954 59.4 33.7 $1.84 
2 365 0.774 48.1 41.5 1.30 
3 438 0.930 57.5 34.5 1.50 
4 418 0.870 55.5 36.3 1.48 
5 436 0.925 57.5 34.8 1.58 
6 285 0.604 37.6 53.2 0.85 
7 259 0.550 34.2 58.5 1.02 
8 373 0.720 49.2 40.6 0.86 
y 248 0.526 32.7 61.1 1.64 
10 126 0. 267 16.6 120.4 
11 363 0.770 47.8 41.8 1.31 
12 448 0.950 59.1 33.8 
13 287 0.608 37.8 52.9 1.32 
14 298 0.630 39.3 50.9 1.77 
TABLE 5. PHYSICAL AND PRICE DATA ON CARBONIZING MA- 
TERIALS 
Carbon in Test Bars, Per Cent Relative C 
Depth of Yielded in Cost 
Carbon- 0.005 In Depth of 0.025 In. Satisfac- per 
izing Ma- tory Tests Price Cu.Ft. 
terial No. Ist 2d 3d Ist 2d 3d_—Sés per’ ~ Unit per per 
Volume Cu.Ft. Unit 
1 1.02 0.93 0.81 0.87 0.80 1.67 $1.84 $1.10 
2 1.00 0.91 0.83 0.91 0.76 1.67 1.30 0.78 
3 0.89 0.85 0.83 1.50 
4 0.96 0.93 0.85 0.88 0.81 1.69 1.48 0.87 
5 0.96 0.93 0.88 0.85 0.80 1.65 1.58 0.96 
6 0.65 0.38 0.72 0.85 
7 1.077 0.78 0.91 O.88 0.80 0.73 2.41 1.02 0.42 
S 1.01 0.93 0.94 0.85 O.88 0.93 2.56 0.86 0.34 
Q 1.21 1.05 1.05 0.95 0.90 0.90 2.90 1.64 0.56 
10 0.78 0.52 0.43 , nS 
11 0.72 0.63 0.57 ; 1.31 0.85 
12 0.81 0.78 0.59 
13 0.94 0.91 0.74 0.78 0.78 1.56 1.32 5.33 
14 1.19 1.20 1.17 1.06 1.13 1.18 3.32 1.77 


TABLE 6. PHYSICAL AND PRICE DATA ON CARBONIZING MA- 
TERIALS IN RELATION TO CARBON PENETRATION 
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Breaking of carbonized tube for general appearance 
and action of carbonizer in tubes, ete. 

Breaking of 1%4-in. round rod (some after heat treat- 
ment) for general appearance, depth of case, and mi- 
croscopic examination. 

In Table 5 are listed data concerning the 14 carbon- 
izing materials. In Table 6 are summarized physical 
end price data on the carbonizing materials in relation to 
the carbon penetration of the test bars. The results of 
the experiment on the efficiency of case-carbonizing ma- 
terials may be summarized as follows: 


The volume per ton of case-carbonizing materials 
varies. As these materials are used by volume, not by 


weight, this volume per ton must be considered in the 
economic purchase of this grade of material. 

All the compounds show shrinkage of volume and in 
most instances a loss of potency with continued service. 
This point is of greatest commercial interest since, if 
steel of variable carbon content is produced in the case- 
hardening process the manufacturer cannot hope for uni- 
form results. 

With the compounds on the market, any desired maxi- 
mum carbon content in the case can be obtained with a 
given temperature simply by varying the compounds used. 
used. 

When parts are produced which require grinding after 
treatment, a compound should be selected which gives a 
high maximum carbon content. 

When parts are produced which require resistance 
to shock after heat treatment, a compound should be 
selected which gives a carbon maximum sufficient for the 
hardness desired and not in excess of this amount, or 
brittleness will result. 

The ideal case-hardening compound, as indicated by 
the experiment, would possess the following characteris- 
tics: Large volume per ton; smal] shrinkage per run; 
high resistivity to change of shape or powdering; cleanli- 
ness and freedom from dust; uniform case-carbonizing 
power at all runs; capability of being used an innumer- 
«ble number of times. 

These specifications may seem impossible for any 
compound. There is now on the market, however, a ma- 
terial which can be used over and over again without 
loss of carbonizing power, by the addition of new mater- 
ial, which fulfills the conditions mentioned. 


EXPERIMENT 6. THe THERMAL CONDUCTIVITY OF 
CARBONIZING MATERIALS 


The object of this experiment was to determine the rel- 
ative rapidity with which different carbonizing materials 
would heat up. This factor is of great practical im- 
portance in determining the length of time required for 
the carbonizing operation, inasmuch as previous experi- 
ments have shown that, using a standard round carbon- 
izing pot, 9 in. in diameter and 15 in. high, and carbon- 
izing material No. 1, more than two-thirds of the total 
time needed to attain a depth of yy in. of case under 
regular carbonizing practice is required in heating up 
the pot and contents to the carbonizing temperature. It 
will readily be seen that a saving in time in bringing 
the contents of the pot up to heat will materially de- 
crease the cost of carbonizing operation. 

The materials used in conducting this experiment were 
case-carbonizing materials Nos. 1, 8, 11, 14, 15 and 16. 
The materials were obtained as samples from the various 
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manufacturers. ‘In carrying out the experiment the plan 
was to heat a lead bath to a constant temperature and 
to record the time for a thermo-couple in a special 
pot to come up to some definite temperature. The pot 
was packed with the different carbonizing mediums. 

The lead pot was 24 in. long, 15 in. wide, and 7 in. 
deep, and was filled with lead to a depth so that when 
the pot containing the carbonizer was immersed in it, 
the lead stood within ¥% in. of the top. The tempera- 
ture of the lead pot was recorded by a calibrated Le 
Chatelier thermo-couple. The lead pot was covered by a 
sheet of steel 14 in. thick, and containing holes to accom- 
modate the carbonizer pot and thermo-couple tube. The 
pot containing the carbonizer was made of 6-in. round 
pipe, 14-in. wall and 8% in. high. A plug 4 in. thick 
was welded in the bottom. 

Angle-iron handles were riveted to opposite sides, 
by means of which the pot was held down in the lead 
bath. The handles were so located that they held the 
pot immersed to a depth of 51% in. in the lead. The tem- 
perature of the inside of the pot was recorded by a 
calibrated Le Chatelier thermo-couple, so located that the 
hot junction was equidistant from the bottom and sides 
of the pot. Both thermo-couples were connected up to 
read on the H. H. Franklin Co.’s single-pivot galvanom- 
eter through a double-throw switch. The temperature 
of the cold junction of the couples was recorded. 

In packing the pot with the different carbonizing ma- 
terials, it was filled level full, after locating the thermo- 
couple properly, and then tamped in fairly tight. The 
pot was covered with a thin sheet-steel cover containing 
a hole for the thermo-couple tube, and this cover was 
luted on the clay. Records were taken of the time of 
putting the packed pot in the lead and every five min- 
utes thereafter of the pot and lead temperatures until the 
former reached 1200 deg. F. The recorded temperatures 
were corrected for cold-junction temperatures and the 
calibration correction and time-temperature curves were 
drawn for all the compounds used. 


CONCLUSIONS 


This experiment has served to place the different case- 
carbonizing materials in a definite order in regard to 
their rapidity of heating up to the case-carbonizing tem- 
peratures. The thermal conductivity of case-carboniz- 
ing materials must be carefully considered when low 
cost for this operation is essential and when large sec- 
tion pots are used. The lag is pots of large section is 
often sufficient to produce very un-uniform penetration 
and thus cause greatest warpage and physical variation. 


EXPERIMENT 7. EFFICIENCY OF COPPER PLATING IN 
PREVENTING CARBONIZATION 


The object of the experiment was to determine the effi- 
ciency of. different thicknesses of copper plate in pre- 
venting absorption of carbon, and to ascertain the con- 
ditions under which a plate could be obtained, effectually 
to prevent carbonization. 

The stock used in the test pieces was steel No. 3 (0.20 


per cent. carbon, basic, openhearth steel). The test 
pieces were 314 in. long by 0.450 in, in diameter. They 


were set up on centers in a lathe and turned to 0.460 in. 
They were then ground to 0.450 in. and micrometered 
carefully to 0.0001 in. All micrometer measurements 
were made by the same man. 
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The pieces were then copper plated, all conditions of 
the operation being kept constant except the actual time 
»f plating, which was carefully noted in each case. After 
plating the test pieces were micrometered and the thick- 
ness of the plate determined. The pieces were then car- 
bonized under standard conditions to give a depth of case 
vy in. Carbonizing furnace No. 2 was used and the 
material was case-carbonizing material No. 1, half new 
and half used. The pieces were then set up in a lathe and 
the copper plate removed with emery cloth, after which 
they were carefully micrometered again. 

Two cuts were taken on each test piece, each cut 
being 0.005 in. on the radius, reducing the diameter 0.01 
in. The turnings obtained were carefully taken and were 
very fine. Carbon determinations by direct combustion 
were made on each cut. Direct electric current for all 
plating operations was furnished by a four-pole, direct- 
current dynamo, belt driven by an alternating-current, 
constant-speed motor. The rated capacity of the dynamo 
was 360 amp. at 6 volts. 


Voltage across terminals... ae 
Temperature of bath 170 deg. F. 
Operation 
No. Contents of Bath Purpose 
1 Gasoline . To remove grease 
2 Sawdust... oat To dry 
3 Warm potassium-hydroxide solution.....To remove grease and dirt 
4 Warm water......... . ‘0 wash 
5 Warm sulphuric-acid solution... .. .To acid clean 
6 Warm water. .Tow 
7 Cold water...... . Additional wash 
8 Cold potassium-cyanide solution. Cleanser 
9 Cold water...... : et To wash 
10 Electric cleaner, warm sodium hydrox- Cleanser to give good plat- 
ide cast-iron anode..... bn bit ing surface 
11 Copper plating bath of copper sulphate 


and potassium-cyanide solution, 


warm........ Plating bath 


The copper cover to prevent the penetration entirely 
must have a thickness of 0.0005 in. Microscopic inspec- 
tion before and after case carbonizing of copper-plated 
pieces of steel showed that the copper coating was not 
continuous when the thickness was less than 0.0005 in. 


GENERAL CONCLUSIONS 


The information herein presented was obtained with 
the object of pointing out: The quantitative effect of 
the commercial irregularities which creep into case-car- 
bonized steel parts; the precautions which must be ob- 
served if uniformity is desired; and the physical charac- 
teristics in case-carbonizing materials which must be 
considered if low cost for this operation is to be obtained. 

The ideal case-carbonizing compound perhaps has not 
yet been produced ; however, compounds which are clean, 
mechanically strong, uniform in case-carbonizing power, 
and capable of unlimited re-use are being commercially 
employed in case-carbonizing operations. This is substan- 


tial progress. 
oh 
¢ oe 
The United States Bureau of Standards has defined the 


melting point of firebrick as being the lowest temperature 
at which a small piece of brick can be seen distinctly to 


flow. The following melting points of important materials 
in firebrick were determined: Kaolin, 1740 deg. C.; 
pure Al,O3, 2010 deg.; pure SiO, 1750 deg.; bauxite, 1820 
deg.; bauxite clay, 1795 deg.; chromite, 2180 deg. Silicon 


carbide begins to decompose at 2220 deg. after prolonged 
heating, but does not melt at much higher temperatures with 
short heating. Forty-one samples of fireclay brick were 
tested, the melting points of which were from 1555 to 1725 
deg. C.; eight samples of bauxite brick had melting points 
from 1565 to 1785 deg.; three of silica brick from 1700 to 
1705 deg.; one chrome brick gave 2050 deg. and one magnesia 
brick gave 2165 deg. 
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More Interesting White Shop Methods 


By Frep 
SYNOPSIS—Drilling fixtures and machines for cylin- 
der and crankshaft work. Jigs designed to secure ac- 
curacy with extreme lightness in handling. Roughing 
out sprocket gear teeth with a drill. Testing flywheels 
and shafts for both standing and running balance. The 
assembling and testing stands and other interesting de- 
tails. 


H. 


COLVIN 


There are a number of very interesting drilling op- 
erations in the White shop, all being done by the aid of 
very simple fixtures, which to prevail in every 
department. Fig. 1 shows the fixture for drilling the 
valve, end of the motor. Six 


seem 


upper, or six-cylinder 


bushings having a long bearing will be seen on the upper 


side of the fixture, and the way in which the cylinders 




















DRILLING VALVE CHAMBERS UNDER RADIAL 














Fie. 3. Jigs ror Rear Truck AXLeEs 


Fie, 2. Support ror Frame DriLiine 














Fic. 4. Dovste Jies ror Front AXLes 
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Fic. 5. A Lieut Fixture ror Dritting BRAKE BANDS 


are located by the dowel can be seen at A. ‘T'oe-clamps 
with slotted ends are used for holding the cylinders 
down to the fixture, the whole thing being very easily re- 
moved and allowing of rapid manipulation. 3 

An entirely different radial job is shown in Fig. 2, Fig. 6. Drittine WATER-JACKET HOLES 
where the frames are being drilled for body connections, 
the type or frame support, or horse, shown being very 
convenient for work of this kind. It allows the opera- 
tor to work up on the inside of the frame, close to the 
frame, close to the drill, and, being mounted on rollers, 
can easily be moved into any desired position. 

The method of drilling the truck axles is shown in 
Fig. 3, each end being held in a jig having four feet and 
being located endwise by the projecting arm A and the 
pins B, and sidewise by the adjusting screws C. The 
feet on the jig prevent the axle from turning during 
drilling and overcome the unsatisfactory method of at- 
tempting to work from the forged square section of 








two independent jigs, the two being connected by a 
rod having a turnbuckle in the center, so that they may 
be adjusted to the proper distance apart and locked in 
that position. With each of these drill jigs passed over 
the frame pad by means of the hook bolts A, it will 
readily be seen that the holes will be spaced as accurately 
as though the entire axle was held in a solid jig, while 
at the same time the jig is very light and can be easily 
handled and stored. 

Another drilling fixture for the brake band will be 
seen in Fig. 5. Here again the fixture is very light, the 
holes to be drilled being located with relation to the 
opening in the upper end of the brake band. Instead 
of surrounding the band with a fixture which would be 
heavy to handle, this is made very light, as in the case 
of the fixture for the front axle, and secures the desired 
accuracy coupled with easy handling and rapidity of 


such axles. 
Fig. 4 shows another form of drill jig for the front 
axles which has some interesting features. Here are 





operation. 

















Fie. 7. Drittine Or, Hotes in CRANKSHAFT Fia. 8. Currine Sprockets ror Truck Rear Axes 
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Fie. 9. MACHINING HousiInGs ror Moror Trucks 


For drilling the angular holes for the water-circula- 
tion connections on the corners of the cylinder castings, 
the swinging fixture shown in Fig. 6 is used under a 
vertical drilling machine. The location of the holes is 
accomplished by means of a light plate jig, the cylinder 
being swung to the desired angle by means of the plate 
shown. 

Still another drilling jig is shown in Fig. 7, this time 
for the crankshaft oil holes, in order to insure thorough 
lubrication at every bearing point. A little study of 
this fixture will show a number of interesting points, 
such as the method of locating the crankshaft endwise, 


Fig. 10. Tapprna Drive-sHarr HoLe 


the proper angle for the 


and of leading the drill at 
The whole fixture swings 


various holes in the shaft. 
on the angle plate, so as to give any angle desired. It 
will be noted that the drilling spindle has been extended 
for this work, so as to reach the lower parts of the 
fixture without the drilling-ma- 
chine head. 


undue movement of 


Cuttina LArGE Sprocket WHEELS For TRUCKS 


The White company makes a large number of trucks 
of various capacities, using the chain drive, as is common 


in this class of motor cars. The cutting of the large 


Fie. 11. ASSEMBLING REAR AXLE or MoToR 
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Fic. 12. ASSEMBLING R} 


sprocket wheels is somewhat unusual and interesting, as 
stocking 


} 


can be seen in 
teeth in the usual way with the roughing cutter, the stock 
and then finished with a milling 


Fig. 8. Instead of gashing or 
is removed by drilling, 
cutter, as can be seen underneath the sprocket wheels. 
The method of holding these gears in place is rather 
interesting, the blanks being backed up against a small 


R AXLE OF 











GRINDING IN THE VALVES 


TouriIna Car 


flange on the other end of the mandrel, four clamps be- 
ing provided on the front, as can be seen. The swinging 
carrying the setscrews, are permanently hinged 
and when not in use are thrown back toward the center 
by removing the stop pins B which hold them in the 
position that the setscrews can be used for 
holding the work in place. Slacking up on the setscrews 


( Ogs A. 


shown, SO 


14. SECTIONAL CYLINDER CASTINGS 
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Fig. 15. Tur ASSEMBLING DEPARTMENT, SHOWING How Partitions AR 


and removing the pins, allows the latch to be swung 


Work 


THI 


may be easily removed and replaced. 


back so that 


TRANSMISSION HowusiINnGs 


The machining of the transmission housings for the 


trucks is shown in Figs. 9 and 10, the first being truck 








Fie. 16. Testing PULL OF SELF-STARTER 








UsEp 


The truck 
lathe and 
The other 


ousing and the second for the touring car. 


housings are being machined on a gap turret 


the boring tools are worth a little study. 


operation shows the tapping of the end of the housing 
for the adjusting nut in an interesting fixture which 
insures the hole being tapped square with the cross 


opening for the axle and also at right angles to it in the 
This : 
a portable pan for catching 


also shows an interesting use of 


other direction. 
aluminum or other chips. 
The way in which large sprocket wheels are mounted 
is shown in Fig. 11, which also shows one of the large 
rear truck axles almost ready to be placed under a truck. 
Fig. 12 shows the same operation carried on for a tour- 
ing car, the transmission in this case being a part of the 
rear axle housings. ‘This illustration shows the type of 
fixture for holding during assembling, this being 
a cast-iron box supporting the housing at three points, 


used 


the whole mounted on a portable shop bench and tied to 
it by the hook shown at the side. This makes it easy to 
assemble by bringing the parts to a convenient height 


for the operator, and allowing every motion to be tested 


as the work proceeds, 
GRINDING IN THE VALVES 
Final grinding in of the valves is easily accomplished 
by running the completed motor. already mounted on a 
truck, to the 
Fig. 13. 


Chicago Pneumatic 


small valve-grinding machine shown in 
This is an air-operated machine. built by the 
Tool ('o.. 


arranged that it does not turn the valve a complete revo- 


Cleveland. Ohie, and is so 


lution, but assumes as far as can eonveniently be done, 
the same motion as the old hand valve grinding. By 
mounting this apparatus on the end of a light arm as 
shown, and carrying this on the vertical pipe, it gives 
a wide range of radial movement. 
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Fic. 17. WuHerRrE THE Motors Are TESTED 


An interesting feature of the assembling is the use 
of the sectional cylinders shown in Fig. 14, which can be 
quickly put in place on an engine base so as to show the 
relative movements of all pistons, measuring compres- 
This is particularly 
The form of as- 
sembling stand can best be seen from Fig. 15, which is in 


sion space or for any other purpose. 
convenient for demonstration purposes. 


the motor assembling room. 

This will also show the way in which this shop is 
divided into departments, entirely separate so far as 
work is and yet with free 
ventilation and heating. A corrugated-iron partition is 
put up for about 8 ft. and above that a wire netting, 
when complete separation is found desirable. It will 


concerned, not interfering 


each bench contains a small and 
nut and in addition to the 


that 
and 


noticed 
bolt 


also be 


convenient rack 


general lighting from overhead, each operator has an 
independent swinging lamp which can be fastened in 


position. Small trolley hoists are used on the overhead 
I-beams for handling the motors or their parts, which 
are too heavy to be conveniently lifted by hand. 

A corner in the self-starter department is shown in 
Fig. 16, where the starters are being tested as to their 
power to roll the engine over until the proper compression 
and ignition are obtained. This is an improvised Prony- 
brake arrangement, by which the handle A, fastened to 
the end of the armature shaft, bears on the block B on 
the platform of the small scale, showing that the power 





Fig. 18. BALANCING FLYWHEELS AND SHAFTS 











Fig. 19. BaLancine 4 Motor CRANKSHAFT 
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BALANCE OF FLYWHEEL 


Fic. 20. Testing RUNNING 


is weighed as soon as the current is turned into it. 

A section of the testing room is shown in Fig. 17, the 
piping for both water jacket, the exhaust and other pip- 
ing being plainly shown above and below. This testing 
room is in what was formerly an alley or drive between 
the ends of two buildings and which has been since 
roofed in to give the necessary room and at the same 
time have it completely separated from the manufactur- 


ing portion of the shop. 


BALANCING THE FLYWHEELS 


The flywheel of the White engine also serves as a 
fan, as will be seen from the shape of the spokes in Fig. 
18. After they have been put in standing balance by 
the placing of the necessary amount of clay on the right 
side, they go to the man shown drilling a flywheel, who 
removes the clay, weighs it and notes its location on the 
wheel. He then proceeds to drill out an equal weight of 
metal from the opposite side of the wheel, using the 
scale shown in the foreground. 

After a perfect standing balance has been obtained, 
the flywheels are ready to go to the balancing machine 
for running-balance tests, as will be seen Fig. 20. 
They are balanced by what we are coming to call the 
Norton method, already described in previous issues. 
It is interesting in this connection ,to note the growing 
appreciation of the necessity of proper balancing of high- 
speed revolving parts. Manufacturers of machines 
which involve rapidly rotating parts, even though these 
be of plain shafting, are coming to realize the necessity 
for obtaining running balance if the best results in the 
operation of the machines are to be obtained. 

It is not possible to depend on the apparently uniform 
distribution of metal an insurance of running 
balance, as a comparatively slight variation in the homo- 
geneous structure of the material will have its effect and 
destroy balance on high-speed work. 

Fig. 19 shows the machine balancing a crankshaft for 
a motor truck; it also shows the use of oil pipes on the 
outside of the crank sheets or web, for insuring a 
thorough lubrication in all of the bearings. 
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Report on Standard Sizes of Catalogs* 


The committee has made an extensive investigation of 
the various sizes of catalogs in common use, and has had 
correspondence with many paper manufacturers, print- 
ers, advertising agents and makers of filing boxes and 
cabinets, as well as with manufacturers of machinery and 
supplies. The general conclusions it has reached may be 
summarized as follows: 

(a) There is a universal opinion that catalog sizes 
should be standardized. It is not necessary to give any 
reason here for this opinion, as it is all on one side. 

(b) The standard of 6x9 in. has for so many years 
met with such wide acceptance, probably two-thirds of all 
the catalogs that are now made being either that size, 
trimmed as closely to exact size as possible, or within 4 
in. of it in one or both dimensions, that it may be con- 
sidered as too well established ever to be abolished. 

(c) The 6x9 size is too smal! for many purposes, and 
it is necessary to have for some purposes a size which is 
about 8x10% in. or 84x11 in. 

(d) Large manufacturing concerns have spent a great 
deal of money in having cuts and electrotypes made for 
these two large sizes, some using one size and some the 
other, so that it is not to be expected that either size can 
be abolished. There is no serious objection to having 
both sizes remain as acceptable standards. Both of them 
are in use as standard sizes of letter paper, and both may 
be conveniently filed in the same filing case. 

(e) The 9x12-in. size has been adopted by a few for 
very large catalogs. While it is generally acceptable for 
technical and trade journals, it is rather too large for a 
catalog, unless it is to be a large cloth-bound book, to be 
placed on a shelf and not filed in a cabinet. It should, 
therefore, not be recommended as a standard for common 
use. 

Index card, standard, 3x5 in. 
4x6 and 5x8 in. Folders, small 6x3%@ in., large, 8x31% 
in. Catalog, standard size, 6x9 in. Bulletins and large 
catalogs, standard, 8x10% and 814x11 in. Bulletins and 
large catalogs smaller than standard, 8x10. 

In addition to the recommendation as to sizes the com- 


Index card, larger sizes, 


mittee would also recommend the following: 

(a) For paper-covered catalogs intended to be perma- 
nently filed, the edges, including the cover, should be 
trimmed to exact No faney deckle-edge or dark- 
tinted paper should be used. 

(b) Overlapping edges of the 
when the catalog is bound in covers stiff enough to sup- 


81Ze. 


cover are permitted 
port its weight in boards or heavy card paper. 

(c) The title should always be printed on the exposed 
back of the catalog, even in very thin stitched books, for 
the purposes of identification. 

(d) Every catalog should have a date on its title page. 

(e) A standard-size index card 3x5 in. should be in- 
closed in each catalog, with the title of the book and a 
brief statement of the character of its contents. 

Catalogs, extra large, and technical press 9x12 in.; 
transactions of societies, pamphlets, etc., 6x9 in. 

The inside measurements for these should be for 6x9- 
in. catalogs, pamphlets and 9x12-in. papers folded once, 
614x934 in. Paper boxes and drawers for larger sizes, 
9144x1214 in. Vertical files for large sizes, 10x121% in. 





*Preliminary report of special committee of the American 
Society of Mechanical Engineers. 
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Factors of Management Other Than Labor’ 


By F. A. WaALpront 


SYNOPSIS—The emphasis laid upon labor and its prob- 
lems in modern management has obscured the importance 
of others. Quality of output, effective purchasing, de- 
sign of product, inspection of materials, maintenance of 
plant, and upkeep of stores, are among the others. <A 
diagrem showing the relation of volume of business and 
profit is given. 
3 

The immense amount of literature that has been 
published in the last few years on scientific management 
has dealt largely, if not almost entirely, with the labor 
problem, discussing and analyzing various methods of re- 
warding labor to obtain increased output. The other ele- 
ments which incline toward the maintenance of factory 
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of this be worth if business could not be obtained, if 
operating expenses could not be met, or if there were no 
demand or use for the output ? 

An effort has been made in the management of indus- 
tries, to divorce the financial and sales organizations from 
the factory or shop management. This has been done in 
such an arbitrary manner that the two act independently, 
disregarding the interests of the company of which each 
is a part. ; 

The business of the sales organization is to obtain orders 
for the factory. The incorporation of enough specific 
information to complete these orders is ignored by the of- 
tice, this detail being left to the factory. This frequently 
operates to curtail the production. Orders before being 
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DIAGRAM SHOWING RELATION OF 


cutput have been, to a large extent, ignored. : 

Scientific management can be likened to the functions 
of the human body, in which each organ carries its por- 
tion of the load, does its share of the work at the proper 
time, and distributes energy in proper proportions to 
ail parts of the human frame. 

Of what avail would time study and high-speed ma- 
chines be if the proper machines were lacking? How ef- 
ficient would micro-photographic work be if the storeroom 
did not have a supply of finished parts on hand to as- 
semble the machines? Of what avail would the most 
elaborate system of time study be if it cost more to nanu- 
lacture than the goods would sell for? What would any 


*Abridged discussion of a report on industrial manage- 
ment read before the American Society of Mechanical Engi- 
neers 

fIndustrial engineer, New York, N. Y. 


VoLUME OF BUSINESS AND PROFIT 


turned into the factory should be-complete and specific 
us to what is required. 

Several instances come to mind where an output of 
from $50,000 to $100,000 was delayed, awaiting detailed 
information on minor items. Two men, at a salary of 
$1500 per year each, could have rounded up this informa- 
tion in ample time to permit the prompt shipment of 
these orders. 

OUTPUT 

In the excitement of the moment, the quality of the 
output should not be overlooked. If the acknowledged 
supremacy of the American manufacturer is to be main- 
tained, it behooves us to guard jealously that which has 
laced us in the lead. The quality of work should be 
watched closely and improved at every point, as the Eu- 





February 13, 1913 AMERICAN 
ropean manufacturer is slowly progressing, and, in some 
instances, has already passed us. 

Quality cannot be maintained by the mere placing of 
tools, instructions and drawings in the hands of the work- 
man. The workman must be trained. It takes time 
and money to train him, and unless his training embodies 
the elements of thoroughness, he becomes a half-rate, slip- 
shod man, looking for pay day and taking little if any 
interest in his work. 

The instruction of every green workman means a sacri- 
fice in profits, quality and volume of output. Ideal fac- 
tory conditions therefore rest almost entirely on the one 
basic principle, constant volume of output. It is not al- 
ways possible to maintain this, owing to conditions that 
frequently arise, such as the matter of orders, capital, and 
the proper supply of materials and help. Manufacturers 
should, as these weak spots develop, try to build them up 
in such a way as to make the conditions operating for a 
constant volume of output, as nearly perfect as possible. 

It is far better to work at a steady, even gait for a year 
than to intensify the production to a point where all the 
work is done in six months, resulting in an idle factory 
for the remaining half vear. Further, the quality of in- 
tensification of output often depends on matters extra- 
neous to the labor problem and factory management. The 
business and factory ends of an enterprise should be so 
attuned as to produce harmony of operation. This makes 
for maximum economic conditions and profit. 

The extent to which time study should be carried de- 
pends entirely on these conditions, and the expense in- 
curred by ultra-refinement could better be invested, often- 
times, in raw materials or finished stock of proper qual- 
ity. It is the province of the industrial and efficiency en- 
gineer to help guide the manufacturer as to how far he 
should go in a question of this kind. 

A factory with an undersold output is no place for 
a’ premium or bonus system. Accurate and simple ac- 
counting and routing are necessary here. With an over- 
sold output, a premium, bonus or piece-rate system, based 
on accurate time study, combined with accurate and sim- 
ple accounting and routing, are necessary to produce 
maximum efficiency in the shop end, combined with a pur- 
chasing, inspection and stock department that can keep 
vace with a well developed shop organization. 


PURCHASING 


The most effective codperation between the factory and 
purchasing departments is as essential as time study or 
production-engineering work. Of what avail is time study 
and intensified production if the purchasing agent buys 
materials at the lowest price, but which do not meet the 
requirements of the product in quality? 

The result is obvious, the work is thrown away before 
it is assembled, or if sent out in the finished product, it 
The 
answer is to buy to specifications and see that you get the 
material before it is needed and that the specifications are 


will react on business in time to a fatal degree. 


conformed to. 
Serious delays and expenses are oftentimes caused by 


improper specifications for simple materials and supplies. 
The lack of this information on requisitions made by sup- 
erintendents, foremen and clerks on the purchasing de- 
partment is a current trouble in many factories. 

This can be obviated by a symbol or number system 
which ties all materials used in the factory to a standard 
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specification, which is definite and complete in its word- 
ing. Requisitions for the purchasing agent, reading as 
follows, should be avoided: “Same as last order.” “Seven- 
teen Yg-in. screws.” “T'wenty feet of lumber.” “Fifty gal- 
lons of oil.” “One hundred pounds of steel.” 

These are samples of requisitions which should 
They are mere indications that the 
What is wanted, however, is 
This 


be 
studiously avoided. 
individual wants something. 
left to the purchasing department to find out. 
requires time and money, and often causes serious delay. 

Low prices paid for materials are not necessarily ex- 
vonents of a purchasing agent’s efficiency. The man who 
can discriminate and buy the right thing at a fair price 
is the kind of man this period of com- 
petition and exacting requirements. 


who lasts in 


ENGINEERING 


A product improperly designed, but well made, cannot 
maintain its place in the market, and, conversely, a prod- 
uct properly designed but improperly made, cannot be 
sold. To design properly and see that it is properly made, 


is the measure of efficiency of the engineering depart- 
ment. 

Proper strength, lines, proportions, tolerances, Inspec- 
tion, Instructions, manufaeturing specifications, tool de- 
sign and manufacture, should be done in this depart- 


ment, and done thoroughly. Time study and bonus sys- 
tem are thrown if done on work that be 
used, or hurts trade. Further, responsibility is more read- 
ilv fixed if this the full meaning 
of the word “complete.” 

This division in the modern organization of high effi- 


away cannot 


Is done in sense and 


ciency is really the most important of all, as it is the 
source from which all specifications are issued, designs 
made and the quality of work determined, 


INSPEC rLON 


To assure the assignment of proper materials to work- 
men is the first and most important duty, followed by 
proper tools, and such Inspection of the condition of ma- 
chines, jigs and fixtures, as will assure the performance 
of acceptable work. These functions are just as neces- 
sary to efficient work as time study or bonus system. 
Without them, the intensified production would be lack- 
ing, owing to the fact that conditions for perfecting the 
work would not be constant and the failure to perfect 
much work would be bevond the workman’s control. 

This division, having brought these requirements to the 
proper standard of efficiency, now has control of the qual- 
itv of the work as specified by the engineering division, 
and is in a position to insist on its quality being main- 
tained. 

MAINTENANCI 


There are some 50 or more reasons why a workman 
cannot do a full day’s work, all of which are bevond his 
control, and fully and properly up to the management. 
An engineer cannot make his running time if his locomo- 
tive lacks proper grates or steam capacity or is in bad 
Neither can a make his time unless 
light, heat, machines, fix- 


repair. workman 


he has proper power, tools, 
tures, etc. 

One of the most common troubles is the condition of 
Tavlor and covered 


His system with 


belts, long ago recognized by F. W. 
in his paper on “Shop Management.” 
the belt, bench and scales, in a factory using many belts, 
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is the best obtainable, and shows direct results in volume 
of output and saving in belt bills. 

Countershafts, main shafts, jack shafts, motors and 
machine repairs, should receive a systematic supervision 
to insure constant and efficient operation. True, time 
study develops these requirements, but they should be at- 
tended to first, or else time study will in a way be wasted 
unless the conditions of operation are reasonably constant. 

ACCOUNTING 

To have reasonably accurate costs is not only desir- 
able but necessary, not only as a means of efficiency, but 
to eliminate unprofitable articles of manufacture and pro- 
duce the more profitable ones. This system requires meth- 
ods of factory accounting which interlock with the rout- 
ing, time-keeping and stores systems, and which further 


m=? 


require a close codperation between the stores, inspection * 


and the producing management. 

Proper distribution of overhead charges, accurate time 
study and charges, accurate material charges, controlled 
from a central point in which all is charged against its 
proper account by the same mental interpretation, is the 
only accurate way of accounting, combined with a simple 


symbol method, which places the burdens where they be- 
long at the time the expense is incurred. 
STORES 

Unless raw and worked materials are properly ac- 
counted for, it is impossible to tell “where you are at,” 
so that the truthful conduct of a stockroom is another 
important and necessary function aside from the work- 
man. Stores records should be complete and give enough 
information to gage efficiency without being so compli- 
cated and cumbersome as to require more time to tell 
the story than an inventory. 

Maximums and minimums should be so proportioned 
as to allow a minimum amount of capital being tied up 
in fixtures, stock, raw materials and work in process, as 
A grave yard in 


well as all materials spoiled or defective. 
good object les- 


a store in plain sight of all is a mighty 
son to the management and workmen. 


EXPLANATION OF DIAGRAM 

Variations in expense and cost of labor and materials 
are practically negligible, but each factory or unit of out- 
put should have a separate diagram based on actual con- 
ditions of costs of flat labor, materials, overhead and 
profit. 

The line BC shows the point cost. The line BD shows 
the point profit. The different percentages of profit are 
shown by the lines L. 

To use the diagram, assume, first, that the pxoduct is 
Then select the line EZ to cor- 


sold at a certain price. 
Following 


respond to the profit for these price points. 
this line to the left, until it intersects the curve, will give 
the point where the year’s business will break even. 

To illustrate, with 50 per cent. profit, it will be nec- 
essary to do a business of 2.5 per vear in order to break 
even. On an annual business of 5, the profit would be 
3. With an annual business of 10, the profit would be 9. 
Then the dollars and cents profits would be those made 
on 5 multiplied by 9 and divided by 3. 

The lines 7 are drawn from the point of no profit to 
the point of maximum profit on the basis of 10 for the 
year’s business, or double the average business. For any 
given volume of business on the line BB, the point of 
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profit may be obtained by consulting the intersection of 
the lines J with the line H, and read out to a scale 
on the line BD. 

By a study of this diagram, it will be seen that the cost 
of materials and the overhead expenses are so great in pro- 
portion to the labor performed that more emphasis should 
be placed on the managerial end of the factory. 

The broad or commercial interpretation of efficiency 
engineering and scientific management, is profitable man- 
agement, in which the final measure of success is the re- 
iurn on the investment. As this return is dependent on 
other than labor elements, it would seem but fair that 
we carefully and earnestly consider the fact that no man 
can do efficient work at a machine unless the conditions 
are made right for the performance of such work, and 
that each function of the industrial organization requires 
as close attention as that which refers directly to the re- 
ward of labor. 


cad 
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Speed of Shaper Countershaft 
By H. J. Bapar 


Given the cutting speed required and the sizes of pul- 
leys on the countershaft and machine, it is easy to figure 
the correct speed of countershaft for almost any machine 
tool. The figuring for shapers, however, seems to give 
trouble to some people, judging by the number that are 
incorrectly speeded. A friend at one time called at- 
tention to the problem by declaring that he did not know 
what to do with the return stroke, and I replied: “Fig- 
vre only on the cutting stroke, and ignore the return.” 
This hint made the problem very simple. 

Taking an actual example: It was decided to speed a 
15-in. shaper 30 ft. per min. on the maximum cutting 
stroke. The machine was set to 15-in. stroke and the 
number of revolutions of the machine belt pulley re- 
quired to complete one cutting stroke were counted. This 
was found to be 414 revolutions. Fifteen. inches is 34 
of 30 ft., and as that is the distance we wanted the tool 
to travel on the cutting stroke in one minute, it is obvious 
that one cutting stroke of 15 in. should be completed in 
$z = 24% sec. In other words, the belt pulley on the ma- 
chine should revolve 414 times in 214 seeonds. 

Ignoring the return stroke completely and multiplying 
the revolution and seconds by 24, we got 2 x 24 = 
102 r.p.m. as the required speed of the machine belt pul- 
ley. This pulley was 12 in. in diameter and its mating 
pulley on the countershaft 5 in. in diameter. Therefore, 
the countershaft speed required was 12 XK 192 = 1324 
= 224% r.p.m. 

The required countershaft speed is conveniently ex- 
pressed by the formula: 

‘ a VRD 
Ld 
Where 
S = Countershaft speed in revolutions per minute ; 
V = Revolutions of machine belt pulley required to 
complete one maximum cutting stroke; 
Rk = Revolutions of machine belt pulley to com- 
plete one maximum cutting stroke; 
D = Diameter of large belt pulley on machine: 
I, = Maximum stroke of shaper in feet; 
d= Diameter of mating pulley on the counter- 
shaft. 


= 
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Drilling Bearing Caps on a Multi- 
Spindle Machine 


An interesting case of cutting down the time for a drill- 
ing job came to my notice recently. It concerned the 
drilling of the holes A in the spindle-bearing caps shown 
in Fig. 1. 

Until quite recently, these were drilled in an ordinary 
jig in a single-spindle machine. They were made in lots 
of 2000, so that any slight saving per piece would be ap- 
preciable when a quantity was involved. We decided to 
try to drill these pieces on a multi-spindle drilling ma- 
chine of the Baush type. 

We made a jig to take four bearing caps at once, as 
shown in Fig. 2. It had a body of cast iron B, which had 
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Fie, 1. THe Cap Fic. 3. SprnDLE LAYOUT 
two slots cut right across to fit the dimensions (, Fig. 1. 
Two stops D, of hardened tool steel, located the pieces 
lengthwise. The four caps were held by two long clamps 
F of machine steel, case-hardened, the clamp-screw F, the 
nut G and the ball washer V. The spring H raised the 
clamp when placing fresh pieces in the jig. 

It will be seen, in Fig. 2 that the clamp-screw F has 
two flats, one on each side, on the upper part. This part 
is a loose fit in an elongated hole in the clamp £, and 
prevents it turning when being tightened. The drilling 
plates K, LZ and M, are of tool steel, hardened and ground, 
and are doweled onto the body B and fastened with large 
screws. 

The fixture will be found satisfactory and inexpensive. 
We found, in the larger sizes of jigs for the caps, that we 
could make the drilling plates, K, LZ and M, of machine 
steel, soft, and then put in hardened and ground steel 
bushings for the holes. 

The layout on Fig. 3 explains the position of the 
spindles. The holes A are all drilled at one lowering 
of the drill head. The holes B, C and D are all drilled 


together. 
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Fig, 2. Jig ror Four Caps 

It will be seen that while the time taken in clamping, 
starting and stopping the machine, etc., is the same as 
in the old method of drilling, the actual time of drilling 
in any certain number is only one-quarter that of the old 
method. Times were taken for 100 pieces; and in one cer- 
tuin size, which previously took 2 hours 25 minutes for 
drilling, the time was reduced to 1 hr. 20 minutes. 

FRANZ SCHMIDT. 
Providence, R. I. 


Tough Cast Iron Chips 


The chips shown in the halftone are, I think, rather un- 
usual. The length, twist would sug- 
gest to the mind of most machinists that they are mild 
They are really cast-iron chips. 


and jagged edges 


steel. 
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Tovucu Cast-1rron CHIPS 


Some time ago we were turning a large vertical gas- 
engine cylinder, and were astonished to find these chips 
coming from the tool. The cutting speed was 35 ft. per 
min.; feed, 14 in.; depth of cut, yy in.; the tool was of 
high-speed air-hardened steel 1 in. square. 

J. SUTHERLAND. 

Stapleford, England. 
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A Gaging Fixture 


The inclosed cuts represent a gaging fixture which I 
think will be of interest to your readers. I built it at 
our factory and am using it extensively; I have found it 
to be a good agent in turning out circular forming 
tools. Tool makers often encounter difficulties in get- 
ting the right diameter in making forming tools, es- 
pecially when the sample that the tool has to duplicate 
has different diameters. 

The fixture has a movable micrometer head that may 
be offset, so that it can be used to gage the tool at the 
cutting edge when in working position in the machine. 
The fixture is used in the following manner: 
the head the amount 


micrometer same 


offset 
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A GAGING FIXTURE 
the tool 
the 
it in the bushing at A and gage one step, say the largest. 
Now slide the micrometer for the next step on the tool 
the next diameter. The difference ought to 
correspond to the different the sample, not 
paying attention to the difference that takes place when 
turning different diameters in circular forming tools. 


is supposed to be above or below the center line 


on machine. Then slip the arbor with the tool on 


and gage 


steps of 


The fixture consists of a 
bushing 4A ‘have different bushing for different man- 
drel) and a traverse sliding knee with one upright slide 
holding a micromenter head pointed at the end of con- 


ast-iron base having a steel 


tact with the tool so as to get in narrow grooves in form- 
The graduations on the base 
will help the tool maker in offsetting the 


head. 


ing the tool to be gaged. 


micrometer 


Wa. Rioux. 
Montreal, Can. 


Removing Cutters from the Bar 
The 


lmne engraving shows a method of removing 


The cut- 
f the type A of various sizes and angles used 


cutters with threaded holes from their bars. 
ters 


are 
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for facing valve seats. The collar B is a sliding fit on 
the bar and is held in place by a taper pin C. When 
using the cutter the pin is driven in tight and the cutter 
screwed against the collar. When it is necessary to re- 
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REMOVING CUTTERS FROM THE BAR 


move the cutter drive the taper pin out, this ailows the 
collar to slide back and the cutter can be screwed off 
easily. 

C. H. SiruH. 
Galt, Ontario, Canada, 
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Action of Heating on Steel 


The halftone shows five pieces of cold-rolled steel. The 
four to the right have been heated probably from 50 to 
100 times each. . These were used as packing between 
finished steel type, which were stacked up for case-harden- 
ing. The pieces have not only “grown” in length, but 
have also increased about 0.005 in. in thickness, as showa 
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Errect oF HEATING ON COLD-ROLLED STEEL 


by comparison with the sample to the Jeft, which has 
not been heated. 
‘ ; J. D. MALLoNneEr. 
Mount Vernon, N. Y. 


33 

In a bulletin published by the Bureau of Mines dealing 
with city smoke ordinances and smoke abatement in gen- 
eral it is pointed out that there are probably no two cities 
in the United States in which the conditions affecting the 
problem of smoke abatement are even approximately the 
same. The differences are caused by a number of factors, 
among which may be mentioned the status of public opin- 
ion, the existence or lack of proper smoke ordinances, or- 


ganization and personnel of smoke departments, topographic 


and climatic conditions, character of the fuel used for com- 
mercial and domestic purposes, nature and extent of the in- 
dustrial activities. and the volume of railroad and steamboat 


or steamship traffic. 
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An Improved Spring Caliper 


The line engraving shows an improved spring caliper 
which has given good satisfaction. The nut A is fitted 
with two small pins, which travel in oval slots, one in each 
leg, as the calipers open or close. The bevel part on the 
screw pin B fits inte the notch formed at the top of the 
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IMPROVED CALIPER 


caliper legs. As the screw pin is screwed in or out of the 
nut the calipers are opened or closed accordingly. The 
screw pin, being fitted with a knurled end, furnishes a 
convenient mode of handling. 

The advantage of this caliper over the common spring 
caliper with the screw on the side is that the screw cannot 
interfere when using the caliper, no matter in what posi- 
tion it is used. 

E. KERN. 
Long Island City, N. Y. 


Need of Erection Instructions 


Why is it that a company manufacturing and selling 
shop equipment generally fails to send instructions for 
its erection and operation? Some doubtless do, but many 
others fail to do so and trust to the ingenuity of the 
purchaser to help him out in the erection. 

We recently purchased some metal shelving. It 
not a very large order, but was the first we had ever in- 
stalled. Its installation was somewhat of an experiment, 
as we wished to see how it compared with the old wooden 
Naturally the cost of erec- 


was 


racks, both in value and cost. 
tion was watched rather closely. 

After the material had arrived and been half erected, 
it was found necessary to take down most of the shelves 
in order to insert the backs. The whole was finally erected, 
evidently with great economy of material, as we had some 
pieces left over for which we could find no use. After 
a good many persons had failed to guess where these 
pieces belonged, we gave it up and loaded up the shelves. 
The shelves stood up fine and made a good appearance, 
end it was not until a few months later that a salesman, 
looking for more orders, called and explained that. the 
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pieces left over were to stiffen the racks and were not 
strictly necessary. 

A short letter of 
scribing the different operations of assembling and the 
order in which they should have been performed, would 
have shown what these pieces were for and at the same 
time would have saved about half the time spent in erect- 
ing them. 

We had much the same experience with a woven-wire 
fence. The millwright in charge of the work spent five 
hours before he knew just what the pieces were for. After 
the fence was erected he said that if he had to put it up 
again he could do it in about half the time. 

Delays and trouble of this kind are apt to sour the 
buyer. 


instructions with the material, de- 


In a second installation he would be very apt to 
place his order elsewhere. A page or so of printed in- 
structions would certainly cost very little. The erection 
of this kind of equipment is certainly a very simple mat- 
ter. It seems as though nobody would have any trouble 
in putting it up. There are tricks in all trades, however, 
and even the simplest operation can be better performed 
after careful investigation and simple instructions. 

The new, so called scientific management has surely 
demonstrated this, and in. the future, the scientific man- 
ager will perhaps purchase where a simple instruction 
sheet is supplied with the material. 

JouN BAILey. 
Milwaukee, Wis. 


Pennsylvania R.R. New Instruction 


Book 


The Pennsylvania R.R. Co. is furthering its safety 
campaign for the protection of its employees by the distri- 
bution of a booklet of instructions for the prevention of 
accidents to men working on trains, tracks and shops. 
‘he pamphlet is divided into three sections, printed in 
English, Italian and Polish, respectively, with identical 
matter in each. The edition and distribution will reach 
a total of about 50,000 copies. The booklet comprises 
an important list of condensed “Don’ts.” Some of these 
tollow: 

Don’t use tools or appliances, or touch machinery or 
velts, until you have been fully instructed as to their 
proper use and care. 

Don’t move a locomotive without being authorized by 
your foreman, or his representative, and ringing the bell 
before starting. 

Don’t walk through escaping steam; go around it. 

Don’t walk in front of wheels when rolling them un- 
mounted, and when pushing mounted wheels, push at cen- 
ter of axle and not on rim. 

Don’t go under a car on jacks unless car is trestled or 
blocked. 

Don’t use jacks until you know they are properly set, 
or start to jack a car up before securing the truck at the 
other end. 

Don’t stand near a cable or chain, when heavy pull is 
being made. 

Don’t wear gloves or loose clothing when working with 
machinery or tools. 

Don’t use tools in bad order. 

Don’t touch dynamos, generators, 
other electrical appliances, or wires connected therewith, 
before being fully instructed as to their use. 


switchboards or 
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Don’t connect, or disconnect, bus-line jumper cables 
between electric cars, when all cars in the train or draft 
are not either in contact with or entirely disconnected 
from the third rail or trolley, without first opening the 
compressor, lighting and heating switches on cars not 
making contact. 

Don’t touch the third rail with person or tools. If nec- 
essary to remove an object therefrom, use a dry wooden 
stick. 

Don’t handle broken power wires without proper pro- 
tection. 

Don’t use water, but sand or dry earth to smother elec- 
trical flames. 

Don’t stand with your hands behind your back with 
your back toward generator or switchboard. 

L. R. ALLEN. 

Newark, N. J. 


A Profiling Fixture 


In the construction of small machines, such as adding 
machines, cash registers, typewriters, etc., there are parts 
that have to be machined with the least amount of varia- 
tion possible, and the holding of these parts is one of 
the problems that should be given serious thought, both 
as to handling rapidly and also not to distort when clamp- 
ing, etc. Too often more clamps are used than are neces- 
sary, which is a waste of time. The fixtures described 
proved extremely successful. 

The parts to be finished are shown on the fixture and 
have a number of bosses or hubs on both sides, which 
must be finished the same thickness with practically no 



































A PRoriILiIna Fixture 


variation. The first side is finished on a Besley surface 
grinder by using a holder so arranged that the proper 
amount of stock will be removed, so that they can be 
finished the right thickness. They are then drilled, and 
ure ready for this operation, which is done on a profiling 
machine. 

The fixture is made of cast iron and in two parts; it 
is made to hold two castings. The part of the fixture that 
carries the posts for the guide pins to bear against so that 
the mill will not hit the clamps (or lugs shown on the 
castings), is not shown as it is so well known. The parts 
to be finished are located by three pins shown at A, driven 
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into steel bushings, the tops being ground level to support 
the work. The method of holding the work down and 
the operation of the clamps are the interesting features, 
made possible by the shape of the casting. 

The clamps A are in the shape of hook bolts, with 
heads which rest on the cross bar of the casting and hold 
it down by spring pressure. The clamps extend down 
through bushings that are tight in the fixtures and have 
fitted to their lower ends disks (, which act as a thrust 
collar to take the pressure of the springs; they also carry 
pins which turn the clamps as they work in slots in the 
slide B, which is operated by the lever D. The slide op- 
erates both clamps, although the fixture is shown cut 
‘away to show only one. 

Fastened to the slide is a hardened steel piece H, one 
end of which is wedge shaped, and as the slide is operated 
in the direction of the arrow, the wedge pieces come in 
contact with the lower ends of the clamps and force them 
up off the work; then the pins in the disks C come in 
contact with the slide, and as they work in the slots the 
clamps are turned until the handle D strikes the pin b, 
at which point they stand within the openings of the 
castings, allowing them to be removed. Operating the 
slide in the opposite direction until it strikes the pin d, 
clamps the work. 

In designing a fixture for this operation, 
of different ideas were worked out, but the success of 
this one fully demonstrates the advisability of taking 
plenty of time to work out several ways of doing a job. 

A. MILLER. 


a number 


Bridgeport, Conn. 
3 
Lining up Lathe Centers 

The engraving shows a tool which is used for lining up 
Jathe centers. Its accuracy and the ease with which it 
can be made should appeal to any machinist. The tool 
consists of a body A, a threaded rod B, the thumbscrew 
C, and a thumb-nut D. The body A is made from a 
piece of 44-in. drill rod centered at both ends and with a 
#s-in. hole drilled at right angles, through which the rod 
B passes, adjusted by the nut D and locked by the screw C. 

To use, it is placed between the lathe centers, and the 
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Lintne Up Latue CENTERS 


point £ brought into contact with the projecting tail- 
stock spindle. The tool is then slowly revolved by hand, 
using a tissue paper “feeler” and adjusting the tailstock 
in or out until the pointer bears eveuly all the way 
around. The centers will then be in line. 
DonaLp BAKER. 
Woonsocket, R. I. 
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DISCUSSION OF PREVIOUS QUESTION 





Another Plea for the Round Corner 


Your editorial on “The Round Corner,” in Vol. 37, page 
1000, is not only timely but right to the point. The more 
we come in contact with the sharp corner as applied to 
machine tools in general, the more we wonder that it has 
not: been eliminated long ago. 

Take one instance: The corner on a lathe spindle as 
shown at A in the illustration, should never be left sharp 


(it often is) for the reason that it is easily bruised, which 
causes projecting burrs, thereby preventing the faceplate or 





lathe chucks from running true. The same argument holds 
EXAMPLE OF RouND CORNER 
good with reference to the corner B, to prevent the center 


from running out of true. 

Others that come under the same head and should be 
rounded are the inside and outside corners of all chuck 
adapters, faceplates or any threaded holder of any kind that 
is screwed on the lathe spindle. Rounding the corners of 
all die beds, jigs, fixtures, etc., that are constantly handled 
by operators, not only makes their handling easier, but acts 
to prevent cut fingers or bruised knuckles. Thus as a matter 
of fact, this adds to the value of the tool from the standpoint 
of both owner and operator. 

Just one instance more: Making use of a round corner in 
a delicate die or punch often prevents cracking in harden- 
ing, and gives added strength when in use. 

In conclusion, it may not be amiss to say that the round 
corner is from a mechanical standpoint not only practical, 
but a necessity. Let us have more of them. 

CHARLES DOESCHER., 
Waterbury, Conn. 
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Data for Balance Springs 


Data for helical springs are for most purposes admirably 
put into shape for practical use by the article and charts of 
F. A. Halsey and Prof. Peddle in Vol. 37, page 271. There 
is, however, a wide field for helical springs subject neither 
to straight extension nor compression, the data for which 
have not to my knowledge been compiled. The type of 
spring here referred to is a cylindrical helical spring used 
torsionally. Such springs are invariably made of round 
section wire and are used for balancing purposes. 

It is obvious that the number of coils laid up when at 
rest is increased or decreased as the gpring is wound up or 
released. Torsional stress in the wire used in the spring 
does not need consideration; the problem seems to be a case 
of flexure in a beam only. It seems probable that the 
diameter of the coil, the modulus of the cross-section due to 
bending, and the total length of the spring, together with 
the fiber stress, are all the terms of an equation to cover 
design. Such a formula generally involves a constant deter- 
mined empirically. 

It seems reasonable unlike a _ similar 


to assume that, 


spring with an axial load, there would be a difference in re- 


sistance to load where the winding up process lays up a con- 
» | 


siderable number of extra coils. In order, therefore, to 
maintain a reasonably constant resistance as well as to per- 


mit considerable winding up, that is, to maintain a con- 
stant pull through a considerable distance, the number of 
turns in such a spring would need to be large. Otherwise 


impairment of elasticity due to unfair stress ending in a per- 


manent set may result. The winding up process also would 
reduce the diameter of the coil. 

All these points seem necessary considerations in the 
compiling of a general formula applicable to a wide range 
of cases. To put the matter in another shape. A spring 
of this type is required to exert a certain normal ten- 
sion or pull in use, say to balance a load of 1000 lb. Then 
the data required are: Size of wire, diameter of coil, num- 
ber of coils, initial tension in terms of the number of extra 
coils to be laid up, and the reduction in diameter of the 
coil. 

It seems also that greater tension can be obtained by 


lengthening the spring. Such springs are in use, made up of 
several shorter lengths hooked together, assembling 26 to 30 
ft. in overall length. Wire of diameters from % to 1 in. is 
in use. The concern using ‘these springs has worked empir- 
ically, adding to the lenth of the spring or the diameter of 


the wire as seemed desirable or reasonable until the re- 
sults required were obtained. 
A. L. HAAS. 
London, England 
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Modern Shop Electric Crane Wiring 


In Vol. 37, page 651, there is an article by E. G. Bradshaw, on 
a subject which receives 
responsible for 


in many cases too 
the installation 


crane wiring, 
little attention from 
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and upkeep ci cranes. Experience has shown that the use 
ot timber for carrying insulators or for insulating purposes 
is bad practice, particularly for outside work or situations 
where there is a variation in the amount of moisture in the 
atmosphere. The timber alternately swells and shrinks, caus- 
ing splitting and the working loose of the fittings it sup- 
ports. 

For ordinary overhead cranes where the wires can be car- 
ried from the runway girders, the best and simplest way is 
to support the wires on porcelain bobbins carried on a stud 
bolted to the girder, as shown in Fig. 1. For box girders the 
stud may be screwed direct into a tapped hole at a stiffener 
where there is a fair thickness of metal for the threads. 

A more elaborate type of support adopted by a leading 
firm of crane makers is shown in Fig. 2. It consists of a 
cast-iron base with a central »voss A into which is fitted the 
shank of a T-piece B, which carries the insulators. The ar- 
rangement allows a fair amount of flexibility during erection, 
as after the base is fixed into position, the T-piece can be 
moved in or out to line up the insulators and can be turned 
round to suit the pitch of the wires. 

Many important steel works using heavy cranes adopt a 
standard section of T-bar for the conductors, and keep stand- 
ard insulators and collectors in stock ready for use in an 
emergency. One arrangement adopted is shown in Fig. 3 
The T-bars are supported by a forged steel bracket on per 
celain insulators, mica washers being inserted between the 
face of the porcelain and conductor. 

A mica bush is placed round the bolt clamping the bar to 
the bracket. The collector shoes are of gunmetal fitted on a 
ball-headed bolt carried by, but insulated from, the collector 
bars. The shoes are thus able to swivel so that their faces 
are always flat against the face of the T-bar. 

When the cranes have exceptionally large motors, two 
sets of bars can be arranged parallel in order not to depart 
from the standard size adopted. For small cranes the use 
of a T-bar might not be economical in first cost, but the ad- 
vantage of having interchangeable fittings is very great in a 
steel works where even a short stoppage of any part of the 
plant at a critical moment may occasion a serious loss. 

The hook collectors shown in Fig. 2 of Mr. Bradshaw's 
article, if correctly reproduced, do not appear deep enough to 
prevent the wires jumping the collectors. The type shown in 
Fig. 1 will be found more suitable. 

Glasgow, Scotland, J. MacDOUGAL. 
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Depreciation of Machine Tools 


1 was much interested in the editorial under this head, in 
Vol. 37, page 705. It is one of the matters always conspic- 
uous at stock-taking time. But has the writer of the article 
got quite the correct angle? I do not think so, at least in- 
sofar as it applies to England. The question of depreciation 
is, and always must be, a matter of compromise between the 
parties interested, whether in connection with insurance or 
any other transaction. 

It does not necessarily follow that because you consider 
it prudent to liberally value machinery the insurance com- 
pany will bind you to accept such reduced values. If 
this were so, the absurd situation of machines with no in- 
surable value would undoubtedly arise. The practice of esti- 
mating depreciation differs with nearly every firm. 
adopt 5 per cent., some 10 per cent., others nothing. 

An insurance policy is one of indemnity, and an insured 
person would get a fair value for the machines irrespective 
of the basis adopted in writing down values. The suggestion 
that insurance companies would agree to pay the priee of new 
machines for old is, of course, quite wrong. In fact, such a 
contract would be illegal, as all contracts for insurance must 
be based on indemnity for loss, and no agreement can be 
entered into which would enable the insured to make a 


Some 


profit by a fire. 
Bristol, England ALFRED STRONG 
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The One Best Way 


I have been accused of lugging the slogan of “there is no 
one best way” into my writings on various occasions—or 
oftener. And I plead guilty. If I had wanted to crawl a 
bit, I might add “for every job’’—but the plain, bold state- 
ment stands for 95 out of 100 cases, which is a whole lot 
closer than I come on some other things: so I let that go 

We can get cutting tools fairly uniform, steel that tests 
out about alike, and it seems as plain as the nose on your 
face that there must be a right speed and feed and shape of 
tool, and that no others are as good. It seems as though a 
certain sequence of motions must be right and best to get 
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the work out easiest and best. But a variable comes in the 
minute you leave iron and steel or others metals. That va- 
riable is the man, and the real man always will be, for 
which we should be duly thankful. 

Monkeys or gorillas may possibly be trained to always 
do things in the same way—to start a flea with the right 
forefinger, follow him up with the middle, and finally corner 
him over the left ear so that the thumb will automatically 
swat him under the fifth rib. But I'd be willing to bet that 
a real gorilla would once in a while balk and find a way that 
was easier for him, without dropping his batting average. 

Adding up a column of figures is about as simple an opera- 
tion as any we have about a shop. And yet the high priests 
of efficiency (1 wonder how many will think I mean them) 
will hardly insist that their bookkeepers begin at the top or 
the bottom. The high priest may believe that the down 
method is best, because that comes natural or easy for him, 
and fudge up forty reasons why. But the auburn-haired 
keeper of the books will do it her way and he will be happy 
if the figures are right and the time limit has not been ex- 
ceeded. 

This does not mean that a man should be allowed to fol- 
low his own sweet will on all occasions. I should be just 
as firm as anyone in positively insisting that he drill the 
hole before he tapped it. As to just how he drilled it, whether 
lie winked 40 times with one eye and 41 with the other, would 
not interest me so long as he produced the hole properly 
tapped within the time limit. 

All Men Not of the Same Mold 

If he finds it easier to pick up the wrench with his teeth, 
I have no objections, so long as I get results. Even supposing 
he saves a second by so doing, I would not insist on all the 
other men following suit because they might not have as 
good teeth and they might make up this second in some other 
way. 

Why try to squeeze all men into one mold? Even 
Dame Fashion, who is pretty rigid when it comes to uni- 
formity, allows straight front and other types of molds for 
our better halves. 

I have cited so many instances in the past, where the “one 
best way” didn’t pan out for a cent, that I’m only going 
to give one more that comes to mind. I was something of 
a bicyclist, even in the high-wheel days. And I well recall 
many races on the track and road where the race was not 
always to the long-legged members of the tribe of cyclists. 
Then we had to ride wheels according to the amount that 
nature pulled out for legs. 

When it came to the safety, we could choose our gears 
to suit our individual tastes—and muscles. ~- And it often 
happened that some litle chap with a 66 would give a big 
chap with an 84 or a 96, a run for his money. The little 
chap made lots more motions, which the efficiency man might 
call useless, but he would have died on the first hill with an 
84 gear. 

I'll go a long ways with any disciple of standardization. 
I believe that motion study, moving pictures and other vaude- 
ville stunts may be made useful in many ways. But when it 
comes to tying the individual worker down to a set of stand- 
ard motions under penalty of discharge—I balk, always as- 
suming, of course, that he is able to secure the same output 
in a slightly different way, which is his own. I believe it 
will be a sorry day for the United States, to say nothing 
of the mechanic, when his every movement from morning 
till night is prescribed by a planning-department schedule. 
But I am not worying about its happening. 

JOHN R. 





GODFREY. 
New York, N. Y 
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Care and Use of Steel Stamps 


Referring to G. W. Smith's article, “Care and Use of Steel 
Stamps,’ Vol. 37, page 1075, there is a point regarding the 
manufacture of these stamps which I believe could be im- 
proved upon. As Mr. Smith states, the use of ‘the numeral 
6 as 9 is false economy, and further than this I consider 
it bad practice to use an exact inverted 6 for a 9. This 
latter practice has caused no end of confusion in shops 
where I have worked, for the 9, when it stands alone, if 
not looked at right end up, is often taken to be a 6. It 
is the practice in some shops to follow the 9 with a 
prick punch to distinguish it from ‘the 6; but the prick 
punch is often overlooked and mistakes occur. Like type- 
writer and adding machine manufacturers, why do not stamp 
manufacturers form the 9 with a straight stem or in some way 
distinguish it from 6? 

GEO. WILLS. 

Brooklyn, N. Y. 
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In this column, on page 161, we foreshadowed the Sen- 
ate vote on the Page-Wilson bill, appropriating federal 
funds for industrial education, saying that it would prob- 
ably be passed before the first of February. The vote was 
taken on Jan. 29 and the bill passed with certain amend- 
ments with a bare majority of onevote. Those in favornum- 
bered 31, opposed 30, and not voting 34. But the bill is 
passed and is now ready for consideration by the House. 
The battle is half won, but its friends must not cease 
their efforts to carry it through the final stages and make 
it law. A great step forward in industrial education in 
this country is half taken. Let us all help to finish the 
stride. 
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The National Museum of Industry 


In the January Journal of the American Society of 
Mechanical Engineers is a brief report of the Committee 
on National Museum. Its trend is a plea to found an 
industrial museum in the United States, and make a 
beginning by gathering together relics which should be 
preserved. We quote: 

Let us begin now. Let every man familiar with any one 
of our many industries search out such relics as still exist in 
drawings, in models, in descriptions or specifications, and, 
above all, in once used but now outclassed or outworked 
tools, machines and structures which represent steps in in- 
dustrial progress. Let him rescue them from the oblivion of 
the scrapheap and notify this committee of their existence, 
condition and location, and explain to the present owners 
their educational and sentimental value. This knowledge of 
what is available for preservation must precede the planning 
of any building to house them, and will largely aid in in- 
ducing cities, corporations, and individuals to proffer the 
financial aid necessary to build up some great National 
Museum of the Industrial Arts. 


With this plea we are in most hearty sympathy, for 
these columns have been used frequently to point out the 
immediate need of preserving the records of our in- 
dustrial progress. But we feel a little disappointment be- 
cause the committee has not given a clean-cut suggestion 
as to the way in which this museum shall be commenced. 
The last paragraph of the report reads: 


Not where and how we commence, but that we commence, 
is of paramount importance. Our main effort should be to 
preserve the landmarks of our journey to a higher civiliza- 
tion, and thus write in enduring materials of our fashioning, 
the true history of the American people. The details of how 
best to do it we can confidently entrust to a generation at 
present completing the greatest task of engineering ever 
undertaken. 

This ignores the work started by the authorities of the 
National Museum at Washington, D. C. Already there 
is a large number of industrial relics housed in the old 
building of the National Museum in Smithsonian Park. 
uring the last year or year and a half, the natural- 
history exhibits have been removed from this building 
to the new one, especially built for their reception, with 
funds appropriated by Congress. This has freed the 


greater part of the space in the old building, and it is 
the purpose of the museum authorities to use this for 
exhibiting industrial relics. 


a collection 
the best in 


Some of the things already in place are 
of rifles and small arms, which is one of 
the country; relics of the early days of telegraphy; and 
exhibits illustrating the development of transportation, 
occupying nearly an entire room. Further, there are 
numerous relics of early automobile building, and the 
xéroplane material cannot be duplicated, comprising as 
it does, the work of Langley, and the early machines of 
the Wrights and Curtiss. These are but a fragment of 
what the National Museum already possesses, 

The capital city of our great country is the logical 


place to locate such a great national institution. The 
American Society of Mechanical Engineers through 


this committee, is justified in appealing to Congress for 
& special appropriation to care for arranging and ex- 
hibiting these relics already in hand, and for the further 
purpose of collecting and caring for other machines, 
drawings: and models which may be discovered. It is 
a proper use of government funds, and there is a prec- 
cdent set by the work done on the natural-history ex- 
hibits. The new building them | 
$3,500,000, 

The AMERICAN MACHINIST is glad to take this op- 
portunity to suggest that a special bill be drawn and 
presented to the Congress now in session providing for 
en adequate appropriation to begin this work under the 
auspices, ownership, and control of the Smithsonian In- 
stitution, with the codperation of an advisory committee 
of four, to be made up of engineers, one appointed by 
each of the four great national engineering societies. 2 


housing cost some 
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The Efficiency Society 


The second annual meeting of the Efficiency Society 
was held in New York City on Jan. 27 and 28. In com- 
menting upon the first meeting, held a little less than a 
sear ago, we called this society “a sprawling infant.” Dur- 
ing the past year it has apparently gained an idea of the 
way in which it is going, if it has not increased in 
strength. 

This year’s attendance was less by far than that of last 
year. The principal sessions a year ago were held in the 
main auditorium of the Engineering Societies’ Building, 
and that room was well filled. This year a small com- 
mittee room served every purpose, for the number present 
ranged from some 60 to 75. These facts give opportunity 
for comment upon the method by which this society was 
started, as this is in contrast to that which marked the 
beginnings of our great national engineering societies. 

In the case of the latter a few earnest engineers banded 
together to form an organization on a firm foundation 
with a wide vision and high ideals. The following growth 
was slow, but the result was strong national societies, 
whose position in engineering and public affairs is as- 
sured and respected. 

The Efficiency Society, on the other hand, was founded 
a year ago in a burst of enthusiasm, with an alleged 
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membership of 1000 men from all walks of life, and we be- 
lieve without a clear idea as to what the society would do, 
or what trend its activities would take. The year past 
l:as apparently sifted out many of the original ideas, and 
the meeting just held indicates that a few men are now 
in a position to direct the future work. 

Many have watched the forming of this society with in- 
terest, particularly as it was the most prominent organi- 
zation which promised to take hold of industrial manage- 
ment in a publicly constructive manner. This promise, 
judging from the past annual meeting, is not to be ful- 
filled. The drift of the sessions was toward reform move- 
ments—welfare work, industrial betterment, political re- 
form and social uplift. Very little material was intro- 
duced which can be considered as pertinent to industrial 
management. 

Thus the field is once more open for some organization 
to take up industrial management in a constructive man- 
ver, and record essential facts which should be made a part 
of the permanent history of engineering, facts of value not 
only for the present, but for the future. No organization 
is openly undertaking this work. But the need is there, 
and it is more than likely that something will be done 
in the near future. It is earnestly to be hoped that what- 
ever is done will be wisely planned and executed. 

An opportunity is now before some one of the great 
national engineering societies. Will it be grasped? 

os 
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Wanted—Designers Plus 


Most people have seen the motto card which tells us 
the way to achieve success is “Hard work plus—horse 
sense.” We are reminded of the plus part by some of 
the designs one sees in shops, often put out by reliable 
firms but having some parts either too light or so heavy 
that they appear like “ears sticking out in the country.” 

The other day we saw a miller made with an extend- 
ing arm large enough for a 500-hp. steam engine crank- 
shaft, and the table with such a long bearing that it re- 
quired two of the strongest men in the shop to raise it. 
Another machine of the horizontal boring type was made 
with the speed-shifting rods so light that when the opera- 
tor stepped on them, which was often done to reach the 
rear part of the machine, they would bend under his 
weight. 

We recall the experience of a man who designed a 
cover for a governor mechanism. The design for the 
casting was 7g in. in thickness. The two latter designs 
were, no doubt, of sufficient strength for any stresses to 
which they might be subjected. If the designer how- 
ever, had exercised a little “horse sense” he wotild have 
known that with the kind of treatment machine-tool 
parts receive or with foundry limitations they were too 
light. The only solution that we can offer for the first 
case is that the machine no doubt sold like sugar at so 
much per pound. 

os 
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Making Fixtures to Go with Machines 


Making special tools and fixtures for customers to use 
with machines furnished is a problem with several sides 
to it. No manufacturer likes to build them, as they in- 
terfere with the regular production of machines. Yet 
they are often a necessary part of the machine if satis- 
factory production is to be secured. Refusal to make 
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them does an injustice to the machine, even if it does 
not lose the order. 

A solution of this problem that has been adopted by a 
well known builder is the establishment of a special de- 
partment for this work. He found that certain parts of 
his regular work were being seriously delayed on account 
of this special work, and so organized the new tool- and 
fixture-making section. 

One difficulty of such a department is the widely vary- 
ing demands for this work. In order to have it effec- 
tive, the men must not be changed frequently, so that 
hiring and discharging according to the demand is out 
of the question. The oe department also 
handles the fixtures for shop use, using these to fill in 
the gaps between outside jobs. 

There are always new fixtures to make, many of which 
are neglected because of lack of room in the usual tool- 
room. Under this plan the regular toolroom is either 
enlarged to include the new work or else confined to shop 
tools, while shop fixtures are designed as far in advance 
as possible, and held, in the order needed, to be worked 
on as opportunity presents. 

This seems to be a happy solution of a rather diffi- 
cult problem, and, by not making this department too 
large at the start, even at the cost of delaying customers’ 
fixtures a little occasionally, its proper proportions can 
be easily determined. And there is every indication that 
this kind of work will grow, particularly where the ma- 
chines in question are more or less special and not gen- 
erally understood. 


Why Goggles and Respirators Are 
Not Worn 


All who have looked into the prevention of disease and 
accident in factories are struck with the reluctance, if 
not open opposition, to the use of safeguards. This is 
particularly true in the matter of goggles, respirators and 
other guards to be worn by the individual. 

While some wear respirators in dusty employments, 
such as grinding and buffing, many do not, and find a 
variety of excuses for not doing so. The real reason, 
according to the observation of several factory inspectors, 
is because they do not like the effect on their appearance. 
The factory inspectors admit that they, too, should wear 
the same safeguards while visiting such factories, but do 
not do so, for similar reasons. 

Goggles become dirty, and respirators clog, so that both 
must be cleaned. The drive of piecework in some in- 
stances is urged as an objection because of the time re- 
quired for cleaning. Apparently this regard for personal 
appearance—vanity, if we will—has a greater effect than 
Nor is this more noticeable in women than in 


¢ 


we realize. 
men. 

As we are unfortunately such slaves of fashion, even 
as to shop attire, the remedy seems to be the setting of the 
goggle fashion in our shops. Let goggles and respirators 
become a part of the grinding department, to be worn 
by everyone coming into it. If the foreman, the super- 
intendent or even the “old man” makes it a point to don 
the necessary regalia when in the departments where they 
should be worn—the fashion will soon be followed as 
easily as Fifth Avenue follows the fearful but masterful 
edicts of Paris. As with so many of our problems, it is 
a matter of education. 
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Universal Miller 


The halftone shows a 20x714x17-in. universal miller. 
The column is made with a straight-line back, and the 
back gear is placed inside the column below the spindle. 
The arbor is driven with a clutch in front of the spindle. 
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UNIVERSAL MILLER 


The column is provided with oil wells for the spindle 
and the knee is clamped with a taper sliding gib clamping 
along the whole face of the column operated with one 
iever. Handwheels are provided for cross and vertical 
adjustment, and automatic crossfeed is provided. 

This machine is a recent product of the Oesterlein Ma- 
chine Co., Cincinnati, Ohio. 
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Multiple Spindle Drilling Machine 


The halftone shows a four-spindle drilling machine re- 
cently added to the line made by the Moline Tool Co., 
Moline, Ill. The machine is essentially a double-cam 
feed machine regularly built by this company and pre- 
viously described in these columns. 

The tables and feeds are entirely independent but all 
spindles are on one drive and any desired style and num- 
ber of heads can be furnished. Means are provided to 
readily change the cams to suit the work, and for drilling 
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MULTIPLE-SPINDLE DRILLING MACHINE 


steel the periphery of the cam is notched for the purpose 
of momentarily relieving the drills, breaking the chips 
and admitting lubricant. 


Hydraulic Bulldozer 


While the machine shown was especially designed for 
heavy axle work, it is adapted for upsetting or shaping 
heavy forgings for die-press work. The work is put on 
the bedplate with the other end against the upright beam 
shown at the extreme end. A slot, provided in the rigid 
crossbeam between the two middle stiffening ribs is large 
enough to handle almost any size of bar or shape up to 
or beyond the full capacity of the machine. 

The upright stop on the left is adjusted to its correct 
position by means of the nuts on the two horizontal rods. 
The correct position of this beam is determined by the 
length of bar that must project onto the bedplate clear of 
the face of the rigid cross-beam. 

A forming die, or whatever is needed to give the bar 
its initial cut or shape is rigidly attached to the moving 
cross-beam—for which purpose the cross-beam is slotted. 
A forming or holding die is also placed against the fixed 
cross-beam to guide or shape the operation. 

The machine has three rams, all connected to the one 
head to permit the use of only one, two or all three 
rams, depending on the pressure necessary. With one 
ram—the middle one—the capacity of the bulldozer is 56 
tons; with the two outside rams, 127 tons; and with the 
three cylinders in use simultaneously the capacity be- 
comes 200 tons. Stop valves, shown in the piping at the 
rear, are used for cutting out the cylinders. 
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The press is completely controlled by the vertical latch 
lever shown, which operates a 2-in. balanced two-spindle 
valve. A 5-in. pullback cylinder (not shown) is con- 
stantly under pressure to return the moving cross-beam 














Hypravutic BULLDOZER 


to its initral position as soon as the rams are re- 
The stroke of the rams is limited to 15 in. 
These stops serve as safety devices 


leased. 
by positive stops. 
in preventing excessive upsetting on certain forgings. 
To allow for eccentric loads on the moving cross- 
beam, an equalizing device consisting of two racks 
and two pinions, is provided to insure parallel motion. 
One pinion and one rack can be seen. 

The width of the bedplate is 44 in.; the maximum 
opening between the moving cross-beam and rigid cross- 
beam is 48 in.; the maximum opening between the mov- 
ing cross-beam and the adjustable stop is 90 in.; the 
length of the moving cross-beam is 48 in.; the diameter 
of the rams is 11 in.; the stroke is 15 in.; the maximum 
liquid pressure per square inch is 1500 |b.; the diameter 
of the horizontal extension bolt is 6 in. The weight of 
the complete machine, which is a recent product of the 
Watson-Stillman Co., New York, N. Y., is 20,000 pounds. 


Oxyacetylene Welding Outfit 
The oxyacetylene welding outfit shown is the latest one 


made by the F. C. Sanford Manufacturing Co., Bridge- 
The generator is of such type that it may 


pert, Conn. 
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be used at low pressure, intermediate and high pressure, 
for small, medium and heavy work, respectively. The 
changes are readily made by operation of the handle, 
shown on the uppermost part of the generator, and when 
the desired pressure is reached no further attention on 
the part of the operator is required until recharging be- 
comes necessary. 

This generator is made to handle rock-size carbide, 
which size contains 5 cu.ft. of gas per pound. Surround- 
ing the generator proper is a water-jacket, designed to at 
all times keep the carbide and gases cool. This generator 
is designed to cause generation by keeping the carbide 
perfectly balanced so that no gas is necessary in advance. 
The generation is controlled by the lighting and closing 
Inasmuch as no reducing valve is used 
on the acetylene line, the generator pressure is always the 
same as that used in the blowpipe and is registered by 
the gage which is direct-connected with the generating 
chamber. 

It will be noted that this outfit uses bottled oxygen 
provided with a high-pressure reducing valve; a high- 
pressure gage giving the maximum pressure in the bottle; 
and one low-pressure giving the working pressure 
cn the blowpipe. 
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Vertical Planer Type Grinder with 
Concaving Device 


The grinder shown herewith, made by the Springfield 
Manufacturing Co., Bridgeport, Conn., is an improved 
form of one described by us in Vol. 33, Part 2, page 
$86. This is a much larger machine, being capable of 
yrinding up to 14 ft. in length. However, the general de- 
sign is practically the same, the improvement consisting 
of attachments that make it possible to tilt the housings 
carrying the vertical grinding spindle, so that the ma- 
chine will grind concave. 

This is done by mounting the housings on trunnions 
like A, on each side, so that by loosening bolts like B, 
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which slide in slots, and removing the taper locating pin 
C, the housings may be tilted to a considerable angle. Ac- 
curate adjustment of the angle of tilt may be obtained 
by means of the screw D, carried in a bracket and bolted 
to a cross-member of the housing. This screw butts onto 
the top of the yoke #, fastened to the bed of the machine. 
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VERTICAL PLANER TYPE OF GRINDER WITH CON- 
CAVE DEVICE 


The tilting of the housing causes the face of the wheel 
carried by the vertical spindle to become out of parallel 
with the table, so that it grinds concave, the amount 
depending on the size of wheel used and the angle at 
which the housings are set. 
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Metal. Tool Case 


The all-metal machinists’ tool case shown in the half- 
tones is of compact design and intended to resist hard 
usage. 

The drawers are lined with felt and the case can be 
readily closed and locked. It is finished in black japan 
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and equipped with shoulder straps. The outside dimen- 
sions are 1614 in. long, 8% in. high and 934 in. deep. 

This case is a recent product of the Peck-Hamre Manu- 
facturing Co., Berlin, Mass. 


Ball Bearing Disk Grinders. and 
Polishers 


The halftones represent a line of ball-bearing disk 
grinders and polishers recently brought out by the Gard- 
ner Machine Co., Beloit, Wis. The machines are built 
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Fie. 1. BALL-BEARING Disk 
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BALL-BEARING POLISHING LATHE 














Fie. 2. 


in both motor and belt-drive types, and, in the case of the 
latter, both in under and overhead styles. 

In Fig. 1 is shown a pattern-maker’s disk grinder, fitted 
with ball, radial and thrust bearings. This machine car- 











290 AMERICAN 
1ies two 30-in. disk wheels, which are faced with garnet 
paper. 

, The second illustration shows a ball-bearing polishing 
lathe. It is made for both over or under-belt drive, and 
also in the bench type. 
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Foot Press Safety Device 


The engraving shows a safety device for foot presses 
recently brought out by the La Salle Machine and Tool 
Co., La Salle, Ill. The two small hand levers operate in- 
dependently, and the slide is not released until both 
levers are pulled at the same time, which necessitates the 
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Press SAFETY DevICE 


use of both hands. The levers are made of drop forgings 
which fit through a casting bolted to the head of the 
a small piece of machine steel 
which the safety catches 


press. There is also 
screwed on the slide under 
lodge until released by the levers. 
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Ball Bearing Shaft Hanger 
The ball-bearing shaft hanger shown was designed by 
the New Departure Manufacturing Co., Bristol, Conn., 
for use only with its annular-type, self-aligning, spheri- 
cal-race bearings. 
The frames are made of gray iron, box-section castings, 
the ends of which are closed by a cap after the shaft is 

















BALL-BEARING SHAFT HANGER 
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in place. The hanger-frame foot pads are wide and 
pierced with three slots, making it possible to support 
the hanger by one bolt in each center slot or by lagscrews 
in the outside slots for exceptionally heavy service. 

The bearing is carried by a machined retainer ring, sup- 
ported in the hanger frame by four setscrews. These are 
mounted in slots to permit both vertical and horizontal 
adjustment of the shaft. This hanger is made in both 
ceiling and post types. 


Three Jaw Clamp 


This clamp is especially adapted for holding firmly ir- 
Tegularly shaped pieces in the manner shown. 

The clamp is made of steel and is opened and closed 
by turning the handle. The middle sliding jaw can be 





THREE-JAW CLAMP 


removed when only a two-jaw clamp is desired. The tog- 
gle jaws have universal adjustment. 

This tool is made by W. A. Haskell & Co., South 
Braintree, Mass. 
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A British Chucking Lathe 


An interesting type of modern chucking lathe, represen- 
tative of the latest British practice, was seen at the 
Olympia Exhibition recently held in London, England, 
and is illustrated herewith. This machine, which was 
built by H. W. Ward & Co., Ltd., Birmingham, England, 
is suitable for all kinds of chucking or bar work within 
its capacity, and has been especially designed for use with 
high-speed steel tools. The headstock is fitted with a three- 
speed cone pulley and two sets of double gearing. One 
set is operated by a friction clutch and can be thrown 
into mesh while the machine is running. The other set 
is obtained by sliding the gear into the faceplate wheel. 

An interlocking device is provided which prevents the 
possibility of damage occurring by throwing the two sets 
of back gears into operation at the same time. This ar- 
rangement, together with the two changes supplied on the 
countershaft, gives in all 18 changes of speed to the 
spindle. The gearing is covered with cast-iron removable 
guards to prevent accidents and keep out dirt. 

The spindle is of steel, hardened and ground, and runs 
in parallel bronze bearings. It is 5 in. in diameter and 
has a 35@-in. hole running through. The front bearings 
are 714 in. long. The rear end of the spindle is fitted 
with a collar and three setscrews for centering the stock. 
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Facing and screw-cutting motions are driven by gearing 
from the end of the spindle through a change-gear box 
under the headstock. These gears give eight changes 
of long and cross feed and four changes to the screw- 
cutting motions. The feeds are reversible by lever on the 
change-feed gear box. 

Six adjustable automatic stops are provided for each 
motion, and stops are set to suit the work in hand so that 
six different diameters and six different lengths may be 
turned. The feeds are operated through one lever, so ar- 
ranged that it is impossible to engage two feeds at the 
same time. The carriage has long bearing surfaces and 
quick hand traverse along the bed. It is provided with a 
locking bolt for use when surfacing. 

The carriage is supplied with a chasing motion obtained 
by means of a detachable leader and nut, the leader being 
driven by gearing from the end of the spindle through 
the quick-change gear box under the headstock. This 


gear box gives four changes and a reversing motion to the 
screw, so that with each leader four different threads can 
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Protecting Workingmen’s Eyes 


The Royal Bavarian Workingmen’s Museum, in 
Miinchen, has published the following, by Prof. O. Evers- 
bush and Fr. Koelsch, M. D.: 

Sound and capable eyes are exceptionally important for 
every industrial workman, especially as in many trades 
they are exposed to many injuries and dangers. Besides 
the injurious influence on the eyes of working in too hot 
and dusty rooms, and besides straining the eyes by fine 
sewing by poor light, there are indirect injuries from 
other sources: 

Burning of the eyes by open flames, powder, hot melted 
or glowing metals, liquid slag, melted glass, hot or glow- 
ing coal, wood ashes or boiling liquids and steam. Cau- 
terizing the eyes by lime, potash, soda, soapstone, sul- 
phuric, muriatic, nitric or carbolic acid, aniline dyes, ni- 
tro-naphthalin, dimethylsulphate and other artificial or- 
ganic chemical compounds. Explosions, shots, etc., as 
well as by all sort of foreign bodies. 














A BritisuH CuvuckKING LATHE 


be cut either right- or left-hand. The changes in the box 
are in the ratio of 1, 2, 3 and 4 to 1, so that, supposing a 
four-thread leader is to be in use, it would allow 4, 8, 12 
or 16 threads per inch to be cut. The movement of a 
single lever simultaneously withdraws the tool from the 
cut and the nut from the leader. 

The turret, as will be seen, is hexagonal in form and 
is rotated by hand. The bed is a box casting. The guides 
for the carriage are long and narrow. The bed is sup- 
ported on cabinet legs and is provided with a pan. The 
maximum swing over the bed is 20 in. The cone pulley 
has three steps, each 354 in. wide. The ratios of the back 
gear are driven 4.1 to 1 and 15.5 to 1, respectively. 
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A Tool Post Turret 


The address of Carson & Hartwig, manufacturers of 
the tool-post turret illustrated and described on page 
250, was erroneously given as 25 Market St.; it should 
have been 25 Hackett St., Newark, N. J. 


By proper care while working, by the use of protective 
appliances, and prompt surgical aid, these numerous dan- 
gers may at least be much lessened, although, perhaps, 
not entirely done away with. For this reason the follow- 
ing remarks should be carefully observed: 


Precautions To Be OBSERVED 


Be sure before you engage in a line of work that your 
eves are suitable therefor, because not a few trades and 
businesses call for especially good eyes. Consult a doctor 
teforehand. If you note any disturbances, or any dimin- 
ishing of your sight, have your eyes thoroughly examined 
by your physician; and if he finds it desirable, by an 
oculist. Buy no spectacles without their advice. 

Using the eyes without sufficient light—for instance, at 
dawn or twilight, or with insufficient artificial light, is 
very injurious. This is especially so in relation to fine 
work, as that of clerks, draftsmen, lithographers, com- 
positors, engravers, fine mechanics, seamstresses, knitters 
and such like. If you do not wish to become near-sighted, 
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have weak sight or have your present short-sightedness 
increase, keep your eyes as far as possible from the work. 

The distance between it and the eyes should be at least 
33 em. (13 in.). When the work is over, for instance 
in the pauses, let the eyes rest, especially by looking 
at distant objects and on green things. Sundays and holi- 
days, exercise the eyes with games requiring bodily move- 
ment, and make excursions afoot. ' 

Rush of blood-to the head can injure the eyes; there- 
fore wear big collars, and loose clothing; avoid spiced 
food and strong coffee and tea. Tobacco and spiritous 
liquors are poisons which, especially when used in excess, 
injure the optic nerve, and can work permanent damage 
thereto. Keep the bowels open and the feet warm. Radi- 
ated heat, such’ as comes from open fires, melting fur- 
naces and the like, can be combated by large colored spec- 
tacles, heat veils, protective screens, ete. 


Tue Menace or Poor Licut 


Very injurious to the eyes are excessive daylight or sun- 
light. Among the artificial sources the most dangerous 
to look at is the electric arc lamp. Glowing masses, auto- 
genous welding, very highly illuminated white surfaces, 
as snow, paper, linen clothing, ete., can, besides causing 
headache and eyeache, result in temporary partial blind- 
néss, which in some cases may become permanent and 
even, thorough. 

For this reason the eyes should be protected by suffi- 
ciently large, smoke-gray, shell-shaped spectacles, or by 
screens and dark glass. Avoid looking with the naked eye 
at high lights, or doing fine work in very brilliant sun- 
shine. Even looking at a solar eclipse without a suitable 
yrotection for the eyes can result in permanent injury 
to the sight. 

Many eyes have been ruined in childhood by knives, 
forks, scissors and lights. Adults must be even more 
careful in this respect than children. This you can do 
effectually by protecting the eyes through cleanliness and 
proper spectacles against dust and smoke, which are es- 
pecially prevalent in certain trades. 

For this reason you should have inflammation of the 
cves and eyelids (and above all things of the tear glands) 
ireated by an oculist. Many an apparently trifling trouble 
turns out to be important, when these parts of the eye 
are not kept in good order. 

Among the usual poisonous materials which directly in- 
jure the eyes are gases and vapors, ammonia, chlorine, 
iormaline, etc. The eyes can also be indirectly injured 
hy a general poisoning of the system. This is, for in- 
stance, so in cases of poisoning by lead, arsenic, sulphide 
of carbon, nitro-benzol and aniline. 

For this reason, protect your eyes against irritating 
gases by means of masks and spectacles; and against the 
indirect injury to the sight by these metals and other ma- 
terials, by observing very carefully the directions given for 
handling and working therewith. Absolute cleanliness is 
also important. For this reason, never tu. in rooms con- 
txining lead or arsenic; and before each meal wash the 
hands and the interior of the mouth thoroughly. 


First Arp To THE EyYEs 


For first help in case of injury to the eyes, the follow- 
ing rules should be followed: Even a hardly observable 
injury to the eye can injure the sight, not only of one eye, 
but of both; whereas prompt and proper help might save 
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the sight of the injured eye as well. For this reason, 
when you get any foreign body in the eye, go at once to 
the doctor. Do not try to remove it yourself. And even 
if the eye is injured, keep fingers, dirty handerchiefs, 
aprons, etc., away from it. Leave the injured eye alone, 
and go at once to the doctor. Light injuries require no 
bandage, as the eye has a natural protection in the lids. 
A suitable germ-free bandage is necessary only in cases 
of great injury to the eye. 

Where the eye has been irritated by soap lye, acid, lime, 
milk of lime or mortar, it is very desirable to hold the 
lids open and let fresh water run for a long time over it. 
The patient should lie on his back the while. Then he 
should be taken at once to the doctor. The re- 
moval of particles of lime and mortar from the eye, and 
the employment of remedies to remove the dulling of the 
cornea, cannot take place too soon. 

Finally, remember that in the case of the so called in- 
ternal diseases, anemia (poverty of the blood), tubercu- 
losis, etc., and during and after skin and venereal diseases, 
the eye can sooner or later become diseased in one way 
or another. Here also, the earliest medical assistance is 
always the best. 
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Recording Machine Operations 
By GrorGe F. Carp 


The use of instruments for recording the running time 
of machine tools being somewhat new, a brief description 
of how they are operated may be of interest. It is taken 
for granted that all concerns using power-driven ma- 
chinery desire to obtain from them maximum output, also 
that good business dictates that no more be purchased 
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Record MApE BY PerRForMANCE RECORDER 


than is absolutely necessary to keep pace with the sales. 
There is but one way to obtain the information that 
will make it possible to satisfy these conditions, and that 
is by getting daily records of performances and using 
them, as records from other recording instruments, such 
as wattmeters, thermometers, etc., are used. 
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The chart, Fig. 1, is the reproduction made by one of 
these recorders. It makes one complete turn each hour 
and is operated by electricity. It can be placed in any 
convenient location distant from the machine, preferably 
where the superintendent or manager can keep within 
easy touch of what is going on. Printed provision is 
made on the back for a complete record of starting, stop- 
ping. idle time, ete. 

We will pass to the more important matter of the 
records and the uses that can be made of them. To sim- 
plify the explanation, one instrument and one machine 
will be referred to, that being the smallest unit it is 
possible to use. It will be understood, however, that any 
number of other units can be added without changing 
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the routine for one. This is one of the strong recom- 


mendations for this plan of machine supervision. 
Tue Jos Ticket 

A job ticket is shown in Fig. 2. This ticket is filled 
out by the foreman or whoever assigns the work, and is 
turned in to the recorder room every morning, also during 
the day if the job is changed. It gives the machine num- 
ber, job, and operator’s number, also his name and the 
date. If the job is a very urgent one, a ticket printed on 
red paper or cardboard is used as a notification to the 
attendant to give it particular attention. 
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Fie. 3. THe Cueck Carp 

It frequently happens that the output of some par- 
ticular machine or machines becomes an important factor 
in the delivery of apparatus, and needs close watching. 
By this method the superintendent can be immediately 
advised if anything occurs to delay the work. In such 
eases the attendants are instructed to inform him when 
any unusual stop is made, or the work does not appear to 
be going on as smoothly as it should. They will know 
this by comparing the record on the chart with a check 
card on file in the recording room. 
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THe Cueck Carp 

The check ecard, Fig. 3, is mace up from previous 
records, or from a series of test runs by a skilled operator, 
and shows as nearly as possible the lines and spaces as 
they should appear on the chart when work on that job 
is being done in schedule time. This leads into the field 
of time and motion study, which inevitably follows the 
use of the recorder, but is not essential to its protsitable 
use. 

The check card illustrated shows how job No. 68 should 
appear on the chart. The actual record for this job is 
illustrated in Fig. 1 for the first half of the day. The two 
do not agree very well, but this is accounted for by the 
fact that the lathe was operating only 35 per cent. of the 
time, and could not be expected to follow very closely the 
lines and spaces laid down for steady, systematic work. 

To further assist in watching machines working under 
emergency orders, a separate and inexpensive instrument 
has been designed, which notifies the attendant whenever 
This 


limit is usually a little more than the longest time neces- 


the machine is idle beyond a predetermined !imit. 
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MACHINE OperRAToR’s REcORD OF 
INTERFERENCES 


Fie. 4. 


sary for the machine to stand idle under normal con- 
ditions. 

This instrument consists of a clock movement, a mag- 
net, a contact device and a buzzer, or small electric bell. 
It is connected in series with the recorder and operates to 
automatically sound an alarm when the time for “off 
work,” say 3, 5, 10 or more minutes, has expired. The 
alarm continues to sound until the machine starts again, 
when the contact automatically drops to zero. If the con- 
tact is released by hand it begins to rise immediately and 
will ring the second time, and so continue until the pen 
on the recorder begins marking. 

This auxiliary instrument can be located away from 
the recorder if desired, and if in the superintendent’s 
office will be a valuable aid and in cases where the ship- 
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ment of goods on a promised date is imperative, and one 
or more machines must be worked to the limit to do it. 


MACHINE OPERATOR’S RECORD 


The leaf, Fig. 4, is from a tablet furnished the operator 
and is almost self-explanatory. It furnishes a convenient 
means for him to note, at the time of its occurrence, any- 
thing that interferes with his work, and enables him to 
explain if called to account. These slips are turned in 
daily and filed with the chart they refer to. 

A weekly report sheet, Fig. 5, summarizes the work. 
Space is provided for only two jobs per day. More than 
one change cuts the efficiency of the machine so low that 
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it should not be permitted except in very urgent cases. 
In factories where changes are frequently ordered to satis- 
fy customers, regardless of shop conditions the recorder 
soon puts a stop to the practice, as it shows a waste of 
time that the most exacting sales organization must pay 
attention to. 

This report shows that on Monday and Tuesday the 
same job was in the lathe and the efficiency was 55 and 
57.5 per cent., respectively. On Wednesday two jobs were 
handled, necessitating two changes during the day, which 
dropped the efficiency to 32.5 per cent. On the two 
following days the job of Wednesday afternoon was con- 
tinued, and the efficiency ran up to 54.1 and 60 per cent. 





Section SHOWING IMPROVED OPERATING 
CONDITIONS 


Fia. 6. 


Saturday was a half holiday and a new job put in after 
starting time cut the efficiency down to 48.3 per cent. for 
the half day. The efficiency for Saturday’s time is figured 
on a basis of five hours representing 100 per cent. 

The section of chart,- Fig. 6, shows improved operating 
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conditions. The weekly report, Pig. 5, is turned over to 
the factory manager every Monday morning for approval 
or such action as he chooses to take. Special reports can 
be made daily if desired. It will be seen how easily this 
report can be extended into one for each month and year, 
and how it can furnish a fund of information easily con- 
verted into dollars and cents. 


# 


Chart for the Design of Worm 
Gearing—Errata 


On the chart accompanying the article with the above 
title, page 136, it is stated in the explanation of the il- 
lustrative example that V = 2000 ft. per min. This 
should be read V = 200 ft. per min. On page 135 of the 
asme article, second paragraph, it is represented that P 
= 14,235, etce.; this should read P = 14,235, ete. 


oe 
ee 


Making the ‘‘Wasson”’ Piston Ring 
Erratum 


Our attention has been called to an error in the ar- 
ticle under this head in Vol. 37, page 869, in that it gives 
the impression that the boring and turning of the piston 
rings are done on the Gisholt lathe, and the cutting off 
on the Gridley automatic. The Gisholt lathe is used to 
bore, turn and cut off the medium-sized rings, thus.do- 
ing all of the lathe work on them. Similarly, the Gridley 
automatics do all of the lathe work on the small-sized 


rings. 





PERSONALS 











N. B. Chace, superintendent of the Cincinnati Shaper Co., 
returned from a European business trip on Feb. 3. 

Phillip O. Geier, treasurer of the Cincinnati Milling Ma- 
chine Co., sailed on Feb. 6 for Panama and the West Indies. 

L. Gerard Smith, formerly with the Safety Car Heating 
and Lighting Co., has become general manager for Spindler & 
Deringer, Jersey City, N. J. 

G. Mattmann, European representative of the Cincinnati 
Milling Machine Co., who has been in this country on a busi- 
ness trip since the holidays, sailed for Germany on Feb. 5. 

Nathan B. Payne, who has been associated with Manning, 
Maxwell & Moore for a number of years, has accepted the 
position of manager of sales with the Davies-Bournonville 
Co., New York City. 

W. F. Rockwell, for several years engineer with F. W. 
Bird & Son., East Walpole, Mass., has resigned, effective 
March 1, in order to join the engineering staff of C. H. 
Scovell & Co., Boston, Mass. 


Robert H. Shaffer has resigned as assistant chief engineer 
of the J. L. Mott Co.’s plant, at Trenton, N. J., in order to 
take the posifion of master mechanic with the Dominion Tex- 
tile Co., Magog, Quebec, Canada. 

Edward T. Hendee, formerly assistant to the president of 
Joseph T. Ryerson & Son, Chicago, Ill., has been elected sec- 
retary of the company, in charge of railroad sales, suc- 
ceeding Gilbert H. Pearsall, recently resigned. 

H. P. Eilers, for the past 11 years in the machinery sales 
department of Manning, Maxwell & Moore, Inc., New York 
City, severs that connection on March 1, and in the mean- 
time can be reached at 370 Manhattan Ave., New York City. 


Cc. L. Campbell has resigned his position as supervisor of 
tools with the Studebaker Corporation in order to become as- 
sociated with the Toledo Drill and Tool Co., Toledo, O., with 
whom he will act in the capacity of treasurer and general 
Campbell was connected 


manager. In previous years Mr. 
with both the Standard Tool and National First Drill com- 
panies. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


Bids will be received at the Bureau of Yards and Docks, 
Navy Dept., Washington, D. C., until Feb. 21, for extending 
the foundry at the navy yard, Portsmouth, N. H. Estimated 
cost, $12,000. Plans and specifications may _ be obtained on 
application to the Bureau, or to the Commandant at the Navy 
Yar 


The Ford Motor Co., Detroit, Mich., contemplates the con- 
struction of an assembling plant at Cottage Farm Bridge, 
Boston, Mass. Plans for the new building are being prepared 
by Philip R. Hovey, Arch., 50 State St., Boston. 


Representatives of the Martin Tractor Engine Co., of 
Springfield, Mass., are negotiating for the —_ of a site 
for a branch factory at Great Barrington, Mass. 


John F. Duby, agent for the Overland car at Mattapan, 
Mass., is opecting © parege at 1348 Blue Hill Ave. The struc- 
ture will be of brick, 140x60 ft., and will be equipped with 
modern improvements for the care and repair of automobiles. 


The Blue Ribbon Auto & Carriage Co., Cannon St., Bridge- 
port, Conn., is making arrangements to build a new factory 
at Fairfield and State Sts. Plans call for an el-shaped build- 
ing probably three-stories high, of brick, heavy mill con- 
struction. F. A. Cooper is arch. 


Contracts will soon be awarded for an addition, 57x65 ft., 
of wood, to a garage on Park Ave., Bridgeport, Conn., owned 
by J. W. Drew. 


The J. H. Bergen Co., manufacturer of cut glass, contem- 
plates the construction of a foundry on Brittania St., Meriden, 


Conn., for the manufacture of silver deposit ware. Walter 
H. Bradley is pres. and gen. mer. 
J. F. English will build a one-story garage, 40x50 ft., of 


brick, on Chapel St., New Haven, Conn. C. S. Palmer is arch. 


Plans are being prepared for a garage to be built on 
Worthington St., Springfield, Mass., for the E. R. Clark Auto 


Co. It will be 60x66 ft., two stories high, of brick, with con- 
crete floors. George B. Allen, Hartford, Conn., is mill engr. 
MIDDLE ATLANTIC STATES 


A public garage is being built on the Williams property 
on Kingwood Ave., Frenchtown, N. J., which was recently 
purchased by E. B. Apgar. 

W. M. Stidworthy contemplates the construction of a brick 
garage and repair shop at Hackettstown, N. J. 

A project is on foot to rebuild the Silverstein Garage on 
Ocean Ave., Long Branch, N. J., which was destroyed by fire 
last summer. 

A permit has been issued for the construction of a garage 
and repair shop for the police, fire and city officials’ auto- 
mobiles, Department of Public Safety, Trenton, N. J. 

The rolling mill at the plant of the John A. Roeblings’ 
Sons Co., Trenton, N. J., was damaged by fire, Feb. 1, caused 
by an explosion. The loss is estimated at $100,000. 

Gunther & Knittle, agents for the Ford automobile at 
Catawissa, Penn., are constructing a garage and repair shop 
at that place. 

The plant of the Carbon Steel Co., at East Carnegie, Penn., 
was damaged by fire recently. Loss, between $50,000 and $75,- 
000, mainly on machinery. 

Fire, Feb. 2, destroyed a building of the Erie Forge Co., 
Erie, Penn. Loss, $100,000. 

The Pittsburg Screw & Bolt Co. has awarded a contract 
for the construction of a steel structural shop on Preble Ave., 
Pittsburgh, Penn. Estimated cost, $40,000. Noted Jan. 23. 


SOUTHERN STATES 


L. Kaufman and Maurice Block plan the erection of a two- 
story garage at Richmond, Va. The estimated cost is $18,000. 


A contract has been awarded for the erection at Spartan- 
burg, S. C., of a roundhouse and machine shops, for the entire 
system of the Greenville, Spartanburg & Anderson Ry. Co. 


Fire, Feb. 1, damaged the plant of the Conklin Tin Plate 
Co., Savannah, Ga. Loss, $20,000. 

The Georgia Harrow & Implement Co. has been incorpor- 
ated at Tifton, Ga., with a capital stock of $15,000, and will 
establish a plant to manufacture farm implements. J. D. 
Cook, R. S. Short and J. H. Brown are among those interested. 

The Gadsden Car Works, Gadsden, Ala., will build an addi- 
tion to double its present capacity of 600 cars per month. 

The Southern Pacific Ry. plans to erect new shops at La- 
fayette and Algiers, La., at an approximate cost of $250,000. 
Hiram W. Sheridan, New Orleans, La., is gen. supt. 3 

W. P. Biddle, 110 East Vine St., Knoxville, Tenn., will 
establish a plant to manufacture steel ranges, for which 
equipment is needed. 

The Cadillac Sales Co. has been organized at Knoxville, 
Tenn., with $10,000 capital stock, and will erect a showroom 
and repair shop. : Pace, E. C. Mahan and Ben A. Morton 
are among those interested. 

The Tennessee Hoop Co., Memphis, Tenn.. has decided to 
increase its capital stock from $25,000 to $100,000, and will 


enlarge its plant correspondingly. 


MIDDLE WEST 


The Pennsylvania Iron & Coal Co. is planning to erect a 
plant at Canal Dover, Ohio, for the manufacture of sheet 
metal for steel railroad cars. M. A. Hanna & Co., Cleveland, 
are interested. 


Contracts will be awarded soon by the Tool Steel Gear & 
sg Co., Cincinnati, Ohio, for the erection of a machine 
shop. 


Bert Baldwin & Co., archs., Perin Bldg., Cincinnati, Ohio, 
have plans ready for bids for a new factory building to be 
erected in Cumminsville, for the Ohio Knife Co., Cincinnati. 


Contracts have been awarded by the Atlas Car & Mfg. Co., 
Sovesaae. Ohio, for the erection of a two-story factory, 
xl t. 


The Atlas Car & Mfg. Co., Cleveland, Ohio, has awarded 
qoenrosts for the erection of a one-story shop building, 100x 
00 ft. 


Cc. Shaw and Harry Ostendorf, Cleveland, Ohio, have 
leased a building at 731 Vincent Ave., N. W., and will operate 
an auto repair shop. 


The four-story garage and repair shop of the Judd Auto- 
mobile Co., Huron Rd., Cleveland, Ohio, was destroyed by fire, 
Feb. 1. Loss, $450,000. F. H. Judd, pres., has opened a tem- 
porary office at 660 Hippodrome Bldg. 

The Standard Steel Casting Co., 3315 West 73d St., Cleve- 
land, Ohio, has let the contract for the erection of a foundry, 
cupola-house and a pattern shop, to cost $6000. 

The American Steel & Wire Co. has awarded contracts for 
the erection of a garage at Jones Rd. and Wheeling & Lake 
Erie R.R., Cleveland, Ohio. 

The foundry and machine shop of Chisholm & Moore Mfg. 
Co., at 49th St. and Lakeside Ave., Cleveland, Ohio, has been 


partially destroyed by fire. Loss, $15,000. The company 
makes hoisting cranes and castings. 

The plant of the Upson Nut & Bolt Co., Cleveland, Ohio, 
was wrecked by an explosion, Jan. 28. 


The White Co., Cleveland, Ohio, is considering the con- 
struction of a new factory building. Plans have been sub- 
mitted for a 160x240-ft. one-story steel and brick structure, 


to be erected at the corner of St. Clair Ave. and East 79th St. 

The Cleveland Ry. Co., Cleveland, Ohio, has awarded the 
contract for a new two-story garage to be erected at 2402 
East 14th St. It will cost $10,000. E. B. Hasorodt, of the city 
council, is chn. on st. rys. 

The building occupied by the Judd Automobile Co.’s garage, 
and the Weaver Twelvetree Co.'s garage, 1206 Huron Road, 
Cleveland, Ohio, was destroyed by fire, Jan. 31. Loss, $150,000. 

Fire, Jan. 31, damaged the plant of the Chisholm-Moore 
foundry, 49th St. and Lakeside Ave., Cleveland, Ohio. Loss, 
$14,000. 

The Brennen-Smyth Steel Casting Co., 2284 Scranton Road, 
Cleveland, Ohio, will erect a two-story foundry and machine 
shop, 100x75 ft. Noted Jan. 30. 

The Columbus Iron & Steel Co., Columbus, Ohio, has raised 
its capital from $1,000,000 to $1,500,000. New mechanical 
equipment will be purchased soon. 

The Medina Foundry Co., Medina, Ohio, will erect a pat- 
tern shop, 42x50 ft. 

The Sidney Tool Mfg. Co., Sidney, Ohio, has increased capi- 
tal to add new machine tools, etc., to its factory. 

Plans are being prepared for a one-story roundhouse, 
130x100 ft., and a one-story car barn, 45x150 ft., for the Lake 


Erie & Youngstown R.R. Co., Youngstown, Ohio. H. R. Clay- 
ton, 20 West Front St., is ch. engr. 
The Pilot Motor Car Co., Richmond, Ind., will erect an 


addition to its factory. It will be two stories high, 46x120 


ft., of brick. 


J. C. Llewellyn, 38 South Dearborn St., Chicago, lL, is pre- 
paring plans for a one-story foundry, 205x222 ft.. for Nichvwlas 
& Shepherd, Marshal St., Battle Creek, Mich. Cost, $45,000. 


Geo. W. Graves, 55 Rowland Bldg., Detroit, Mich., has 
awarded the contract for the new one-story factory, 100x200 
ft.. for the Walter Machine Co., 186 Bellevue Ave., Detroit. 
Cost, $45,000. 


The Crescent Air System Co., Detroit, Mich., manufacturer 
of compressed air equipment for motor cars, has leased a 
new building at 1199 Woodward Ave. 


The Jeffery-Dewitt Co., Detroit, Mich., will build an addi- 
tion to its factory, affording 6000 additional sq.ft. of space for 
the manufacture of spark plugs. The original plant will be 
devoted solely to the manufacture of porcelains and tLe ma- 
chining of metal parts. 


Contracts have been awarded by W. H. Allen, Detroit, 
Mich., for the erection of the factory at Fifth and Lafayette 
Sts., Detroit. The building will be occupied by the Detroit 
Laundry Machinery Co., 46 Grand River Ave. 


The Wernette, Bradfield, Mead Co., 441 Houseman Bldg.. 
Grand Rapids, Mich., has awarded the general contract for the 
two-story and basement factory, 80x150 ft.. for the Metal 
A Hana Co., E. W. Irwin, secy., Sixth and Front Sts. Cost, 


The Superior Foundry Co., Trenton, Mich., is planning to 
erect a foundry, 390x80 ft., in the spring. 

The International Harvester Co., Chicago, Tl... 
a two-story brick addition, 25x130 ft., to its works. 


will build 
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Fire, Jan. 27, destroyed the bolt shop of the Illinois Car & 
Equipment Mfg. Co., Hegewisch, Chicago, Ill. Loss, $50,000. 

Contracts have been awarded by the Danville Malleable 
Co., Danville, Ill, for erecting its manufacturing plant. It 
will be one story, 640x80 ft. 

The Machinery & Motor Co., Quincy, IlL, which has becn 
incorporated with a capital of $25,000, contemplatez the erec 
tion of a plant at once. Those interested arc Benner Kinset, 
Fred H. Wilms and Harry V. C. Tingley. 

The Berlin Machine Works, 140 South Dearborn St., Chi- 
cago, Ill., will receive bids about Mar. 1, for the erection of a 
factory at Beloit, Wis. It will be a one- and two-story struc- 
ture, 294x275 ft. Perkins, Fellows & Hamilton, 6 North Clark 
St., Chicago, are preparing plans. 

Harold Cummings, Mineral Point, Wis., is building a ce- 
ment-block garage. It is expected to be ready for occupancy 
ubout Apr. 1 


WEST OF THE MISSISSIPPI 


Fire, Jan. 31, destroyed the automobile and implement plant 
of T. G. Northwall Co., Sioux City, lowa. Loss, $70,000. 

The Galveston Commercial Assoc., Galveston, Tex., is pro- 

moting the establishment of a large machine shop and plant 
for the manufacture of engines. 
The Roderick Bugsy & Implement Co., Hannibal, Mo., re- 
cently incorporated with a capital of $25,000, will equip a 
plant for the manufacture of farm and other tools. T. N. 
Cousins is pres. 

The Schlueter Mfg. Co., St. Louis, Mo., has acquired a site 
and will erect an addition to cost approximately $20,000, to 
its plant, for the manufacture of tinware and gaivanized- 
iron ware. 

Fire, Jan. 28, damaged the machine shop and garage of J. 
W. Edwards & Co., Hempstead, Tex. Loss, $700. 

A. Lair, S. E. Patton and William McCause are interested 
in a company recently incorporated at Frederick, Okla., with 
a capital of $25,000. The company will equip a plant for the 
manufacture of a patented incinerator. 


WESTERN STATES 


The Ford Motor Car Co., Detroit, Mich., is having plans 
prepared for the construction of a three-story and basement 
factory at East 11th and Division Sts., Portland, Ore. The 
estimated cost is $200,000. Doyle, Patterson & Beach, Worces- 
ter Bldg., Portland, are the archs. Noted May 30, 1912. 

Nathan Blanchard, Los Angeles, Calif., is having plans 
prepared for the construction of a commercial garage and 
machine shop on East Fifth St., Los Angeles. It will be 50x170 
ft. John C. Austin and W. C. Pennell, Wright & Callender 
Bldg., Los Angeles, are the archs. 

The Modesto Mfg. Co., Modesto, Calif., recently incorporated 
with a capital of $100,000, will erect a plant at Modesto, for 
the manufacture of scrapers and potato diggers. 

The Norviel-Compton Scraper Co., Pixley, Calif., plans to 
construct additions and make improvements to its plant at 
Pixley. 

CANADA 


The Chatham Auto Wheel Co., 
erection of a new factory, costing $40,000. 
required. 

The Standard Steel Construction Co., Port Robinson, Ont., 
will erect a 60x300-ft. steel plant, to cost approximately 
$100,000. Plans have been prepared. 

George Reid, Kildare Road, Walkerville, Ont., will erect a 
g2 rage and factory, costing $19,000. It will be of brick, stone 
ecncrete and steel construction, three stories, 119x50 ft. Ley- 
bourne & Whitney, Davis Bldg., Walkerville, are archs. 

Tine Beaver Automobile Co., Portland, Ore., which was 
recently incorporated with a capital of $150,000, contemplates 
the erection of a plant at Vancouver, B. C., for the manufac- 
ture cf automobiles. 

The Noyes Machine Co., Portland, Me., manufacturers of 
brass specialties, plans to establish a Canadian branch at St. 
John, N. B. A building on Nelson St. has been leased. 

M. Beattie & Sons, Welland, Ont., manufacturers of dredges 
and contractors’ supplies, will enlarge their plant to double 
its present capacity. Plans will be prepared at once. 

Fire, Feb. 2, destroyed the forge building of the Canada 
Forge Co., Welland, Ont. Loss, $35,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Chatham, Ont., plans the 
Machinery will be 


The Schmick Handle & Lumber Co. has awarded a con- 
tract for the construction of a handle and sawmill, 100x200 
ft., two stories, and a thimble mill, 32x160 ft., Augusta, Maine. 
The specifications call for concrete foundations and substruc- 
tures of hard pine lumber. The company also contemplates 
oe construction of a boiler house, warehouse and power 
1ouse. 

Fire, Feb. 2, destroyed the 
Mendon, Mass. Loss, $25,000. 

_ A site, 51x111 ft., is being excavated on Locust St., Haver- 
hill, Mass., for the construction of an eight-story shoe fac- 
tory, to be built by Ernest N. Gilman and John H. Tilton. 

Henry Taylor, formerly president of the New York & New 
England Paper Co., is negotiating for a site for a paper mill 
at Holyoke, Mass. 

The Hodges Fibre Carpet Co. has built a new mill at its 
plant in Indian Orchard, Mass., and is installing new machin- 
ery for the manufacture of a new material for floor covering. 

The Joseph E. Herman Shoe Co. plans to enlarge its plant 
at Millis, Mass., and install new equipment. 

Eaton, Crane & Pike, of Pittsfield. Mass., will take over 
the Riverdale Worsted Mills, at Pittsfield, recently purchased 
at auction by Richard Rositer, Paterson, N. J., and will equip 
the same for paper manufacture. 


Whiting Shoddy Mill, East 
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The Crompton & Knowles Loom Works Corp. is building 
a steam compressor and pump room, 39x33 ft., one story, at 
Worcester, Mass. 

The Glenlyon Dye Works, a part of the Saylesville Bleach- 
ery, Providence, R. lL, were damaged, recently, by the explo- 
sion of a steam economizer. Loss, $30,000. 


The Siemon Hard Rubber Co. has purchased a site adjoin- 
ing its plant at Bridgeport, Conn., and plans to build an ad- 
dition. 


The Connecticut Co. has had preliminary plans erepares 
for the construction of a mill near its present two mills at 
Danielson, Conn., for the manufacture of the yarns which they 
use in making automobile-tire duck. Noted Jan. 30. 


The Harris Bros. & Barnett Co., manufacturers of muslin 
underwear, New York, has leased the main floor of the 
Hooker Carriage Plant, at New Haven, Conn., and is installing 
equipment for the manufacture of its specialty. 


The factory of the Gilbert Corset Co., on Center St., New 
Haven, Conn., recently damaged by fire, will be repaired. 
Estimated cost, $1000. The Sperry Engineering Co. has charge 
of the work. 

The Waterman Worsted Co., recently incorporated at Put- 
nam, Conn., with a capital of $100,000, has leased the Putnam 
Mills, and will install additional machinery. Frederick Water- 
man is pres. 


MIDDLE ATLANTIC STATES 


The Flory-Williamson Co., manufacturer of pianos, has 
bought a site at 111 Chenango St., Binghamton, N. Y., and will 
erect a new building to be used as a salesroom and possibly 
for a factory. 

The Curber Dry Kiln Co., recently incorporated with a 
capital of $20,000, will build and equip a lumber drying plant 
at Buffalo, N. Y. Burwell S. Cutler is a director. 

Harmon Nathan, who recently bought a factory for the 
manufacture of shirts, at Clayton, N. Y., contemplates build- 
ing an addition. 

The Elixman Paper Core Co., Inc., plans to establish a 
plant at Corinth, N. Y. T. Elixman is one of the incorporators. 

Fire, Jan. 31, destroyed machinery at the lant of the 
Glens Falls Match Co., Glens Falls, N. Y. Loss, $200,000. 

The Art Silk Yarn Co., recently incorporated with a capital 
of $500,000, at New York, has selected a site of seven acres 
at Kingston, N. Y., and plans to construct 12 buildings for the 
manufacture of silk yarn from cotton. The machinery will 
be built from machinery furnished by the owners. B. W. 
Wilkins is pres. 

Frank B. Hill, care of Frederick Hammond, Arch., 391 
East 19th St., New York, N. Y., is having plans prepared for 
a four-story wagon works, 130x51 ft. The estimated cost is 
$60,000. 

A. Mason & Sons, of Peru, N. Y., manufacturers of sash, 
doors, —yry and mill work, have located a branch of their 
business at Plattsburgh, N. Y. 

The Pine Valley Rug Co. plans to enlarge its plant at Pine 
Valley, é 

The Federal Cooperage Co. has awarded the contract for 
the construction of a factory at Yonkers, N. The building 
will be two stories, 30x119 ft. J. B. Wagner is supt. 

The Smith Carpet Co. has been granted a permit to build 
a two-story brick addition to Building 20, of the Moquctte 
Mill, Nepperham Ave., Yonkers, N. Y. 

We are officially advised that the International Agricul- 
tural Co., 165 Broadway, N. Y., contemplates the construction 
of a plant at Carteret, N. J. 

The Common Sense Suspender Co., Morristown, N. J., 
manufacturer of suspenders, has leased new quarters in the 
Schmidt Building, and will install a machinery hosiery knit- 
ting department. 

R. H. Nathan, Newark, N. J., is having plans prepared by 
William E. Lehman, arch., for a leather manufacturing plant, 
to replace his plant, recently destroyed by fire. The structure 
will be erected at 132 Frankfort St., and will be 80x90 ft. A 
new one-story brick boiler and engine room, 5x65 ft., will 
also be erected. The company is known as the Leather & 
Patent Cloth Novelty Co. 

The Verona Chemical Co., Newark, N. J., has taken out a 
permit to build an addition to its chemical manufacturing 
plant at Verona and Riverside Aves. The new structure will 
be one story, 1x60 ft. Noted Jan. 2. 

The Interstate Clay Products Co., New Brunswick, N. J., 
has been organized with a capital of $100,000, to operate a 
clay-working plant on the Raritan River, near the borough 
of South River. William J. Lyle, New Brunswick (Highland 
Park), is pres. 

The Manhattan Rubber Mfg. Co., Passaic, N. J., plans ad- 
ditions to its plant. A hose-department building is at present 
in course of construction, as well as a box factory and ma- 
chine shop. 

Fire, Feb. 4, damaged the factory of ihe Empire Rubber 
Co., Trenton, N. J. Loss, $5000. 

The National Imprint Co., Trenton, N. J., manufacturer of 
lead pencils for advertising purposes, pen holders, etc., is 
considering plans for the enlargement of its plant. 

The South Jersey Crockery Co., Trenton, N. J., will build 
a new one-story addition to its crockery manufacturing plant, 
to be used as a kiln building, on Decatur St. 

Fire, Jan. 23, destroyed the plant «+f the Cumberland Shirt 
Mfg. Co., Ashland, Penn. Loss, $150,000. 

* Plans are being prepares for the construction of a cigar 
factory at Boyertown, Penn. James J. Brown is pres. of the 
company. 

The American Viscose Co. plans to double the size of its 
plant at Chester, Penn. 

The Pennsylvania Rubber Co., Jeanette, Penn., is having 
plans prepared for the construction of a three-story addition 
- S00 000 area of 8000 sq.ft., and to cost in the neighborhood 
Oo , ‘ 
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The New Jersey Zinc Co., Palmerton, Penn., has purchx3ed 
a 12-acre tract of land near Allentown, Penn., ond will erect 
a stone-crushing and hydrating plant on the property for use 
in the manufacture of its products at the l’almerton pliant. 

The John B. Stetson Co. plans to build an addition to its 
pet factory at Third St. and Montgomery Ave., Philadelphia, 

enn. 

The plant of Samuel Flock, 460 North Third St., Philadel- 
phia, Penn., manufacturer of quilts and similar cloth spe- 
cialties, was destroyed by fire recently. 

The D. H. Coldren Mfg. Co., of Schuylkill Haven, Penn., 
is endeavoring to secure a site for its industry in either 
Kingston, Dorranceton or Forty Fort. The concern manufac- 
tures underwear. 

The Western Maryland Ry. Co. will build a grain elevator 
2 Port Covington, Md. H. R. Pratt, Hillen Station, is Ch. 
cner. 

George C. Moore, C. H. Dean and others contemplate estab- 
lishing a cannery at Queen Anne, Md. 

The Landing Neck Canning Co. has awarded a contract 
for the construction of a_ cannery, 40x100 ft., at Trappe, Md., 


estimated to cost $1000. Bids are now being received for the 
machinery. 
Martin Jarboe and Robert Harrison, Sherwood, Md., con- 


template establishing a cannery at Bozman, Md. 


SOUTHERN STATES 


Carneal & Johnson, Richmond, Va., are preparing plans for 
the construction of a $50,000 building for the Richmond 
Dairy Co. 

The Mayesville Cotton Mills, Mayesville, S. C., which was 
poqeatly incorporated, is planning the construction of a $50,000 

uilding. 


The Imperial Tobacco Co., Mullins, 8S. C., will erect an ad- 
dition to its present building at an approximate cost of $45,000. 
J. P. Sale is mgr. 


Fire, Feb. 1, at Savannah, Ga., damaged the Planter’s Rice 
— loss, $20,000, and the Quaker City Flour mill; loss, $25,- 
000. 


The Beechnut Canning Co. will shortly commence the con- 
struction of a canning factory at Tampa, Fla. 

The Georgia Realty & Mfg. Co., Macon, Ga., plans to erect 
three plants, costing $100,000 each, for the development of 
beauxite, kaolin and fuller’s earth deposits. 

The Perfection Mattress Co., Birmingham, Ala., 
a two-story brick building at a cost of $12,700. 

Plans have been prepared by Walter C. Keenan, New 
Orleans, La., for the construction of a four-story brick factory 
for the Mills Press Co. The structure will have a composition 
roof, elevators, etc. 

The Sunbeam Laundry,Lewisburg, Tenn., will receive bids 
until Mar. 15, for the erection of a three-story concrete block 
building, 30x70 ft. Machinery, to cost about $3500, will be 
required. 

The Cherokee Glove Co., Nashville, Tenn., manufacturer 
of cotton work gloves, has decided to remove its plant to 
Lebanon, Tenn. 

J. W. Johnson & Co., Jackson, Ky., have purchased 30,000 
acres of timberland in Letcher County, Ky., and will build a 
large sawmill on the property. 


will erect 


MIDDLE WEST 


The saw and planning mills of the J. T. Weybrechts Sons 
Co., Alliance, Ohio, were destroyed by fire, Jan. 31. 4088, 
$75,000. 

Bids will be asked soon by the city of Cleveland, Ohio, for 
the erection of a laundry at the City Hospital. It will be 
two’ stories high, 64x90 ft. C. W. Stage is dir. pub. safety. 

The Zipp Co., Cleveland, Ohio, maker of flavoring extracts, 
will erect a large new factory. 

The C. Well Mirror Co., Toledo, Ohio, will erect a one- 
story factory, 40x126 ft. Mills, Rhines, Bellman & Nordhoff, 
1234 Ohio Bldg., Toledo, are archs. 

The Sash Fertilizer & Chemical Co., Fort Wayne, Ind., will 
erect a six-story fertilizer factory, 130x326 ft. 

Bids are being received by the Perfection Biscuit Co., Fort 
Wayne, Ind., for the erection of a four-story factory, 60x120 
ft. Estimated cost, $50,000. Richards, McCarty & Bulford, 
New Hartman Bldg., Columbus, Ohio, are archs. Noted 
Jan. 30. 

The Bad Axe Brick & Tile Mfg. Co., Bad Axe, Mich., will 
erect an addition to its factory. 

The Johnson Furniture Co., Godfrey St., Grand Rapids, 
Mich., is having plans prepared for a four-story factory, 62x 
202 ft. Cost, $50,000. 

Jas. Price, West Eighth St., Holland, Mich., is receiving 
bids on the three-story tannery, 50x110 ft., for J. T. Dornbos, 
care of People’s Savings Bank, Grand Haven, Mich. Cost, 
$25,000. 

The Illinois Vinegar Mfg. Co., Chicago, IIL, will build a 
50x125-ft., one-story brick addition to its plant at Rockwell 
and 19th Sts. 

The Andrews Milling Co., Chicago, Ill, will erect a three- 


story flour mill, 50x120 ft. William P. Doerr, arch., 3400 
South Center Ave., Chicago, is preparing plans. 
The Schulze Baking Co., 30 North La Salle St., Chicago, 


Tll., is having plans prepared for the erection of a four-story 
bakery. Bids will be received about Mar. 1. Estimated cost, 
$175,000. John Ahlschlager & Son, 155 North Clark St., Chi- 
cago, are archs. Noted Feb. 6. 

The By-Products Coke Corporation, 11,360 Torrance Ave., 
Chicago, Ill., will build an addition to its plant, 150x120 ft., 
one story, of steel, and will install 36-ft. coke ovens. 

Fire, Jan. 23, damaged the plant of Charles Rubens & Co., 
button manufacturers, Chicago, Ill. Loss, $25,000. 
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The Thomas Overall & Shirt Co., Green Bay, Wis., has 
secured a site for a manufacturing pepat at Green Bay. The 
present factory equipment from rinceton, Wis., will be 


moved there, and later it is contemplated to also bring the 
Fond du Lac plant to this city. 

John Baum and Lawrence Godfredson, 140 South Jackson 
a Green Bay, Wis., will erect an overall factory at Green 

ay. 
é The sawmill of the Doud Sons Co., at March Rapids, near 
March, Wis., has been totally destroyed by fire. Loss, about 
$10,000. 

Fire has damaged the shingle mill of the Menomonie River 

Shingle Co., Menomonie, Wis. Loss, $3500. 


WEST OF THE MISSISSIPPI 


Fire, Jan. 30, damaged the plant of the Excelsior Powder 
Mfg. Co., Holmes Park, Kansas City, Mo. 

Fire, Feb. 3, destroyed the plant of the Non-Royalty Shoe 
Co., 2201 Pine St., St. Louis, Mo. Loss, $85,000. 

The Kootenai Lumber Co., Kootenai, Mont., contemplates 
the erection of a sawmill at Rexford, Mont. W. H. Graham is 
mgr. 


The Pioneer Pole & Shaft Co. will erect a plant at Camden, 
ar for the manufacture of shafts, poles and other wooden 
articles. 


The Diamond Ice Co., Denison, Tex., plans to establish an 
ice plant at Denison. S. C. Naur, J. S. Naur and A. S. Burrows 
are interested. 

WESTERN STATES 

The Pasco Steam Laundry Co., Pasco, Wash., which has 
been recently incorporated with a capital of $25,000, will erect 
a laundry plant at Pasco, to cost approximately $5000. J. W. 
Hunt and A. George Wehe are interested. 

Plans are being prepared for the construction of a two- 
story adidtion to the canning plant of the Puyallup & Sum- 
mers Fruit Growers’ Assn., at Puyallup, Wash. 

The Milton Fruit Growers’ Union, Walla Walla, Wash., 
contemplates the erection of a cannery and spray manufac- 
turing plant at Walla Walla. 

The sawmill plant of the O’Connell Lumber Co., Winlock, 
Wash., was destroyed by fire Jan. 21. Loss, about $40,000. 

The Western Glass Co., Independence, Ore., has acquired 
a site covering eight acres, at Independence, and will erect a 
large glass factory. O. H. McClellon is pres. 

The Ever Fresh Co., Medford, Ore., plans to erect a fruit- 
drying plant at Medford. J. Morton, Sutherlin, Ore., and A. 
G. Chaloupka, Portland, Ore., are interested. 


Fire, Jan. 27, destroyed the Roseburg Flour Miil, Roseburg, 
Ore. Loss, $9000. 


The Globe Grain 
started the erection 
Calif. 

The Imperial Steam Laundry Co., Imperial, Calif., plans to 
pure a steam laundry plant at Imperial, to cost approximately 
8000. 

Fred Meyers, Visalia, Calif., is considering a site at Porter- 
ville, Calif., for the erection of a large alfalfa milling plant. 


The Associated Oil Co., Porta Costa, Calif., has started the 
erection of a refinery at Porta Costa, to cost approximately 
$1,000,000. W. H. Weeks is the supt. 

The Olympia Cotton Mills Co. of Southern California, 
Los Angeles, Calif., recently incorporated with a capital of 
$2,500,000, will erect a large cotton mill at San Pedro, near 
Los Angeles. M. W. Durham, C. F. Hamberg and C. W. Dur- 
ham are interested. 

The Santa Rosa Shoe Mfg. Co., Santa Rosa, Calif., has ac- 
quired a site at Third and F Sts., Santa Rosa, and will erect a 
large shoe factory. 

\V. F. Cottrell, Los Angeles, Calif., is having plans pre- 
pared for the construction of a factory at Torrance, near 
Los Angeles, for the manufacture of buttons. Irving J. Gill 
is the arch. 


& Milling Co., Los Angeles, Calif., has 
of a large milling plant at Fullerton, 


CANADA 


The Smarton Shoe Co., Quebec, Que., will 
pared for a factory to be erected at Maisonneuve, 
Que. It will be 230x245 ft. 

The Smart-Woods Co., Montreal, 
and additions to its bag factory on 
three stories, of reinforced concrete, brick and mill con- 
struction. Ross & McDonald, 1 Belmont St., are archs. 

The Vera Chemical Co, will erect a size factory at Bur- 
lington, Ont. It will be four stories, 152x62 ft., and boilers, 


have plans pre- 
Montreal, 


Que., plans alterations 
Mullins St. It will be 


engines, belting, 70-ft. stacks, will be required. Gladman & 
Gladman, Confederate Life Bldg., Toronto, Ont., are archs. 
D. C. Davis is supt. of the company. 


Fire, Feb. 3, destroyed the corundum mills at Craigmont, 


Ont. Loss, $500,000. 
Fire, Jan. 28, destroyed the mica factory of Blackburn 
Bros., Creighton West, Ont. Loss, $15,000. ' 


The Western Terminal Elevator Co., Fort William, Ont., 
plans to erect an addition to its elevator, increasing its ca- 
pacity by 1,000,000 bu. Work will be begun at once. 

S. L. Clark, Galt, Ont., will erect a ereamery in the spring. 
The building will be of brick or concrete construction, with 
concrete and tlie floors. 

The Stewart Sheaf Loader Co., Guelph, Ont., has completed 
plans for a factory building to be erected this spring. 

Fire, Jan. 29, damaged the engine room of Lucknow Fur- 
niture factory, Lucknow, Ont. Loss, $1000. 

Fire, Jan. 28, damaged the factory of the Ottawa Patterson 
Co., Ottawa, Ont. Loss, $4000. 

Senator Valentine Ratz plans the erection of a felt boot 
factory at Tavistock, Ont., for which general shoe machin- 
ery will be required. The building will be of louse brick, 

,000. 


two stories, 60x75 ft., and is estimated to cost 
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NEW INCORPORATIONS 








METAL WORKING 

Th following companies have been incorporated to manu- 
facture: 

Package Machinery Co., Boston, Mass.; machinery. _Capi- 
tal, $5,000,000. Incorporators: J. R. Lazenby, E. . Roche, 
Lynn, Mass. 

The Sterling Valve Co., Springfield, Mass.; flushing valves. 
Capital, $75,000. Incorporators: J. L. Beck, A. H. Pierson, N. W. 
Farley, Springfield. 

Herrick & Cowell Co., New Haven, Conn.; machinery, hard- 
ware. Capital, $10,000. Incorporators: Lewis Herrick, W. G. 
Cowell, W. M. Parsons, New Haven, Conn. 

Charles S. Johnson Co., New Haven, Conn.; automobiles. 
Capital, $150,000. Incorporators: Charles S. Johnson, Clar- 
ence R. Hooker, Frank H. Mason, New Haven. 

American Steel Frame & Band Iron Co., Inc., Boro. Man- 
hattan, N. Y. Capital, $25,000. Incorporators: Morris Danzig, 
Benjamin Markowitz, Max Markowitz, 1036 Bryant Ave., 
Brooklyn. 

Braun Knifeless Scale Co., Inc., Boro. Manhattan, N. Y.; 
scales and weighing machines. Capital, $100,000. Incorpor- 
ators: William F. Braun, Marie A. Braun, Louis Reuss, 304 
Grove St., Brooklyn, N. Y. 

Chrome Mfg. Co., Inc., Boro. Manhattan, N. Y.; vehicles of 
all kinds. Capital, $25, 000. Incorporators: James E. Marshall, 
William H. Buckley, Alfred J. Simmons, 68 West 139th St., 
New York City. 

Economy Devices Corporation, Boro. Manhattan, N. Y.; 
devices for crgnepessessee lines. Capital, $150,000. Incorpor- 
ators: H. F. Ball, Samuel G. Allen, Joel S. Coffin, 30 Church 
St., Manhattan. 

M. G. Melvin Co., Inc., Boro. Manhattan, N. Y.; specialties, 
machinery. Capital, $25,000. Incorporators: Mark G. Melvin, 
Robert C. Lockwood, William A. ice, 114 Liberty St., New 
York City. 

Mirva Razor Co., Inc., Boro. Manhattan, N. Y.; razors. Cap- 
ital, $500,000. Incorporators: Marcus Braun, Emil Kiss, 
Frank Kern, 238 East 10th St., New York, N. Y. 

Steel Age Furniture Co., Inc., Boro. Manhattan, N. Y.; 
articles of steel and wood. Capital, $25,000. Incorporators: 
Charles C. Carroll, Charles Pechner, Walter L. Munson, 320 
Broadway, N. Y. 

Veerac Motor Truck Co., Inc. Boro. Manhattan, N. Y. 
Capital, $10,000. Incorporators: H. B. McGinley, Edward L. 
Whittemore, George H. Hinnan, 165 Broadway, New York, N. Y. 

The International Harvester Corporation, Hoboken, N. J.; 
agricultural implements, binder twine, engines. Capital, 
$70,000,000. Incorporators: H. F. McCormack, W. J. Louder- 
back, Chicago; W. L. Saunders, Plainfield. 

Uneeda Gas Iron Co., Vineland, N. J.; H. Abramson, A. 
Abramson, Philadelphia, Penn.; F. Mennies, Vineland, N. J. 

The Rex Cutlery Co., Akron, Ohio. Capital, $10,000. In- 
corporators: Frank Selzer, Mary C. Selzer, Earl V. Hammaker. 

The Parks-Barker Co., Chardon, Ohio; hardware, stoves 
and furnaces. Capital, $25,000. Incorporators: O. R. Parks, 
S. A. Barker, Robert .S. Parks, H. R. Harrison and M. J. 
Warner. 

The Ohio Cutting Sales Co., Cleveland, Ohio; motor ve- 
hicles and accessories. Capital, $10,000. Incorporators: V. J. 
PL SeeeeSoeR, Sue E. Balderhausen, E. P. Stiles, Mattie L. 
Stiles. 

The Precision Tool & Mfg. Co., Dayton, Ohio. Capital, 
$25,000. Incorporators: C. De Leon, Oliver Bangham, M. E. 
Wortmann. 

Charles Bridoux Machine Co., Chicago, [ll.; machinery. 
Capital, $10,000. Incorporators: Benjamin Samuels, Mort 
Nathan, C. A. Aaaron. 

Klimax Electric Co., Chicago, Ill.; electrical goods. Capi- 
tal, $25,000. Incorporators: M. Isaacs, James D. Woley, 
John D. Silber. 

Leitels Bros., Inc., Chicago, Ill.; brass, copper, bronze. 
Capital, $10,000. Incorporators: Edward Leitele, Matthew J. 
Havenor, Charles F. Leitele. 

S. M. Mfg. Co., Chicago, Ill.; electrical supplies. Ca ate, 
$5000. Incorporators: F. M. Fairfield, J. L. Schureman, G. 
McFedries. 

Universal Battery Co., Chicago, Ill.; electric instruments 
and appliances. Capital, $25,000 Incorporators: “Louis C. 
Mowrey, Harry I. Holton, Adolph Siberman. 

Vacuum Exhaust Engine Co., Chicago, II1.; eenemapery. 
Capital, $50,000. Incorporators: Clintn A. Johnson, O. 
Olsen, Ralph H. Burdick. 


The Commercial Iron Works, San Francisco, Calif. Capi- 
¢e). A ae“ Incorporators: J. L. Sebastian, D. O. Marks, 
. W. Price. 


GENERAL MANUFACTURING 


Th following companies have been incorporated to manu- 
facture: 


Empire Photo Play Corporation, Boro. Manhattan, N. Y.: 
moving pictures. Capital, $10,000. Incorporators: Fred Hol- 
wen Sophie L. Urber, Emil Urber, 611 est 112th St., New 

oO 


Ballin, Peyser & Co., Boro. Manhattan, N. Y.: silks, satins 
and textiles. Capital, $25,000. Incorpo : , 
J. Peyser, H. Heleker. New Rochelle, —— M. M. — 


Napier-Browning Co., Inc., Boro. Manhattan, N. Y.: cellu- 
loid, aluminum. Capital, $25,000. Incorporators: George M. 
Browning, Louis Smith, Edward Muster, 793 DeKalb Ave., 
Brooklyn, N. Y. 

F. C. D. Inner Tube Protector Co., East Orange, N. J.: 
automobile tires. Capital, $150,000. ‘Incorporators:’’ Gilbert 
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. Field, James H- Christian, Thomas Dick, Harry H. Pick- 
ings. 

The Nickelsburg Bros. Co., Newark, N. J.; leather. Capital, 
ee ,000. Incorporators: Siegfried, Max G., and Sidney Nic els- 

urg. 

Reliance Gas Mantle Co., Newark, N. J.; gas mantles. Me 
ital, $150,000. Incorporators: E. C. Jones, C. S. Gravatt, F. 
Fischer, Newark. 

United Neverfall Horseshoe Pad Co., North Bergen, N. J.; 
horse pads. Capital, $500,000. Incorporators: Jacob M. Ehr- 
lich, John T. Booth, Daniel Cruice. 

Giant Silk Manufacturers, Inc., Paterson, N. J.; silk and 
other textile fabrics. Capital, $100,000. Incorporators: J. 
Miller, New York City; S. Sill, Paterson, N. J.; S. Mendel- 
sohn, New York 

The Taylor Friedsam Co., Paterson, N. J.; silk and other 
textile fabrics. Capital $200,000. Incorporators: J. G. Toy- 
lor, Paterson, N. J., ¥. Friedsam, Brooklyn, N. Y., E. J. 
Steiner, New York, N. 

The Interstate bong Products Co., Highland Park, N. 
bricks, fire proofing material, flue linings. west $100, 000: 
Incorporators: R. W. Lyle, New York City; W . Lyle, High- 
land Park; J. R. Littell, New York. 

Passaic Falls Throwing Co., Paterson, N. J.; raw silk. 
Capital, $25,000. Incorporators: Robert L. Fernbach, Richard 
Rossiter, James Feeney. 

American Brick Co., Wilmington, Del. CGapital, $2,000,000. 
Incorporators: H. E. Latter, W. J. Maloney, N. P. Coffin, Wil- 
mington, Del. 

Speedway Tyre Co., Wilmington, Del. Capital, $250,000. 
Incorporators: L. Lewman, F. Haunt, W. N. Cox, Louis- 
ville, Ky. 

The Englewood Mfg. Co., Englewood, Tenn.; knit _goods. 
Capital, $50,000. Incorporators: R. H. Hicks, J. M. ilson, 
L. A. Copenhaver. 

The Mohawk Rubber Co., Akron, Ohio; automobile tires 
and rubber goods of all kinds. Capital, $350,000. Incorpor- 
ators: R. M. Pillmore, J. K. Williams, S. S. Miller, F. J. Mish- 
ler, Francis Sieberling. 

Modern Cabinet Co., Indianapolis, Ind.; kitchen cabinets. 
Capital $35,000. Incorporators: Charles C. Becker, Louis G. 
Bauer, Alfred A. Becker, George V. Bedell, Nonte C. Fiscus, 
A. L. Becker. 

Acme Refrigerating Co., Hammond, Ind. Capital, $10,000. 
Incorporators: William Wolter, C. D. Lewis, Adolph Bossa. 

Massewer Table Co., Chicago, Ill.; furniture. Govktel, 25,- 
000. Incorporators: A. M. Krachke, C. Michalson, E. P. Ke ley, 
Chicago. 

Union Insulating Co., Chicago, Ill.; material for insulation 
and refrigeration. Capital, $10,00. Incorporators: Stephen 
E. McPartlin, John H. Bracken, James S. McClellan. 

Arcanum Knitting Works, Chicago, Ill.; knit goods. Cap- 
ital, $10,000. Incorporators: Louis D. Block, Joseph and Jacob 
S. Tauman. 

Decatur Brick Mfg. Co., Decatur, Ill.; brick and building 
material. Capital, $100, 000. Incorporators: John F. and Ed- 
ward D. Mattes, S. A. Tuttle. 

Peoria Casket Co., Peoria, Ill.; caskets an Gundertakers’ 
supplies. Capital, $100,000. Incorporators: H. L, Thede, A 
Thede, C. I. Will, Bloomington, Il. 

Illinois Post Co., Springfield, I11.; ag eT posts. Capital, 
$30,00. Incorporators: T. M. Lawrence, T. Noblett, B. F. 
Bliss, Springfield, Il. 

The C. E. Hilts Shoe Co., St. Louis, Mo. Cogmtes $100,000. 
Incorporators: John F. Sensenbrenner, Joseph G. Sensen- 
brenner, Samuel Schultz. 

The Renard Linoleum & Rug Co., St. Louis, Mo.; rugs and 
linoleums. Capital, $250,000. Incorporators: Wallace Renard, 
Edgar G. Platt and Louise Renard. 

Garland Ice & Mfg. Co., Garland, Tex. Capital, $25,000. 
Incorporators: E. G. Cole, Cc. M. Brown, T. N. Hickman. ‘ 

Kullman, Salz & Co., Benecia, Calif.; tan, manufacture and 
deal in leather. Ca ital, $1,000,000. Incorporators: Herman, 
Herbert and Jacob ullman, D. M. and Charles Hart, Jacob 
and Joseph Salz. 





BUSINESS ITEMS 











The Union Twist Drill Co., Athol, Mass., has acquired the 
S. W. Card Mfg. Co., Mansfield, Mass., and Butterfield & Co., 
Derby Line, Vermont, and Rock Island, Canada. The business 
of the three companies will be continued separately under the 
same policies as in the past. 
Z 


FORTHCOMING MEETINGS 








_ National Machine Tool Builders’ Association. ering. meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. eneral 
manager, James H. Herron, Cleveland, Ohio. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. Sec- 
retary, Calvin Ww. Rice, 29 W. 39th St, New York City. 


The Institute of Operating Engineers. Regular meeting 
— Thursday of each month, Engineering Societies Build- 
New York City. H. E. Collins, secretary, 29 West 
Thirty ninth St., New York City. 
American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New oYrk City. 

















February 13, 1913 


Boston Branch National Metal Trades Association. Monthl 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. = Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
meeting fcurth Tuesday each month, Brooks, secretary, 
Brown University, Providence, R. L. 

New England Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 


ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 
Engineers’ Society of Western Pennsylvania. Monthly 


meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting, July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Ill. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
pean. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St.. New York City. 


WANTS 


Positions Wanted, three cents per word, each insertion 





should reach us not later than Friday 10 A. M., for ensuing 
505 Pearl 


. Answers addressed to our care, P St., New 


York, will be forw 

No information given by us regarding any advertiser's address. 

Original letters of recommendation or other papers of value should 
be inclosed to unknown correspondents. 

from any agency, association or individual 

tion,”’ or a commission on wages of suc- 


pplica positions. 
yy ae ~agt i to acknowledge the replies received 


through this department. 


POSITIONS OPEN 


Canada 
DRAFTSMAN—Must_ thoroughly 
and pneumatic tools; opportunity for energetic man. 
419, Am. Machinist. 
FOUNDRY FOREMAN, experienced for machinery cast- 
ings; must have experience with molding machines. Address, 
stating salary and references, P. O. 440, Am. Machinist. 


Connecticut 


MECHANICAL DRAFTSMAN AND DESIGNER, first class, 
on heavy mill work with large experience and good tech- 
nical education; on applying give full details. Address Far- 
re! Foundry & Machine Co., Ansonia, Conn. 


Tilinois 
MAKERS, metal pattern makers and 


understand rock drills 
rr. & 


WOOD PATTERN 


machinists. Write the David Bradley Mfg. Works, Bradley, 
Iilinois. 
Massachusetts 

EXPERIENCED HOBBER on button dies for electrical in- 
sulation; state experience and pay expected. P. O. 413, Am. 
Machinist. 

ASSISTANT TO MASTER MECHANIC, young man, tech- 
nical machine 


graduate preferred, having some practical 
shop experience. P. O. 371, Am. Machinist. 

DRAFTSMAN, capable of designing work and estimating 
weights from drawings; one experienced in valve design pre- 
ferred. P. O. 436, Am. Machinist. 

DRAFTSMAN, high class, having had motor cycle experi- 
ence. In making application, state previous experience and 
salary expected. The Pope Mfg. Co., Westfield, Mass. 

MACHINISTS, four first class, who aré acquainted with 
light, fine work; we have steady positions for competent men; 
state where last employed and wages expected. Answers 
will be considered confidential. P. O. 433, Am. Machinist. 


Michigan 

TOOL MAKERS—A number of fully experienced, steady 
tool makers; some on jigs and fixtures, and some on die 
work; write, giving details of experience to P. O. 410, Am. 
Machinist. 

FOREMAN, to take charge of our press department, one 
with experience in drawing, stamping and forming of sheet 
metals, such as brass, copper and steel; in replying give refer- 
ences and experience, he Ireland & Matthews Mfg. Co., De- 
troit, Mich. 

New Jersey 

MAN EXPERIENCED in establishing piece rates; one with 
mechanical experience preferred; state age, experience and 
salary expected. P. O. 434, Am. Machinist. 

AUTOMATIC SCREW MACHINE HANDS, experienced on 
Brown & Sharpe.and Acme, wanted; only first class men. 
Apply Edison Phonograph Works, Lakeside Ave. West 
Orange, N. J. 

MECHANICAL DRAFTSMAN, first class, on pumps, con- 
densers, etc.; technical graduate preferred; location near New 
York. Apply by letter stating details of experience and sal- 
ary desired to P. O. 418, Am. Machinist. 
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New York 
TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, statiag experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 
MACHINISTS wanted for newly equipped machine shop of 
established concern; give age, experience and wages expected. 
q 432, Am. Machinist. 


TOOL DESIGNERS, experienced jig and fixture designers 
wanted at once by large automobile company; excellent oppor- 
tunity for first-class men. P. O. 444, Am. Machinist. 


TOOL MAKERS who have had experience on jig and fix- 
ture work for the production of small interchangeable parts; 
good wages and steady employment; state experience, age 
and wages expected. Box 466, Am. Machinist. 


MACHINE-TOOL PAINTER, first-class, with practical ex- 
perience on machine tools, in Western New York; man 
must be capable of taking responsibility and getting proper 
results; oe. full particulars of experience and wages ex- 
pected. . O. 469, Am. Machinist. 


PLANT MANUFACTURING MOTOR VEHICLES, located in 
New York City, requires the services of a young man who has 
had experience in purchasing department of other firms in 
automobile trade; applicants will state their experience in 
detail, salary expected and age. P. O. 401, Am. Machinist. 


MECHANICAL ENGINEER OR SALESMAN—Importers of 
machine tools desire services of experienced German-Ameri- 
can mechanical engineer or salesman to translate and pre- 
pare proposals, call on customers, etc.; only men of executive 
ability need apply; state previous experience, salary and ref- 
erences otherwise not considered. Applications treated confi- 
dentially. P. O. 407, Am. Machinist. 


TOOL HARDENER—A man who knows the theory of the 
heat treatment of steel and is also himself an experienced 
operator on the furnaces; we have.an uptodate hardening 
room with the best of appliances and require a high grade 
man to operate this department; permanent position to the 
right man. Applicants are requested to state fully their 
qualifications and nature of the work at which they are now 
employed. King Sewing Machin» Co., Buffalo, N. Y. 


: Ohio 

DRAFTSMAN AND DESIGNER, thoroughly competent, ex- 
perienced in the design of heavy machinery; state in first 
communication experience and salary expected. P. 411, 
Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 
AUTOMATIC SCREW MACHINE OPERATORS, hand screw 
machine operators, and electrical instrument makers. Apply 
at the Employment Department, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Penn. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry eaperwnce. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

INSTRUCTOR, practical machinist, as instructor in ma- 
chine shop laboratory in large college; must have had 
good experience in following lines and be enthusiastic advo- 
cate of same, viz.: motion and time study working exactly 
to instruction cards; standard tools greene on grinding ma- 
chine; modern tool room methods; Barth's slide rules; age 
under 30 years; must have served apprenticeship, use good 
English, habits and character of high standard: service to 
begin next summer; salary, $1200. Address with complete 
record and references, P. O. 442, Am. Machinist. 


Rhode Island 


TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
sitions at good wage rates. We have a large modern and 
uptodate tool room, equipped with new machine tools and 
facilities; finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 
Apply Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory lo- 
cated short distance from Providence and Boston. 


Wisconsin 


DRAFTSMEN—Experienced men for steam engine, gas en- 
gine, compressor and condenser work. Address Allis-Chalmers 
Co., Engine Dept., Milwaukee, Wis. 


PLANER HANDS, three or four first-class; state experi- 
ence, with whom, age, compensation expected and other full 
particulars. P. O. 446, Am. Machinist. 

SALESMEN, to sell best machinists’ tool case made, as a 
side line; see illustration in reading pases of this issue. 
Peck-Hamre Manufacturing Co., Berlin, Wis. 


TOOL ROOM FOREMAN, capable of handling 20 die mak- 
ers, for a concern manufacturing a large and varied line of 
stamped metal novelties. Applicants must show several 
years’ successful experience in this line. Address, giving full 
particulars and experience with references and salary ex- 
pected to Novelty anufacturers, P. O. 376, Am. Machinist. 


FOREMAN PATTERN MAKER—A thoroughly first-class 
man to take charge of the pattern department of concern 
which gussers about 15 men in the pattern department: build- 
ing and equipment are absolutely the best: man must thor- 
oughly understand the making of patterns from the stand- 
point of foundry practice, as well as economical production: 
only a man who is looking for a permanent position need 
apply; in response, state wr wy) arm? with whom, age, and 
compensation expected. . O. 445, Am. Machinist. 
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POSITIONS, WANTED 


Connecticut 

FOREMAN—A practical man, good executive and mechani- 
cal ability; best of references. P. W. 448, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, practical 
mechanic and draftsman, technical education, inventive and 
resourceful; can design and build Owe machinery and tools 
for increased production. P. W. 453, Am. Machinist. 

WORKS MANAGER; technical fifteen years’ 
manufacturing experience; has successfully carried _ entire 
managerial responsibility; executive ability; thoroughly able 
to develop factory organization in most modern methods of 
control of production; familiar with high grade interchange- 
able and precision work in quantity; highest credentials. P. W. 
415, Am. Machinist. 


graduate, 


Illinois 

SUPERINTENDENT—Factory manager wishes to connect 
with large successful firm; no job too big; can stop the leaks. 
P. W. 417, Am. Machinist. 

MASTER MECHANIC OR GENERAL FOREMAN; machin- 
ery and tool manufacture or maintenance, engines, mining 
equipment, special machinery, tools and other similar experi- 
ence: good executive and producer, Chicago or Middle West. 
bP. W. 459, Am. Machinist. 

SUPERINTENDENT OR FACTORY MANAGER, with firm 
desiring results; broad manufacturing experience, backed by 
technical training; thoroughly qualified to organize, system- 
atize, and reduce manufacturing costs by correcting condi- 
tions and applying methods; references furnished. P. W. 462, 
Am. Machinist. 

Indiana 

CHIEF TOOL DESIGNER (33), desires similar or better 
position with growing concern; A-1 mechanic on automobile 
parts; good executive. P. W. 402, Am. Machinist. 

Massachusetts 

TOOL ENGINEER, 20 years’ experience, desires position 
as superintendent with firm making staple line; experienced 
in machine design, tool design, use of high speed tools, and 
heat treatment of steel; at present with automobile manu- 
facturer. P. W. 408, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT; have had _ several 
years’ experience in producing small interchangeable parts 
at a minimum cost; understand piece work and other systems; 
also know what it means to the firm when a maximum pro- 
duction is needed; am married, sober and reliable. P. W. 437, 
Am. Machinist. 

Minnesota 

SUPERINTENDENT, ASSISTANT, American, married, tech- 
nically educated, 30, practical, good personality, clean rec- 
ord, successful, employed. Accept position, chief drafts- 
man, designer, tool designer, gas engines, tractors, general 
machinery; go anywhere. P. W. 398, Am. Machinist. 

New Jersey 


MECHANICAL DRAFTSMAN, graduate, with four years’ 
experience on shop machinery. P. W. 443, Am. Machinist. 

TOOL MAKER, age 29, wishes position as foreman of ma- 
chine room or general manufacturing. P. W. 426, Am. Mach. 

FOREMAN OR ASSISTANT SUPERINTENDENT, inter- 
changeable production mechanic, German graduate, expert in 
machine shop, tool-die making, designing, estimating, auto- 
mobiles, electrical or precision machinery; stamping plant pre- 
ferred. P. O. Box 272, Bloomfield, N. J. 

MANAGER OR MECHANICAL SUPERINTENDENT desires 
position with established concern in need of a live man; prac- 
tical shop man and draftsman; thorough experience in inter- 
changeable manufacturing and cost finding; organizer and 
manager of men; valuable knowledge of efficient sales man- 
agement; now employed at good salary, but wishes to make 
a change. P. W. 423, Am. Machinist. 

TOOL FOREMAN, expert designing and building, auto- 
matic machines, jigs, fixtures, master plates, gages, models, 
master taps, subpress dies; expert on wheel dies and all tool 
work for rapid production of watches, electric instruments, 
typewriters, firearms and die casting on piece work system; 
thorough knowledge of jewel and lapidary business; age, 35; 
good systematizer and improver; best references. P. W. 450, 
Am. Machinist. 

New York 


DRAFTSMAN AND TRACER, etc.; 1% 
P. W. 463, Am. Machinist. 

SUPERINTENDENT of large concern, good clean record, 
desires change. P. W. 366, Am. Machinist. 

SUPERINTENDENT, practical man, keen 
sires change. “Interchangeable Manufacturing,” 
Am. Machinist. 

FOREMAN, who can show efficient methods and econom- 
ical result in automobile work; strictly reliable, desires 
change. P. W. 454, Am. Machinist. 

MECHANICAL ENGINEER having 
designing machinery and power plants, 
position. P. W. 439, Am. Machinist. 

DESIGNER of automatic machinery, inventive and execu- 
tive ability, technical graduate, eight years’ shop and office 
experience, desires change. P. W. 467, Am. Machinist. 

FOREMAN, 18 years’ experience, capable of designing and 
improving equipment for increased production, gears, elec- 
trical and general machinery. P. W. 458, Am. Machinist. 

MECHANICAL DRAFTSMAN, 28, able designer, experience 
in automatic machine building; 11 years’ practical experience, 
able to take charge of shop. P. W. 461, Am. Machinist. 

DESIGNING DRAFTSMAN, ‘first class, general and auto- 
matic,machinery, wishes a situation; paper handling machin- 
ery preferred; New York City or vicinity. P. W. 460, Am. Ma. 

FOREMAN—25 years with present company as foreman 
of tool makers and looking after entire manufacturing of 
machine tools, would like to make a change. P. W. 464, Am. 
Machinist. 


years’ experience. 


ex@écutive, de- 
P. W. 374, 


large experience in 
wants responsible 
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DRAFTSMAN, experience in machine shop, tool room, 
drawing room, design of tools for interchangeable manu- 
facturing and checking: New York City vicinity preferable. 
P, W. 438, Am. Machinist. 

DESIGNING DRAFTSMAN, technical educated, eight years’ 
shop and drawing room experience on machine tools, special 
and automatic machinery, desires position, New York or gub- 
urbs. P. W. 457, Am. Machinist. 

MECHANICAL ENGINEER, Cornell graduate; thoroughly 
familiar with modern machine shop, pattern making, foun- 
dry and boiler shop practice; experienced designer; A-1 ref- 
erences; salary, $2000. P. W. 409, Am. Machinist. 


MECHANICAL ENGINEER, expert designer and builder of 
automatic and special machinery, se of taking charge in 
drafting room and shop and roduce results y modern 
methods, seeks engagement. P. W. 468, Am. Machinist. 


SUPERINTENDENT, who has had several years’ experi- 
ence making time study of economical methods, both in ma- 
chine and foundry department of a very large manufacturing 
company, desires a similar position elsewhere. P. W. 312. 
Am. Machinist. 

FACTORY ENGINEER desires a position with industrial 
plant to take charge of operating, construction and mainte- 
nance, or a position where experience along these lines will 
be an asset; broad experience gained in some of the best fac- 
tories in the East; age 38, married. P. W. 429, Am. Mach. 

EXCEPTIONAL MAN, 30, qualified for responsible, execu- 
tive position, now employed; 12 years’ experience manufac- 
turing typewriters, adding machines, electrical apparatus; 
good designer, familiar with latest manufacturing methods, 
costs, estimating, inspection, piece work and bonus system; 
desires change. P. W. 447, Am. Machinist. 


Ohio 


TOOL MAKER, 18 years’ experience on tools, jigs, mode 
experimental and other work; small town preferred. P. W 
456, Am. Machinist. 

HIGH GRADE TECHNICAL man desires change where 
advancement is attainable; ten years’ experience as super- 
intendent and manager; present salary. $3000; in present po- 
sition six years. P. W. 416, Am. Machinist. 

TOOL ROOM FOREMAN, employed, desires change; ex~ 
perienced on designing jigs, fixtures. special tools, etc.; am 
experienced on light intricate and medium heavy work: age 
40, married, sober, steady and active; references. P, W. 455, 
Am. Machinist. 


1 


Pennsylvania 


YOUNG MECHANIC, experienced ball bearing manufac- 
turing, Gesires pouigon where such knowledge would be ap- 
preciated, P. ’, 451, Am. Machinist. 

ENGINEER capable of taking charge of the designing of 
new machine tools or redesigning present lines to beat com- 
petition as regards simplicity, originality and nhandiness, 
wishes an Sopertaasty and salary commensurate with his 
abilities; inquiries desired from any firm willing to properly 
pay for valuable services. P. W. 465, Am. Machinist. 

MANAGER capable of taking charge of sales department 
and advertising, or ener: technical degrees of mechanical and 
electrical engineer (University of Pennsylvania); followed by 
nine years’ practical mechanical and office experience; four 
years with present progressive firm; now directing sales; con- 
tract expires in August, but can arrange to be released. 
P. W. 452, Am. Machinist. 


Rhode Island 
SKILLED TOOL MAKER and general machinist, expert 
draftsman and designer of special and automatic machinery, 
jigs, fixtures, dies and general tools, good executive with 
technical education, desires position as super “ntancent or 
other responsible position. P. W. 449, Am. Machinist. 


Tennessee 
SUPERINTENDENT, A-1 production man and organizer: 
18 years’ shop and drafting experience; technical graduate; 
first year’s record in one shop, 52% A terri increase; gaso- 
line engines, machine tools, etc. W. 441, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, ete. Taylor-Shantz Co., 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

Machines designed, drawings made. 
Frankford Ave., Philadelphia, Penn. 

For Sale—One second hand Fellows gear shaper in good 
condition, price reasonable. M. 435, Am. Machinist. 

Light and medium machinery or parts on contract. Send 
B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J 

Manufacturing proposition wanted; we wish to obtain a 
good, live article to manufacture; are equipped to build 
medium or heavy machinery. Inquiries solicited. The James 
Saunders Co., Dayton, Ohio. 

600 Easy Ways To Do Hard Things for only 50c. Our new 
224-page book, shop notes, contains useful time and labor 
saving kinks for men in every trade. The subjects treated 
cover every department of mechanics. 500 illustrations. Price, 
50c. postpaid. Popular Mechanics, Dept. A. M., 318 W. Wash- 
ington St., Chicago. 

For Sale—at a bargain—modern machinery manufacturing 
plant; fine .condition;.two railroad connections; suitable for 
manufacturing tools, pomes, compressors, engines, etc. Part 
of purchase price can be carried on mortgage or owner would 
consider retaining part interest in satisfactory business. John 
a. Holton, Room 710 Commonwealth Building, Philadelphia, 

enn. 


Cc. W. Pitman, 3519 
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The Fawcus Herringbone Gear Planer 


SYNOPSIS—In this machine, the tooth profiles are 
shaped from formers in the well known manner used for 
spur gears. Any practical helical angle can be cut. Fea- 
tures of design include two tool saddles moving toward 
each other on the cutting stroke; two wormwheels, one 
for indexing, the other for rotating the blank; two sets 
of change gears, one for the angle of the tooth, the other 
for the number of teeth ; and a reversing motor for driv- 
ing. The feature of operation is the simultaneous cut- 
ting of both halves of each tooth by two tools traversing 
jrom the edges of the gear blank to the middle of the face. 
Thus both halves are cut under the same conditions and 
at the same time. 

The use of herringbone, or double helical gears, is ex- 
tending rapidly, particularly for heavy work. In rolling- 
mill practice there is a demand for them, especially in the 
newer plans using electric motor drive in place of engine 


Fie. 1. Fawcus 
drive. Such large gears are invariably solid, a construc- 
tion in contrast to the separable-half design commonly 
employed for smaller diameters and pitches. There are 
two reasons for this solid construction, the difficulty of 
cutting and mating two halves to produce an accurately 
spaced, smooth running gear, and the expense of fastening 
devices to hold the halves together. 

To meet this demand for large herringbone gears, the 
Faweus Machine Co.. of Pittsburgh, Penn., has just put 
into use a large planer, especially designed and built to 
cut them. Front and rear views of this machine are 
shown in Figs. 1 and 2. 

The machine is a departure in gear-planer design in a 





HERRINGBONE-GEAR 


number of ways, as the following description will 
show, and as further proved by the patent allowed. 
Its method of operation is novel, for two tools cut the 
two halves of each tooth at the same time and under the 
same conditions. The cutting strokes are from the edges 
of the gear blank to the middle of the face. Thus the cut- 
ting pressures of the tools are resisted by the gear itself 
and neutralized instead of being transmitted to some part 
of the machine. Any practical helical angle desired can 
be cut. The profiles of the teeth are gotten from formers 
in the well known manner which has been long used for 
spur gears. 

There are a number of interesting features of design, 
including two tool saddles, which move toward each other 
on the cutting stroke; two wormwheels, seen at the left 
in Fig. 1, the larger for indexing, the smaller for rotating 
the blank; two sets of change gears, one for the angle 
of the teeth, the other for the number of teeth; a revers- 
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PLANER 
ing motor for driving and reciprocating the blank, and a 
smaller motor for indexing. 


CAPACITY OF THE MACHINE 

The maximum capacity of this machine is a gear 24 
tt. in diameter by 42-in. face. By turning to the illustra- 
tion it will that the machine is built over a 
pit, which accounts for this. 

The largest pinion that can be cut is one 5 ft. in diam- 
eter by 514-ft. face. The machine is intended for large 
teeth, that is, for gears 1 diametral pitch and larger. Ac- 
cepted practice today indicates that gears smaller than 1! 
diametral pitch should be hobbed rather than planed. 


be noted 
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Two methods are used for providing a recess into which 
the tools can run out at the middle of the face. In the 


cast gears, where the tooth faces are roughed out by the 
form of the pattern, these recesses are formed by the 


mold. See the gear in position in Fig. 1. In the case 
of forged pinions a hole is drilled in each tooth space at 
the middle of the face, or a groove is turned to a depth 


corresponding to the total tooth depth. 
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GENERAL CONSTRUCTION 

The base of the machine is in two parts, a sub-base and 
upper section bolted together, as shown in Fig. 1. The 
sub-base is carried on a pair of rails, one on each side of 
a large concreted pit. This pit is covered over as seen 
in the illustrations, as the gear blank in place is small 
enough to swing above the floor. 

The sub-base serves the purpose of an oil reservoir to 











Fig. 2. 











Fawcus HERRINGBONE-GEAR PLANER—REAR VIEW 











Fie. 3. Reversing Motor AND CoNTROLLING 
PANEL OF HERRINGBONE-GEAR PLANER 


Fic. 4. Former, 


AND SETTING GAGE OF 


PLANER 
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supply lubrication to the longitudinal shaft passing 
through it and the worm gears that drive the pinion 
shafts for operating the tool saddles. 

Power is supplied from a 20-hp. reversing motor, shown 
in Fig. 3. The controlling panel can be seen beside the 
steel column near the right in this same figure, and the 
reversing box is at A, Fig. 1. The main driving shaft 
irom the motor, at B, Fig. 1, drives a two-part shaft in 
the base of the machine through a set of beveled gears. 
The halves of this shaft can be connected or disengaged 
by a clutch operated by the handle C. Connected with 
this are miter gears to change the relative direction of 
motion of the two parts of this shaft. This clutch further 
serves the purpose of disconnecting the two halves of the 
shaft for setting the tool saddles in relation to each other 


‘ : 
when setting up to cut a gear.” The saddle at the left 
can be brought to the desired position, this elutch thrown 
out, and then the one at the right moved into its proper 
corresponding position. A reéaayenrent of the clutch will 
then permit the saddles to mOygyIN, wison on the cutting 
and return strokes} Phis cluicM serves another purpose, 
which will be referreduto later®™hea the use of the ma- 
chine in cutting spur gears is deseribed. 

Returning to the driving shaft Rmning through the 
hase of the ®machinexeach half carries.a worm, which in 
turn drives a worm" fear*on*a pinion shaft of a tool sad- 
dle. EKaeh pinion shaft éarries tw o pinions, one in front, 
the other in the rea¥? both outside of the base. One of 


these is indicated by D, in @g. 1. These pinions mesh 
with steel racks, one on each side of each tool saddle. 
end of one of these is shown at EZ, Fig. 1. 


The 
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The saddles themselves are heavy castings securely 
gibbed both at the side and beneath to the flat way of the 
base. The ends of these gibs are indicated at F. On each 
saddle is mounted a tool slide controlled by a handwheel 
in front and provided with a ratchet feed. The upper 
end of one of these ratchet holders is shown at G, Fig. 3, 
and the stops are set in a long slot in front as indicated 
by HH, Fig. 1. These control the feeding of the tools 
along the sides of the gear teeth. 

Mounted on each tool slide is a tool block moving in a 
vertical direction and carrying a horizontal clapper box 
of ordinary type. Each tool block is counter-weighted. 
as seen in Figs. 1 and 3. These weights are so arranged 
that they either press the block downward or pull it up- 
ward, depending upon the type of curve on the former in 


“¥ - 
Fie. & INDEXIN® AND Reversinc MECHANISM OF HERRINGBONE-GEAR PLANER 
% 


In con- 
tact with it is the rider, which is of the regular V-form. 

At J in the same illustration can be seen. the end of 
a planing tool brought out to the pitch line of the gear for 
It is customary in blanks to cut 
on this Machine to scribe the pitch line as this illus- 
tration shows. Furthermore, each template or former has 
the pitch line scribed upon it, and there is a correspond- 
ing lirf®-on the rider. The relative positions of former, 
rider and tool, as shown in Fig. 3, are the ones used when 
setting up to cut a gear. That is, the pitch !ine on the 
former is brought to the index line on the rider and the 
cutting tool is set to the pitch line as scribed on the side 
of the gear blank. 

In this same illustration, a setting gage K is shown, 
which is used to set the blank for the first roughing and 


One of these formers is shown at /, Fig. 3. 


Use, 


setting. turning be 
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finishing cuts to make sure that there is sufficient stock 
to finish. The upper surface of this gage is on the level 
of the axis of the gear blank when the gage itself rests 
on the way of the bed. 


RECIPROCATING AND INDEXING MECHANISMS 


The mechanisms for reciprocating the blank and index- 
ing for the teeth are shown in Figs. 2 and 5. These fea- 
tures are of more than ordinary interest from the view- 
noint of machine design. Two worm gears are mounted 
on the main shaft of the machine, the smaller for rotating 
the blank, the larger for indexing. The larger is keyed 
permanently to the shaft and the smaller is free upon the 


7 Indexing 
Le Wor Wheel 


Rotating 7 
Worm Wheel 
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Fic. 6. ARRANGEMENT OF THE ROTATING AND INDEXING 
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same shaft. The relative arrangement is, perhaps, better 
shown in the line engraving, Fig. 6. 

The main shaft from the reversing motor extends 
through to the rear of the machine, and drives a pinion 
meshing with the set of larger change gears. These are 
shown in both Figs. 2 and 5. The shaft driven by these 
change gears indicated by L, of Fig. 5, extends toward 
the front of the machine and carries the worm, driving 
the smaller worm gear. This worm is supported by bear- 
ings integral with the base of the machine. 

The side of this worm gear, which is adjacent to the 
larger worm gear, carries a bracket which, in turn, carries 
the change gears for indexing and the worm which drives 
the indexing gear. The side of this smaller worm gear 
is so arranged that this bracket can be keyed and bolted 
into any one of six different positions. The reason for 
this is to permit of changing the bracket from time to 
time and thus spread the wear over all of the teeth in the 
gear. 

The change gears for the indexing wheel are of a famil- 
iar type and need no explanation. ~ Power for indexing is 
gotten from a small 24%-hp. motor, seen in Fig. 5, and is 
transmitted through a friction on the end of the main 
shaft, which serves as a protection should the indexing pin 
be suddenly seated and tend to put a shock upon the mech- 
unism. The drive from the motor is through belts. 

The operation of these connected mechanisms is this: 
When the indexing pin is in place in the notched disk M 
of Fig. 5, both large wormwheels are fastened together 
by means of the bracket on the side of the smaller. As 
the reversing motor changes its direction of rotation, the 
motion is transmitted through the larger set of change 
gears to the shaft driven by them and to the smaller 
wormwheel. This in turn drives the shaft or arbor carry- 
ing the gear blank through its connection with the large 
worm gear, which is keyed upon this shaft. Thus the 
reciprocating motion to the blank is effected. 

When it is desired to index from ofe tooth to another 
the indexing pin is withdrawn from its disk, the indexing 
motor started, and the relative position of the two worm- 
wheels changed an amount determined by the change 
gears, which govern the speed of the indexing disk with 
reference to the motion of the worm gear and rotate the 








Fic. 7 PINIONS 


Cut AND MACHINE IN OPERATION 


Fie. 8 
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disk until the pin can enter the notch again. This in- pinions shown are 6.28 in. pitch, 42 in. face and the 
dexing being effected, the indexing pin is seated in the groove in the middle is 2 in. wide. 


disk, and another tooth on the gear blank is in register ARRANGEMENT FOR Spur-GEAR CUTTING 

and ready to be cut. Though designed and in use for cutting herringbone 
This operation of indexing can be carried on whether gears, this machine can be used for cutting spur gears by 

the machine itself is in motion or idle. a slight change in the arrangement of the mechanism. 


As now constructed, this indexing must be done from his consists in changing the relative direction of motion 
the rear of the machine, but it is obvious that mechanical of the two halves of the shaft in the base of the machine, 
means could be employed to permit of its operation from so that the saddles, instead of moving in opposite direc- 
any position in front which would be convenient for the tions, will move in the same direction. The saddles are 
operator. brought close together. One cuts on the stroke in one di- 

The small worm gear is counterbalanced to make up rection and the other on the stroke in the opposite direc- 
for the unsymmetrical weight of the bracket, which con- tion. It is possible to cut on both sides of one tooth at the 


nects it with the large worm gear. same time, or have both tools cut on the same side of a 
Figs. 7 and 8 show, first a group of three pinions after tooth. 
cutting, and second the set-up of the machine for cutting In cutting spurs, a support is provided for the side of 


a large forged-steel pinion. As might be imagined the the rim to resist the pressure of the cutting tools. 


os 2 
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A Large Machine Shop in Spokane 


By F. A. STANLEY 


SYNOPSIS—This shop builds a variety of machinery PLANING FIxTURE FoR Bevri. Gears 

for mining, logging, irrigating, etc., and has many spe- A fixture for planing bevel gears ‘s sbown in Figs. 1 

cial tools for accomplishing some important operations. and 2. It is made up dh twe castings A and B, which are 
9 bolted on the platen of the planer and between which a 


One of the large shops in the Northwest is that of the spindle is mounted for holding the geur blank. The 
Union Iron Works at Spokane, Wash. ‘This concern fixture A has at the top a spherical seat and cap in which 
builds mining and logging machinery, marine and station- a bal! formed on the end of the shaft C is carried, the 
ary engines, overhauls locomotives, turns out structural lower end of the shaft passing through a block provided 
iron work, and in brief, handles so wide a line of opera- with trunnions at each end which turn in the sliding 
tions as to make it impossible to note them here in detail. blocks D, mounted in guides in the sides of the fixture B. 
Some of the special tools used in the machine shop are, The block for the lower end of the shaft is connected with 
however, here illustrated. a long screw £, which passes through a nut tapped in the 
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Fie. 1 FIXTURE FOR PLANING BEVEL GEARS Fie. 2 
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handwheel F. 


are traversed in their guide in the bracket B, thus swing- 
ing the work arbor C to the necessary angle for the suc- 
cessive cuts in the planing of the gear. 




















SALANCING MACHINE 


Fic. 3. PULLEY 


At the outset, the planer tool, which has straight cut- 
ting sides, is set with the cutting edge exactly central 
with the ball on the upper end of the shaft C, the gear 
blank also being set so that its tooth lines pass through 
the ball center. The feeding of the work to the tool is 
then accomplished by operating the handwheel F to lift 





Fic. 4. FoRM-PLANING OPERATION 

the lower end of the shaft C, thus swinging it up about 
its center, which constitutes the apex of the cone corres- 
The rolling 
movement of the blank is secured by means of the tem- 
plate G which bears against a guide pin in the fixture B. 
This template is laid off by projecting the gear-tooth 
outline to a distance of 12 in. from the back face of the 
gear, thus giving sufficient enlargement to offset any 
ordinary errors in finishing the template. 


ponding to the angle of the bevel gear. 
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When the latter is rotated, the boxes D 
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As the gear blank is fed up to the tool the template 
causes it to roll the required amount for each successive 
cut, and an accurate contour is thus produced at one side 
of the tooth. After the first side of the teeth has been 
planed the template is reversed to bear against the other 
side of the contact pin in the fixture B; this enables the 
other sides of the teeth to be finished. 

The weighted arm extending toward the rear of the 
planer holds the template against the guide pin at all 
points in its travel. This arm is moved to the front of 
the fixture when the template is reversed for the cutting 
of the opposite faces of the. teeth. 
A PULLEY BALANCING MACHINE 

The machine in Fig. 3 has a pair of balancing ways and 
a drilling head for putting through the holes for attach- 
ing the balance weights to the inside of the rim. The 
pulley is placed on a mandrel which carries a pair of 
cones to enable the same mandrel to be used with pulleys 
of different bores. After the test on the balancing ways 
has determined the points at which the weights must be 
attached, the pulley is rolled forward and the two brackets 
A are slid toward the center to bring the lugs B inside the 
rim and thus hold the pulley against the pressure of the 
drill. 

The drilling head is seen at C. It is mounted upon the 
driving shaft D, to which the drill spindle is connected by 


Fic. 5. PLANING A Bie Gatr-vaALVvE Hoop 

bevel gearing and the head may be slid to any point on 
this shaft by the handle at the top of the drill spindle 
still operated by means of its gears. This enables the drill 
to be moved to any point along the face of the pulley 
where it is desired to locate a weight. 

The drill is fed into the work by the handwheel £, 
which traverses the whole head and its driving shaft D 
along the frame of the machine, the shaft running in 
boxes which are adapted to slide in guides at each side of 
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the frame. This arrangement enables pulleys of all sizes 
to be balanced, drilled and weighted very easily and 


quickly. 
A Form PLaniInG OPERATION 


A form planing operation is represented in Fig. 4. 
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The general proportions of this hood and the complete 
gate are given in Fig. 6. In this connection it is a matter 
of interest to note that the faces of the two sides of the 
hood XY and }, where they are joined, were machined by 
swinging on the faceplate of a pit lathe which was built 
in the shop and which has been called into service at 
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The casting in the planer is one of a lot of 48, which 
were produced to put on opposite sides of a broken pump 
cylinder. The radius to which they had to be planed in 
order to fit the cylinder was about 4 feet. 

A cast-iron form was made to attach to the top of the 
housings, also a shoe to place on the top of the tool slide 
to come in contact with the under side of the form casting, 
which is shown at A. The nut was released in the tool 
slide and a counterweighted chain was attached to hold 
the slide up against the guide surface on the form plate A. 
The cross-feed was used in the customary manner, and 
the head in its travel along the rail was automatically 
controlled by the form, so that the tool finished the work 
to a radius, duplicating that on the lower edge of the 
form A. 

PLANING Hravy Work 

A method of planing the joint on a large gate valve 
hood which weighed ten tons is shown in Fig. 5. The two 
halves of this part of the hood were blocked up, after bolt- 
ing together, at the side of the planer, and a tool slide was 
mounted on the face of an angle plate, which was bolted 
to the end of the platen. The tool was thus made to 
travel with the table while the work remained stationary. 


various times for accomplishing some difficult operations. 


TuRNING Car AXLES 
In Fig. 7 a Lodge & Shipley 18-in. lathe is shown with 


some special tool holders on the carriage for turning axles 

















Fie. 7. Turnine LoeeinG-car AXLes 
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for logging cars. These axles are made of 244-in. rough 
stock and on each end a ;,-in. journal is turned for a 
distance of 414 in., and beyond this the axle is turned to 
a 2yy-in. diameter for a distance of 44% in. to receive 
the wheel which is forced on at about 15 tons pressure. 

A fixture A is bolted to the wings of the carriage and 
on this is placed a tool slide and holder B, which carries 
a tool for turning the part of the axle which receives the 
wheel. The regular cross-slide of the lathe at C carries 
another tool which rough-turns the journal. On the rear 
end of the dovetail guide for the cross-slide is placed an- 
other cross-slide D, which carries a finishing tool, bottom 
side up, for sizing the journal; no finishing cut is re- 
quired on the part which enters the wheel hub. 

In operation, the carriage is fed first with a screw-cut- 
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justable along the bed, and the cutter is fed down across 
the rim of the gear blank. The cutter spindle is connected 
by gearing with the driving shaft at the top of the ma- 
chine, and the latter is chain driven from the rear as in- 
dicated. 

The feeding movement is accomplished by the worm 
gears and the two screws at the sides. The drive for the 
worm-shaft is at two rates of speed derived from two 
driving pulleys belted from pulleys on the main shaft at 
the rear. During the downward feed across the work the 
slow feed drive is employed, and after the cutter has 
passed the blank it is returned rapidly to its original posi- 
tion by throwing in the fast speed. The lever at the end of 
the driving shaft controls a friction by which either the 
small driving pulley for the slow feed, or the large pulley 
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ting feed of about 8 per inch, and the tools at the front 
of the carriage turn the seat for the wheel hub and rough- 
turn the journal. After the carriage has-traveled the dis- 
tance of 41% in. the tools at the front are withdrawn from 
the hub surface, the direction of the feed is reversed, the 
turning feed thrown in, the spindle speed increased, and 
the carriage run back while the finishing cut over the 
journal is taken with the tool in the slide D at the rear. 
This slide has a stop at F so that the tool may be brought 
into the work at the shoulder and the right diameter 
secured at once for this finishing cut. A similar stop is 
placed on the front of the auxiliary tool slide on A for 
obtaining the setting of the tool which sizes the axle 
where it fits in the wheel hub. 

The roughing is done with the work running at about 
60 ft. per minute. A finishing speed of about 100 ft. per 
minute is employed. The regular feed for the finishing 
tool on the journal is about 80 per inch. With this equip- 
ment ten axles are finished on both ends complete in one 
hour. 

A Spur Gear Currer 

The machine in Fig. 8 was built to cut spur gears of 

large diameter. The work is held on a vertical post ad- 


A LarGe Spur-Gear Currer 


Fic. 9. A Bre Power Hacksaw 


for the quick return, is connected to the shaft, thus 
driving the worm-shaft, which lowers and raises the cut- 
ter spindle, as desired. 
A Larcre Power Hacksaw 

The hacksaw in Fig. 9 is another tool built in this shop. 
It is mounted upon a swivel to enable the frame to be 
swung to any desired angle for cutting angles and other 
sections. The drive for the reciprocating mechanism is 
taken from the pulley shaft at the side to bevel gears 
which drive a vertical shaft placed at the center of the 
pedestal about which the frame pivots. Another pair of 
bevels driven from this shaft actuate a horizontal shaft 
extending to the rear of the machine, where a bevel pin- 
ion operates a large bevel gear with slotted face, for the 
adjustable crankpin which slides the frame to and fro. 
The saw frame takes blades 24 in. long and has a stroke 
ranging up to 12 in. The depth of the frame is 20 in. 
and thus very deep sections may be cut. 


o 

ve 
The total production of all kinds of pig iron in 1912 
amounted to 29,727,137 gross tons, against 23,649,547 tons in 


1911, an increase of 6,077,590 tons, or over 25.6 per cent. Sev- 
eral thousand tons of ferro-phosphorus, ferro-titanium, 
ferro-vanadium, and other alloys are included for both years. 
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Special Tools for Electric Trucks 


By Rosert Mawson 


SYNOPSIS—A cam equalizing device and some index- 
ing methods applied to drilling jigs, together with vari- 
ous types of well designed drilling jigs. Duplicate jig 
used to advantage. A built-up jig of large size made 
from steel plate and angle section. 
3 

Some of the methods and tools employed by the Gen- 
eral Vehicle Co., Long Island City, N. Y., were described 
in a previous article, page 64, others are shown and 
described here. 

The halftone, Fig. 1, shows the jig used for drilling 
the differential housing. One of the housings is shown 


DRILLING THE STEERING GEAR BEARINGS 


The jig used for drilling the double bearing for the 


steeri 


1g gear on the smaller trucks is shown in Fig. 4. 


One of the castings A is placed inside of the box jig B, 
locating by means of stop screws on the sides and ends, 
the piece being held down by means of the screws through 


the jig plate. 


Sli; 
holes 


» bushings are provided to drill and ream the large 
which carry the shafts for the steering gears, the 


smaller holes being used for holding the steering post. 


The 


» halftone, Fig. 5, shows the tool used for drilling 


the double bearing for the steering gear on the large 
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Fie. 1. Dritt Jig ror DIFFERENTIAL Fie. 2. Driti Jie 
HovsInG ROD SOCKET Moror HANGER 


at A. The special purpose of the jig is to bring the 
flat surface B of the casting so that it will be square with 
its mating casting. 

The casting is placed in the jig with the large hole in 
the center fitting over the plug shown in the jig. The 
alignment of the casting is obtained by turning the rod 
C by means of a lever at D. On this rod are fitted 
two cams £, which press down plungers which bear on 
the face of the casting. These plungers are of equal 
length, and as the cams are set in a position to give the 
same throw, the surface B is brought level. 


SoME INDEXING J1Gs 


The method of drilling the radius rod socket is shown 
in Fig. 2. The casting A, which has had the large hole 
bored and faced in a previous operation, is placed on 
the pin B. This pin has a U washer fitting behind a 
shoulder, and the pin is drawn back by means of a nut. 

The jig is fitted with three index holes C, and by 
placing the knurled pin through one of these the plate 
D, which carries the bushings and also the casting to be 
drilled, is brought to a vertical position ready for opera- 
tion. 

The halftone, Fig. 3, shows the jig used for drilling 
tne motor hanger. This hanger fits on the outside of the 
motor, and as it is round the arms A are made to fit. 
The holes B must, however, be radial. To meet these 
conditions the indexing jig C was made. The plate D 
is turned around on the pivot # and the casting located 
by means of pins fitting the two arms, two straps holding 
the casting secure. The same indexing method is followed 
as in Fig. 2, the pin fitting into the holes F for the three 
positions. 


For Raptvus- Fic. 3. Jia ror DRILLING THE 


trucks. The two holes A, drilled in a previous operation, 
are used for locating the casting in the jig. The two 


plugs 


being 


B are placed together through the jig, the holes A 
used as the register. The small screws C held 
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DRILL JIG FoR SMALL STEERING-GEAR BEARINGS 
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Fic. 5. Dritt Jia ror LARGE STEERING-GEAR BEARINGS 


down the piece against the drill pressure. This jig is 


used for drilling the holes to suit the steering post. 
Some Dritt Jigs 


The halffome; Fig. 6, shows the jig used for drilling 
the spring-seat brake chuck. The center hole A, which 


Fic. 6. Dritt Jig ror SprRiING-SEAT BRACKET 
The method employed for drilling ‘the rear spring seat 
is shown in Fig. 7. The piece is located in the jig by 
means of the large hole A (which was drilled in a pre- 
vious operation), fitting over the pin B. One of the 
holes C is drilled and then the piece is swung around on 
the pin B and the plug D is inserted through the hole 
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Fic. 7. Dritt Jia ror THE I SPRING 


was drilled in a previous operation, is located in the jig 
by means of the knurled plug B. 

The jig is of the open pattern and the latch strap C 
carries two screws which are used for holding the casting 
The two screws D are used for forcing the cast- 
Slip bushings 


secure. 
ing down onto a finished pad in the jig. 
are provided in order to enable the drilling and reaming 


of the piece before removing from the jig. 


Fie. 8. DRILL Jig FoR THE Sprine HANGurs 
in the jig and piece. This holds the piece steady against 
the cutting strains of the drill and reamer. 

After drilling the two holes in the bosses, the plate F 
is attached to the jig by means of setscrews and the 
spring-seat holes F are drilled. ‘To remove the piece 
the plate and the nut on the pin are removed. By turn- 
ing the spring seat around 90 deg. the piece can be taken 
from the pin and out of the jig. 
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Fie. 9. Jig ror Front Sprine SEAtTs 


.Fic. 10. Jig ror OPEN-STYLE STEERING BRACKET 
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A DuPplLicaTE JIe¢ 


The halftone, Fig. 8, shows the jig used for drilling the 
rear spring hangers. One of the hangers is shown at A. 
The hangers (the jig being made to hold two) are placed 
as shown; the screws B force them into the corner of the 
jig. The screws are drilled at a slight angle, thus tend- 
ing to force the casting down onto the jig as well as into 
the corner. 

The two straps C hold the pieces firmly against the 
drill pressure. Slip bushings are provided in order to 
drill and ream the pieces complete before removal from 
the jig. 




















Fig. 11. Driti Jig ror Front Spring HANGER 
The jig used for drilling the front spring seat is shown 

in Fig. 9. One of the seats A is placed on the pin B of 

the jig, and after setting the seat surface of the piece 
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Fie. 12. Dritt Jig ror CHAIN CASE 
square, the nut of the pin is tightened, holding the piece 
ready for drilling. Slip bushings are provided for all 
holes to enable the drilling and reaming before removal 
from the fixture. 
A Nove. Type or JIG 

The halftone, Fig. 10, shows a novel method of locating 
the open-style steering gear double bearing in the jig for 
drilling. The casting is placed between the heads of the 
special bolts and the straps as at A and B. The inside 
dimension of these bolts is made a good fit for the casting. 
The bolts are turned with an eccentric head, thus form- 
ing a support for the casting. 

When the casting is in position the nuts of the bolts 
are tightened and the casting is held securely for drilling. 
With this novel method of locating the casting, it can 


be placed in the jig or removed very quickly. Slip bush- 
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ings are provided for drilling and reaming and both 
sides of the jig are used to bring the casting as near to 
the drills and reamers as possible. 

The jig used for drilling the front spring hanger, Fig. 
11, is made to suit the right- and left-hand castings. The 
casting is placed im the jig, locating by means of the pin 
A, which comes against the web of the casting. 

The screw B acts as a support and also locates the boss 
of the casting. The screw C. holds the piece securely in 
the jig during the drilling operation. When drilling the 
opposite casting the post, which carries the stop pin A, 
is swung around to position so that the pin will act as a 
new locator. Slip bushings are provided to drill and 
ream the hangers before removal from the jig. 

A BuILt-up JIG 

The novel feature about the jig, Fig. 12, is the fact that 
it is made of steel plate and angle sections. This jig is 
used for drilling the motor and countershaft driving 
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Fie. 13. Drinti. Jia ror CountTersuHaArr HAancer 


The jig takes 


The only al- 


chain case, one of which is shown at A. 
care of both right- and left-hand castings. 
teration in the jig to accommodate the different hands is 
the swinging around of the latch B. 

This latch is fitted with a stop-pin and when it is in 


When 


the latch is swung away as at C a forcing screw through 


contact, the latch acts as a locator for the casting. 


the latch acts against the casting. 

This jig, to one used to cast-iron jigs, looks to be of 
frail construction, but it for drilling a 
large number of castings and has kept the alignment of 
the holes perfectly. The each and the 
angle of the drilling faces are of strong construction. 

The halftone, Fig. 13, shows the jig for drilling the 
The castings are milled on the 


has been used 


braces on side 


countershaft hanger. 
faces of the arms in a previous operation and are used as 
one of the locating points. 

The parting line of the hanger is forced down by 
screws onto a finished pad in the jig. The two screws A 
are used for locating the casting in an end direction. 
The jig is made of the open-cover style. ‘T'wo screws 
through the cover hold the casting securely after the 
cover is fastened down by means of the latches B. Clear- 
ance holes are drilled in the pads C to enable drilling 
without coming in contact with the pads. 
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Machine Shop Lighting in Steel Mills 


By C. E. CLEWELL* 


SY NOPSIS—Analysis of lighting for steel-mill machine 
shops, showing wrong and right methods. Factors dis- 
cussed which enter into consideration, as, troublesome sur- 
roundings, a bad way of installing lamps, requirements 
desired, and how they may be obtained. 

% 

I}lumination as a factor in accurate workmanship, in 
output and in manufacturing costs is coming to be a 
recognized feature in industrial plants. The lighting ar- 
rangements are usually in the hands of the electrical de- 
partments of these companies. The men in these depart- 
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PLAN 


ments are familiar with dynamos and motors, wiring, and 
the installing and care of lamps, but in many cases are 
not familiar with the recent improvements in illumina- 
tion, and do not realize to what extent accurate work- 
manship, increased output and reduced costs depend upon 
lighting.. Hence a better understanding by the men in 
the electrical departments of the real value of light and 
of the quantity and quality of light, which are essential 
for accurate and efficient work of different kinds, is 
needed. 

This does not mean that good work has not already been 
done to improve the light in steel mills, but these im- 
provements must often be criticized because they have only 
been the raising of the standard of light a little over old 
conditions, that is, the work up to date is but one step 
forward. What are some of the causes that have brought 
about the improvements thus far? Why are they often 
not sufficient? And how may satisfactory results be se- 
cured? This leads first to the study of wrong standards. 


A Wrona STANDARD 


Take a look into the average steel-mill machine shop. 
Glance over the machine tools at night and compare the 
_ “Sheffield Scientific School, Yale University; formerly 
lighting expert, Westinghouse Electric & Manufacturing Co. 


way they are lighted now with a similar shop five years 
ago. The first impression will be that the light is much 
better. Watch the workman for a time, and note that he 
has difficulty in setting the tool and must look about 
several times before he can find a wrench or a piece of 
material. Why this delay? Even in many new systems 
of lighting the actual quantity of light on the work is 
not enough. 

When a shop is first entered from darkness without it 
often seems fairly cheerful, but by stopping at one of the 
machines for half an hour and steadily watching the op- 
erations the eyes gradually tire, and one realizes the differ- 
ence between a first glance and working under the arti- 
ficial light all night. This shows why the light, which 
often looks pretty good at first, is sometimes not enough 
for the work unless a small hand lamp is attached. to 
the machine tool. 

After inspecting several machine shops at night, disap- 
pointment may be felt in many cases in finding the im- 
provement not what was expected from the large sum paid 
for wiring and new lamps. Where are the mistakes? The 
effort to improve conditions is well meant, but in plan- 
ning for the new system the following argument has like- 
ly been used: “Work has been carried on for a good many 
years with a certain number of lamps. If the old system 
is torn out and new lamps put in, perhaps using a few 
more than before, the workmen can surely see well 
enough.” The new system is put in and is often disap- 
pointing. 

One mistake lies in comparing the proposed system with 
the old faulty one. The question should rather be studied 
beforehand and present knowledge made use of about the 
quantity and quality of light necessary for given work. 
Another mistake is to suppose if a workman can get 
around the shop for securing tools or material without 
stumbling, the artificial light is sufficient. 

Remember that he may not only be helping the output 
of the plant when walking about the shop but also (and 
what is generally of more importance) when at work at 
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his bench or machine. If his eyes begin to hurt after a 
few hours, and if he loses a few minutes here and there 
through the night because unable in the dim light to find 
at once just the tool he needs, the light is certainly not 
sufficient. 

Let it be stated then at the start that any workman on 
night shift should be able to do his work as well and not 
become more tired than if on day shift. This is a prin- 
ciple of factory management which is obvious, and until 
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light is looked upon as an economy and enough lamps 
used to make it possible to work as well by night as by 
day, losses will be felt due to poor work at night and on 
dark days. These losses are usually much greater than 
one would think, and it has been found that they are 
larger than the entire cost for the best light. 


REGARDING THE BUILDINGS 


Daylight has been mentioned as a good standard for 
satisfactory artificial lighting. “Make the artificial light 
at night as good as daylight” is a common expression. 
Walk through many shops by day and you will note a 
gloomy condition. Either the size of the windows is too 
small or perhaps the number of windows is not enough 
for the size of the building; the windows may be covered 
with dirt; tall buildings in the neighborhood may cut off 
most of the daylight for shops on the ground floor; or 
dense smoke over the buildings may cloud the sunlight. 

All these items, if possible, should be given attention 
so as to make the inside of the shop as bright as necessary 
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UnrrorMLY But LIGHT 
ON THE WorRK 
[INADEQUATE 


for good work during the day. It is self-evident that poor 
daylight hurts the work just as poor artificial light at 
night, and it is also clear that the buildings which are 
dark during the day must have artificial light, which un- 
necessarily creases the cost for electric power. 

This is important in steel mills because so many of the 
buildings are dark during the day, due to the very dark 
walls and ceilings, also in some cases to small windows 
and to the heavy smoke overhanging the mills. Where it 
is possible to help matters by cleaning dirty windows or 
by whitewashing the walls these shght expenses simply 
make the working conditions better and reduce the cost 
for electric power which may otherwise be required by 
day. 

Let us now look somewhat more carefully at the ad- 
vantages of light walls and ceilings. A shop with black 
walls is not only gloomy but the dark surfaces absorb 
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light. If these same walls are whitewashed they will re- 
flect much of the light which falls on them. This re- 
flected light makes the shop cheerful, but it also adds just 
so much to the useful light on the work. Illumination men 
have tested the increase of light on the machine tools 
when dark walls are made white and have found a very 
large increase in the light on the work if the walls are 
white. In many mills the insides of the buildings are 
painted white so as to make them more cheerful. If this 
is a good argument for using a little paint now and then, 
how much more so when one considers the marked in- 
crease of light which is thus felt on the work! 


Has Ligut A CAsH VALUE IN THE STEEL MILL? 


In a previous article it was shown that artificial light 
in the average manufacturing plant costs about as much 
as the average wages for five or six minutes per day. It 
was also shown that if good light enables the workmen to 
save anything over six minutes per day on the average, it 
is a profitable investment, financially speaking, to provide 
the good lighting system. 

Instances were cited where poor light caused losses of 
an hour or more on some days because the men could 
not start promptly at seven on dark winter mornings, or 
had to stop early on dark afternoons. These statements 
are, however, based on certain numbers of men at work 
per thousand square feet floor space and on average con- 
ditions in the ordinary manufacturing concern. 

In some steel-mill shops the conditions are materially 
different. There are often large buildings where only a 
few men are needed for the work. These men may he in- 
If they approve a piece of work it may pass 
on and go through a number of subsequent operations. If 
such an inspector passes a bad piece of material on ac- 
count of the poor light, it means a loss not only in terms 
of his own time, but perhaps several hours for half a dozen 
other men after him. If good light prevents these mis- 
takes, it obviously has a cash value equal to the saving 
of the unnecessary labor on defective material. Here it 
is evident that the value of the light depends not only 
on the inspector but, as before stated, on the work done 
upon the material after the inspection as well. 


spectors. 


Again, in steel mills the success of a department is usu- 
ally rated according to its share in the total tonnage out- 
put of the plant. 
ment to increase its proportion of the gross tonnage out- 
put, that part of the increase due to good light represents 
a cash value to the department. The electrical depart- 
ments should, therefore, look at light as a saving to the 
plant rather than a necessary evil, and if the trouble is 
taken to figure the cost of the light in terms of these and 
other savings, the first cost of enough lamps to give satis- 
factory light will seem small. 
tion of troublesome surroundings. 


If good light enables a given depart- 


This leads to a considera- 


TROUBLESOME SURROUNDINGS 


The shops around steel mills are generally very large 
and the roof trusses high. Besides, the work is often 
scattered here and there throughout these large buildings 
und one hesitates to hang up enough lamps so as to light 
the entire shop. As a compromise a few lamps are often 
mounted at the roof trusses with the result that no part 
of the floor is more than poorly lighted. These large 
areas have been a drawback to good illumination, and it 
has been felt that to install enough lamps to furnish good 
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light over the entire building would be extravagant. Elec- 
tric lamps are now more efficient than they used to be 
and hence this old argument against plenty of light is less 
forceful than formerly. 

In the simple yet important illustrations presented, 
some idea is given of the work which is now possible with 
improved lamps and modern ideas as to the best way they 
should be distributed. The cases selected for illustration 
are such as to make them of interest and value to any 
one concerned with shop lighting, whether in steel-mill 
work or elsewhere, and are all the more valuable because 
the conditions about steel mills are usually so much 
against good lighting results. What has been done under 


these adverse conditions makes it all the clearer as to what 
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manner, so that the light is fair in one spot and very poor 
in another. This means that the lighting is not uniform 
and work cannot be performed with equal ease at any 
part of the floor space. Hence, when repair work is heavy 
it is quite possible that a workman will be placed at a 
relatively dark place, and this condition is very apparent 
from an inspection of the shop at night. Along the right 
wall benches are located and the lighting is so poor that 
it is entirely impracticable to perform work there at 
night. 

Obviously some shops must be equipped with lighting 
in this way because many buildings are made larger than 
necessary at the beginning, to take care of future needs. 
In such cases a plan should always be made for lighting 





Fic. 6. ILLUSTRATION OF THE LOCATION SHOWN 
is possible to improve things in those shops where the 
conditions are more favorable. Consider first a bad way 


in which many installations are made. 


A Bap Way vo INSTALL LAMPS 


Sometimes the lighting is poor because the lamps have 
been installed piecemeal, as work has been added from 
time to time throughout the shop. An actual case, a ma- 
chine shop of medium size connected with a steel mill, 
illustrates this point. The work in this shop is mostly 
repair work for the machinery of other buildings, and 
the benches have from 
time to time as required. Apparently no plan was made 
originally for the lighting and hence the electrical depart- 
ment installed a lamp over a machine tool at one time 
and later, as more work was added, another lamp and so 


machine tools and been added 


on. 

Take a glance at Fig. 1, which shows the arrangement 
of lamps in this shop after several years. It will be noted 
first that the lamps are not distributed in a symmetrical 


Licgut Untrorm Bur Not ADEQUATE 


IN Figa. 5. 


the entire shop at the start, and a few of the lamps in- 
stalled at a time according to this plan if all are not re- 
quired at once. 

Thus the shop shown in Fig.1 might have been equipped 
as shown in Fig. 2, where the lamps are arranged sym- 
metrically and the lighting is uniform over the entire 
floor space. This latter scheme eliminates dark spots and 
corners and the slight increase in the number of lamps 
is far outweighed by the advantages secured in uniform 
illumination. 

This case is presented because it shows so plainly the 
difference between old and new methods of distributing 
lamps. The haphazard scheme of Fig. 1 represents the 
old way, and that of Fig. 2 shows the result of studying 
over the conditions beforehand and arranging the lamps, 
not according to the location of the machines, but so that 
the light is uniform and good enough at any point no mat- 
ter where a machine may be placed. While the differ- 
ence between these two schemes seems small, it.is largely 
by way of example of what has changed illumination work 
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from hit-or-miss to engineering, and is, therefore, most 
jmportant. 


REQUIREMENTs AND How SECURED 


In steel-mill work good lighting means enough light 
on dark days and at night to make it possible to perform 
work accurately, to perform work with reasonable dis- 
patch, and to reduce accident risk (often great on ac- 
count of hot metal piled up in shops and yards). These 
requirements may be realized by either plenty of lamps 
overhead to secure the results without hand lamps; or by 
a few lamps overhead, with hand lamps on most of the 
machine tools. 

Three things should be considered in securing these 
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bright lamp every time he raises his head, his power of 
seeing is much reduced even if he does not realize it. 

The other extreme is to mount the lamps at such a 
great height that much of the light in passing through 
a hazy or smoky atmosphere is lost before it reaches the 
work. Hence, it is best to strike a medium between these 
extremes, and, roughly speaking, very large lamps (like 
the flame-are type) should be mounted, say 25 ft. or more 
above the floor, and medium-sized lamps (like the 250- 
watt tungsten type) should be, say 15 ft. above the floor. 
In case the lamps are mounted under 15 ft., smaller units 
should be used. ‘ 

Now, it is not always possible to choose the mounting 
height according to the scheme just described, because 








Fig. 7. EXcELLENT INSTALLATION-—NOTE THE LicutTr WALLS 


requirements. If sufficient lamps are placed overhead to 
make hand lamps unnecessary in the large mill buildings 
we gain: First, in making the space around the machines 
bright enough so that no difficulty is experienced in 
working without an individual lamp; the workman is 
more free with his hands, and useful time is saved by the 
increased facility with which he can work under the good 
light. 
the eyes like low lamps and the glare thus avoided makes 
it possible for the men to see better, and prevents early 
Third, the first cost for enough lamps 


Second, lamps placed overhead do not shine into 


fatigue of the eyes. 
overhead must be studied to see if it is economy to spend 
the money involved. 

Generally speaking, the first two items just mentioned 
are an answer for the third; that is, the advantages are 
so great when the lamps are overhead that the expense 
for the lamps and the electric power cost are relatively 
small. Again, if we concede that it is best to mount the 
lamps overhead, what height should be used? When the 
lamps are too low, say eight or ten feet above the floor, 
the glare in the eyes is usually great enough to reduce the 
power of vision. This is an effect similar to the blinding 
glare on looking into the sun, which is followed by a tem- 


porary loss of vision. Of course, if a man looks into a 


cranes may run at a height of 40 or 50 ft. above the 
floor, and here the lamps must be hung either above the 
crane, on the sides of the building, or even where there 
is no crane, the ability to get at the lamps for trimming, 
renewal and repairs may make it necessary to mount the 
lamps somewhat lower than otherwise advisable. 

Let us look for a moment at some of these cases. In 
many steel mills it is necessary to mount overhead lamps 
from 50 to 75 ft. above the floor to clear the crane. Does 
it pay to mount lamps at such a distance above the floor? 
Can lamps be found that are powerful enough? Even if 
the lamps are placed 75 ft. above the floor can enough 
light be thrown on the work to make good work possible 
at night? 

These and similar questions come up when such large 
buildings are to be equipped with new lamps. The good 
distribution of the light from lamps overhead, the effect 
somewhat like daylight thus produced, and the absence 
of glare are items which go to make this arrangement 
pay. Lamps can be secured which are powerful enough ; 
for example, we have seen 700-cp. mercury vapor lamps 
60 ft. above the floor furnishing good light to the work, 
and moreover lamps on the market today, like the flame 


carbon are and the quartz mercury vapor, go as high as 
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3000 cp. per lamp. The quantity of light on the work 
can be made sufficient provided the atmosphere is not too 
smoky, the walls are light in color, and enough lamps 
are used. 

The difficulties are greater because the man who must 
authorize the purchase of lamps may not realize the rela- 
tion of first cost of the system to time saved by the good 
light thus produced, and he must naturally come to see 
that the new types of lamps and the new ideas of illumina- 
tion are beginning to make possible far more light per 
dollar expended than before, and to furnish good light 
in places that up to date have always been gloomy and 


dark. 


How Is ILLUMINATION MEASURED ? 


Before taking up some typical examples of good and 
poor lighting some ideas of the measure of illumination 
Light comes from the lamp and pro- 


should be stated. 
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From three to five foot-candles* are enough for almost 
any class of machine work. In many shops the intensity 
is one foot-candle or below, but here individual lamps 
are generally used. Three foot-candles makes it possible 
to work without an individual lamp and five foot-candles 
is enough for fine machine work. With these brief notions 
of how light is measured, we will now turn to a valuable 
comparison. 


A COMPARISON 


The old saying that comparisons are odious does not 
apply in this case because the two buildings to be com- 
pared are in the same steel mill and the same type of 
lamp (the tungsten) is used in each installation. In the 
first building, which we will refer to as M, machine work 
is carried on, while in the second building P, the power 
house is located. 

The electrical department planned and installed the 
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duces a certain amount of illumination on the work. Light 
then may be called the cause and illumination the effect. 
The light unit is commonly taken as the candlepower. 
For example, the common incandescent lamp produces 16 
candlepower. 

The t/lumination produced by a lamp with no reflector 
varies about as the square of the distance from the lamp 
to the work. 
from the work produces an intensity on the work equal 
to one, so called, foot-candle (the unit of illumination). 
To illustrate further, the illumination produced at a point 
one foot distant from a 16-cp. lamp without a reflector 
is 16 foot-candles, two feet away is four, and four feet 
away is one foot-candle (dividing the candlepower by the 


Thus a single candlepower one foot away 


square of the distance each time). 


lighting in both buildings and on being questioned stated 
that the light in each building seemed sufficient—a state- 
ment based not on how well the men could work under 
the artificial light but on its general appearance. The 
machinists are entitled to at least as much light as the 
engineer in the power house, as the work of each is ob- 
viously important. 

In shops and power houses where the lighting is pro- 
nounced satisfactory by experts, an average intensity of 
three foot-candles is general. Going into these two build- 
ings at night, a test was made of the lighting of each. 

*It should be noted that the variation of the intensity 
with the distance as just described applies in genenab-to. the 
case of a single lamp. Where the system is ma ofa 
large number of lamps each oquipeee with a swuitab re- 


flector, the illumination is essentially independent of the dis- 
tance between lamps and work within certain limits, 
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The machine shop had an average intensity of about one- 
third of one foot-candle and the power house an average 
of about one foot-candle. 

Here we have the remarkable case of two buildings each 
erroneously pronounced satisfactory and in one the quan- 
tity of light is 300 per cent. more than in the other; 
while in the machine shop the quantity of light is about 
one-tenth of the quantity required for continuous and 
satisfactory work in other similar shops. Before show- 
ing the reasons for these differences, observe the great 
need for a more uniform quantity of light for buildings 
in which the work is similar or nearly similar; and an 
acceptance of the fact that the quantity of light for ma- 
chine work is fairly definite. If three foot-candles is re- 
quired generally, then one-tenth of that amount is cer- 
tainly not enough. 

A glance at the conditions here shows: First, that the 
lamps are about the same net candlepower per unit in 
each case (four 60-watt lamps in each cluster in /, and 
one 250-watt lamp for each unit in P). Second, the 
height of the lamps above the work and the electric power 
for light per 1000 sq.ft. floor space do not materially 
differ in each case. Why, then, is there such a difference 
in the two results? 

The reasons may be summarized as follows: The sur- 
roundings are bright in P? but somewhat dark in M. The 
lamps in P have the concentrating prism-glass reflectors, 
shown in Fig. 3, which send most of the light to the floor, 
while in M each cluster of four lamps is covered by the 
rather flat metal reflector, shown in Fig. 4, which does 
not send much of the light to the floor, but wastes it in 
horizontal directions some 25 ft. above the floor. The con- 
clusions are obvious. ‘The principles, while apparently 
simple, have by their violation cost nearly 60 per cent. of 
the possible light in MV, which might have gone to help 
the workmen at night. This naturally leads to another 
case where the new light is not sufficient. 

New Licutine Nov SUrricrent 

In a large steel-mill machine shop a new installation 
of lamps has recently been made. The expense of this 
installation has been great because of the size of the 
building. The improvement is marked and credit is nat- 
urally due for its installation. The quantity of light on 
the work, however, amounts to scarcely one foot-candle, 
or roughly one-third of the quantity necessary. A plan 
and elevation of the shop are shown in Fig. 5, and a 
photograph taken at night shows the uniformity of the 
illumination in Fig. 6. Here workmen require an in- 
dividual lamp on their machine tools. These lamps must 
often be moved ; they are in the way; and they, moreover, 
brightly light only small spots over the work. The ef- 
fort to place the small hand lamp close to the work is 
some indication in itself that the overhead lamps are not 
sufficient. 

The installation is not, therefore, entirely successful. 
It is an improvement. But an investigation should al- 
ways be made beforehand to determine whether a slight- 
ly larger outlay will not make the system fulfill all the 
requirements of satisfactory lighting. It is a poor policy 
to stop at an improvement which in itself -is commend- 
able, but which is but one step toward the complete solu- 
tion of the difficulty. We will now turn to several typical 
installations. in steel mills which may be classed as suc- 
cessful. 
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OTHER CASES 


As an illustration of the good distribution of light in a 
well designed system, Fig. 7 is shown. Here mercury- 
vapor lamps are used. The light on the work is improved 
by the bright walls, and the relatively low mounting 
height produces a gain in the effective illumination on 
the work. This latter is apparent when reference is 
made to Fig. 6, where the lamps in the central aisle are 
58 ft. above the floor, thus causing losses on account of 
the hazy atmosphere in this shop. 

An interesting point connected with the location shown 
in Fig. 7 is the class of work performed. It is of a fine 
and accurate nature. The conditions at night on the in- 
spector’s table shown in the center must permit of the 
most rigorous accuracy. The well distributed lamps af- 
ford these conditions, and the results in this shop com- 
mend the lighting system to all interested in shop light- 
ing. 

Fig. 8 is a photograph under inclosed arc lamps. The 
dark surroundings are noticeable when compared to the 
brighter conditions of Fig. 7. The illumination, how- 
ever, is good and the uniform arrangement of lamps in a 
row down the aisle effective. In these photographs al- 
lowance should be made for the difficulty in securing a 
photograph which shows the exact conditions at night as 
they appear to the eye. They give an idea merely as to 
the arrangement of the lamps themselves and of the gen- 
eral effect of the illumination uniformity and the shadows. 


THE OPPORTUNITY OF THE ELEcTRICAL DEPARTMENTS 


From the foregoing illustrations the opportunity of the 
electrical departments in steel mills and elsewhere is ap- 
parent. They direct improvements and hence should 
avail themselves of the principles of satisfactory lighting. 
This requires an acceptance of standards of light for 
given work and the use of the simple yet important prin- 
ciples by which they can be secured economically. 

To gain an idea of light values simple tests should be 
made on existing installations and the difference between 
satisfactory and unsatisfactory conditions studied so that 
errors may be avoided. Efficient methods in the general 
routine of the departments will thus be promoted. An 
appreciation of modern illumination is necessary and in 
no case should the refinements be underestimated in their 
relation to the plant efficiency. 

THE Near Future 

A public man recently stated that “the industrial situ- 
ation calls for the utmost scrutiny into the cost of pro- 
duction.” Methods of manufacture, therefore, must be ef- 
ficient and the general efficiency of the plant made the ob- 
ject of study. Lighting, it is safe to say, will come in 
for its share of general attention even where little in- 
terest has been shown thus far. 

In the near future development may rightly be ex- 
pected on the part of illuminating engineers in the still 
better design of artificial lighting systems; also research 
to improve electric lamps and accessories may be expected 
on the part of manufacturers of lighting apparatus; and 
a general acceptance of the facts regarding lamps and 
their correct use may be looked for on the part of ma- 
chine-shop operators. Progress along these lines is needed 
and codperation between the three groups mentioned will 
assuredly help in the effort to improve artificial shop 
lighting. 
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How to Make a Million in the Machine 
Tool Business 
By Hi SIBLEY 


Inasmuch as there are still a paltry few machine-tool 
manufacturers who have not yet made their million, I 
submit herewith a formula which will enable them, as 
well as others who contemplate engaging in this lucrative 
pursuit, to pile up this comfortable sum in short order. 
To those at present in the machine-tool business who are 
still under the million mark, I would suggest that they 
start all over again with the newcomers, for whom this 
formula is really intended. Thus they will not be obliged 
to toil so assiduously for several long, hard years, as we 
other millionaires have, but can take this proposed short 
cut and catch up with the rest of us. I wish to add, 
however, that this formula is copyrighted, but I shall be 
pleased, in fact very, very happy to loan it to anyone 
for two dollars. It is guaranteed to produce a million 
dollars for all who follow these instructions explicitly. 


(QUALIFICATIONS 


First of all, the candidate for the high-speed . million 
should be of good health, sound mind and of a hopeful 
disposition. This latter qualification is essential for he 
will be obliged to draw on his stock of hope much more 
frequently than at first seems necessary. Then he should 
be able to read and write. There will be several occasions 
when he will need to read and write. A rudimentary 
knowledge of arithmetic, particularly in adding large 
sums, will also come in handy for figuring up the profits 
each month. 

















THe SAFE Door SwiInGs SYNCHRONOUSLY WITH THE 
HANDSHAKING 


Having these qualifications, the next step is to secure 
capital. Capital is a very indispensable factor in the 
machine-tool business. There are several ways of getting 
ready money. One of them is to walk into a bank, point 
a large-bore gun loaded with door-knobs at the cashier and 
ask for it. But this method, while a quick and simple 
one, has its disadvantages, such as getting a pot shot in 
the back or the prospect of a protracted sojourn in a 
narrow, scantily furnished room with grated windows and 
a northern exposure. 

But it will not be necessary for you to employ this un- 
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original means of getting the money for your venture. 
There is a better way. All you need to do is to tell the 
president of the bank that you are about to engage in 
the nmranufacture of machine tools and he will at once 
grasp you warmly by the hand, escort you to the safe 
and invite you to help yourself. But do not take less than 
a million to start with, for judging from data furnished 
me, a million will be no more than adequate. 

Now you are ready for the plant. The location is not 
important just so long as it is where you can get your 
power free, and is near the supply of raw material and 
not too far from your greatest market. Buy up any 
ten-acre tract that is bounded on three sides by the New 
York Central, Pennsylvania and Union Pacific systems, 
respectively, and on the fourth side dig a canal con- 
necting with the Great Lakes and other navigable water- 
ways of the country. This will give you ideal shipping 
facilities and greatly reduce freight rates. 

At the outset do not put a plant costing more than 
$1732.10, because you will need the other $998,267.90 
for such incidental expense as pay rolls, raw material, 
advertising calendars, and particularly for experimental 
work, and maintenance of your cost system. A small 
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ProPOsED PLAN OF PROPOSED PLANT BY PROPOSED 
DRAFTSMAN 


plant can always be added to, especially on a ten-acre 
lot. The greatest care should be exercised in the office 
equipment and furnishing, for it is here that the visitor 
gets his first impression of the tout ensemble of your 
plant, and first impressions are always lasting. 

The best offices this season are being done in Circassian 
walnut or sandalwood, and it would be well to follow 
out this scheme in your desks, chairs, cabinets, ete. En- 
gage some prominent mural decorator to do your walls 
in allegorical groups representing different stages of ad- 
vancement in the machine-tool industry, and over the 
massive mantel piece hang an enlarged crayon portrait 
of yourself in a heavy gold frame. Complete the fur- 
nishings with luxurious Bokhara rugs, and install a 
blonde (guaranteed by pure food and drugs act) sten- 
ographer. You will need her to run the business when 
you go fishing or attend the conventions. Brunettes or 
sorrels are never so capable as blondes. 


THe MANUFACTURING EQUIPMENT 
The equipment of your manufacturing department is 
not so important as long as it is in harmony with your 
esthetic office fixtures. Leave the selection of the ma- 
chinery to the stenographer. She is a much better judge 
of graceful lines and the latest patterns in machine tools 
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than you are, and she will also see that they are sym- 
metrically arranged in the shop. 

This done, you are ready to manufacture. But to 
manufacture what? It matters little what tool you se- 
lect for your product as there is a mint of money in any 
of them. It might be a good plan to hire a draftsman, 
for any draftsman can point out defects of all the well 
known machine tools and suggest effective remedies for 
them. Hence your draftsman would be able to redesign 
any popular machine tool and increase its desirability 
100 per cent. 

Perhaps it would be « good plan to put in a machine 
which combined the fuuctions of a planer, a miller, a 
lathe and a drilling machine. As long as you made it 
more rigid, and with more feeds and speeds and yet with 
fewer parts than any one of the single machines, then 
you would have it. Simple enough. Just turn the whole 
thing over to your draftsman. He will fix you out. 

This indeed would be the right idea. What user would 
not pay the price of a planer and a miller if he could 
get a lathe and a driller all at the same time? Besides 
there wouldn’t be any competition, at least for a while. 
You could call this extraordinary machine the “Inxylup- 
styz,” which is self-explanatory and conforming with the 
general idea in lucid names for machine tools. 
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THe “INXYLUPSTYZ” 


This done, make the patterns and then contract with 
the foundryman to furnish your castings for one cent a 
pound. There will be a considerable saving in costs 
right here, for the present price, I believe, is a trifle 
more than this. Do the same for your brass and alumin- 
um castings. By contracting for the entire output of 
the Steel Corporation you will be able to get an extra 
5 per cent. discount on your bars and shafting, which 
will give your costs another kick in the right direction. 

Now assuming that you have built the first machine, 
and have tried it out and find that it exceeds your expec- 
tations, as the first models always do, you are ready to 
go ahead and advertise and take orders. But the usual 
system of advertising machine tools is all wrong. You 


should arrange for the front and back covers of such 
publications as the Delineator and the Christian Herald 
te display your “Inxylupstyz,” for these papers reach 
a class of trade the technical journals never touch. 
After your first announcement is made, orders will 
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begin to come in by the peck. But here is where you 
must use greatest tact and shrewdness, for you have to 
do with dealers. The dealer will figuratively slap you 
on the back and give you a cigar and say they expect 
great things of you, and they will. But do not accept 
orders from them for lots of less than 100 machines, 
cash down, on a 3 per cent. selling commission. Your 
product will be in such demand that they will accept this. 
discount greedily, and pile up vast wealth thereby. 


Tue Cost System 
At last you are happily launched in the machine-tool 
business. What a giddy thrill it gives you! How over- 
whelmingly pleased you are—until you put in a set of 

















Now You Boys Stop Ticktine Mr 


books and a cost system. Cost System, the Boogey Man! 
He shows you in very concise figures that you are mak- 
ing a profit of 299 per cent. over your manufacturing 
costs. And while you are gloating over this and try- 
ing to decide whether to buy an Irish castle, or content 
vourself with a sea-going yacht until next year, Mister 
Cost System flips up another card he has been holding 
in his sleeve and which shows that your Overhead is 
about 345 per cent. 

You are up against it now. Mister Cost System says 
“All out, end of the line”. Nobody ever got around 
He has been assaulted time and again, but 
So since 


Overhead. 
all attempted assassinations have been failures. 
you started out to get that million, and still have that 
million in mind, and are determined to have it, the only 
thing left for you to do is to go to the bank again and get 
another million, which you should tuck carefully away 
in your jeans and in the silence of the dark and stilly 
night, slip over the Canadian border and lose yourself. 
That is the only way you will get it in the machine-tool 


business. 
ro4 

What is said to be the largest cable in the world was 
tested recently in the 800,000-lb. testing machine of the Fritz 
Engineering Laboratory, Lehigh University, South Bethle- 
hem, Penn., when it withstood a pull of 364 tons before 
breaking. The cable consists of six strands, each of 19 
wires, twisted around an independent wire-rope center, this 


center having six strands of 19 wires each, twisted around a 
hemp core. The finished cable was 7810 ft. long and weighed 
125,360 Ib. It is used by the Spanish-American Tron Co. in 
Cuba to lower wagons with a capacity of 100,000 Ib. of ore 
down an inclined plane 5800 ft. long.—‘Mechanica] World.” 
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Facts About Timber for Shop Buildings 


SYNOPSIS—In this Report of the United States De- 
partment of Agriculture, Forest Service, an attempt is 
made to establish better grading rules. Physical char- 
acteristics and defects have been correlated with the me- 
chanical properties to show which factors are the most 
indicative of the mechanical properties of structural 
timber. 


ve 


Although the use of timber does not enter very largely 
into machine construction, there are still many places 
where it is advisable to use it in shop buildings, and for 
this reason it is well to keep in touch with the latest infor- 
mation .which might be of service along this particular 
line. 

In a recent report of the United States Department of 
Agriculture, Forest Service, Bulletin No. 108, relating to 
tests of structural timbers, we find that many of our older 
ideas are proved incorrect. The information this report 
contains is of special value to those who are contemplating 
new shops or additions to old ones. 

Beginning with the question of the relative values of 
heartwood and sapwood, we quote from the bulletin as 
follows: 

Sapwood, except that from old, overmature trees, is as 
strong as heartwood, other things being equal, and so far 
as the mechanical properties of timber go should not be 
regarded as a defect. From tables of individual tests it is 
evident that the per cent. of sapwood in the timber does 
not bear any relation to its breaking strength. 

Sapwood, however, is invariably less durable than heart- 
wood, and unless the timber is to be treated with some 
wood preservative it should be excluded as far as possible 
from structural timbers that are to be used in situations 
favorable to decay. If, however, the timbers are to be 
treated, it is not a defect; in fact, because of the relative 
ease with which sapwood can be impregnated with pre- 
servatives it may be made more durable than heartwood. 
These statements should not be extended, however, to 
cover joints in frames subjected to wear. 


PosITION OF PITH IN CROSS-SECTION 


In many specifications for structural! timbers reference 
is made to “boxheart,” by which is meant a certain posi- 
tion of the pith or center of the tree with respect to the 
timber. Fig. 1 shows the method of classifying the tim- 
bers tested according to the position of the pith in the 
cross-section. 

It is found that the position of the pith does not bear 
any apparent relation to the strength of the timber. Sea- 
soning checks, however, extend from the surface toward 
the pith, and when this is near the neutral plane there is 
a greater tendency for checks to form there and thus de- 
crease the resistance of the beam to horizontal shear. 


Beams AccorDING TO MECHANICAL 


PROPERTIES 


GRADING TIMBER 


It is only within the last decade that engineers and ar- 
chitects have given much consideration to the grading of 
structural timbers. Before that time structural timbers 
practically free from serious defects could readily be ob- 


tained. With the depletion of the virgin forests, how- 
ever, the quality of structural timbers has steadily de- 
creased, and today it is necessary to accept timbers con- 
taining defects which were formerly excluded. 

Lumber-manufacturing associations have done much to 
standardize the grading rules for different species and 
classes of timber. In general, however, these grading 
rules are based entirely upon the number and character of 
defects, and while they have proved fairly satisfactory in 
grading sawmill products for the woodworking industries, 
they are not very effective in separating structural timbers 
according to their strength. 

The American Society for Testing Materials was the 
first technical association to formulate a specification for 
structural timber in which the position of defects was con- 
sidered. This specification was based on tests on struc- 
tural timbers made by the Forest Service and other 
agencies. The American Railway Engineering Associa- 
tion recently adopted standard specifications for yellow 
pine and Douglas fir which differ from those of the Ameri- 
can Society for Testing Materials only in minor details. 


> 


Sz 
> 4 
= 
Ss 
i 





| - Pith notin cross-section 3- Pith within center half 
section 


Rings Vertical of cross- 

2- Pith not in cross-section 4-Pith within or lower ,.. 
Rings Horizorta! quarters ‘ross-section . ~« 
Fic. 1. Cross-sEcTIONS OF TIMBER 


Forest Service Bulletin 88, “Properties and Uses of 
Douglas Fir,” pages 40 to 48, inclusive, shows that al- 
though these specifications are a great improvement over 
others mentioned in the bulletin, they are unsatisfactory 
in that they cull much material which under test proves 
to be as strong as that admitted into the acceptable grades. 

One of the aims of the bulletin is to apply the results 
presented to the problem of better grading rules, and the 
purpose in correlating physical characteristics and defects 
with mechanical properties has been to show which factors 
are the most indicative of the mechanical properties of 
structural timbers. In this connection, the resuits em- 
phasize the following points: 

‘1. The mechanical properties of timber beams are de- 
pendent upon: a. The quality of the wood irrespective 
of defects; b. the character and location of defects. 

2. The mechanical properties of wood free from de- 
fects vary directly with its dry weight. The relative dry 
weight of the different pieces of wood of any species can 
be approximated by comparing the proportion of summer- 
wood in each. 

3. The only defects which materially decrease the 
breaking strength of timber beams are the more serious 
ones, such as large knots and cross grains occurring where 
fibers are subjected to comparatively high stresses. 

4. All the species tested seem to be subject to the 
same general laws regarding the relation of mechanical! 
to physical properties. 
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On the basis of these four general conclusions the at- 
tempt is made to formulate a set of definitions and rules 
which can be appled to the grading of structural tim- 
bers cut from any of the species discussed in this bul- 
letin. It is too much to hope that these will eliminate 
entirely the judgment of the grader or inspector, but 
they should be of assistance in bringing about a simpler 
and more satisfactory system of grading than now exists. 


DEFINITIONS 


Dense Wood: The term “dense wood” will be used 
to define the quality of wood which is desirable in tim- 
bers subjected to stresses such as occur in frame struc- 


Number of tests 


Species Total Grade I Grade II Culls 

Longleaf pine 17 17 
Douglas dr , 182 81 80 21 
Shortleaf pine 48 35 13 
Western larch 62 45 17 
Loblolly pine 104 45 49 10 
oy ‘ 30 9 16 5 
Western hemlock 39 26 13 
Redwood. 28 21 7 

49 17 7 15 


Norway pine 


TABLE I 


tures. The term applies to the wood itself, irrespective 
of defects. 
index to the mechanical properties of wood, cannot be de- 
termined from a casual inspection of the timber, dense, 
or in other words, comparatively heavy wood will be de- 


Since dry weight, which is the most accurate 


fined as: 

1. Wood that shows more than eight rings per inch, 
or the rings of which contain more than 30 per cent. 
summerwood. 

2. Wood which is resilient; that is, which 
struck with a hammer or similar blunt instrument, gives 
a sharp, clear sound, while the hammer shows a marked 
tendency to rebound and the wood to recover from the ef- 
fects of the blow. 

These properties are to be judged from an inspection 


when 


of the cross-section of the timber. 

Knots: (Knots are portions of branches which have 
been encased in the growing trunk of the tree. In judg- 
ing their effect upon the strength of a timber it should 
be borne in mind that the axis of a knot always extends 
to the center or pith of the tree,* and that the visible 
part of the knot is a section of a somewhat conical mass of 
wood, the apex of the cone being at the pith of the tree, 
and the knot as a whole more or less securely intertwined 
with the wood surrounding it. 

A spike knot is a longitudinal section of a whole knot, 
and a round or elliptical knot is a section, respectively, 
at right angles or at some oblique angle, to the axis of the 
knot. Sound knots, as a rule, are stronger and harder 
than the wood fiber surrounding them. Their effect, 
therefore, upon the strength of the timber depends to a 
large extent upon the manner in which they are con- 
nected to the surrounding wood and upon the degree of 
stress to which the connecting fibers are subjected. 

If knots disturb the grain so that it is decidedly oblique 
to the edges of the timber, the wood will be subjected to 
stresses in tension at right angles to the grain, the kind 


to which it offers the least resistance. In such cases 





*Exceptions to this rule are knots caused by adventitious 
branches, but such exceptions are so rare that they can be 
ignored in the grading of structural timbers. 


AVERAGE STRENGTH VALUES OF DIFFERENT SPECIES BY 
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early failure in cross-grain tension almost invariably 
results. 

Class 1 knots: Class 1 knots mmst be solid, firmly 
attached to the surrounding wood, and cause no marked 
irregularity in the grain of the timber. Smal] spike 
knots will be included in this class. 

Class 2 knots: Class 2 knots must be solid, but are 
insecurely attached to the surrounding wood, or associ- 
ated with burl or other irregularity in the grain. 

Class 3 knots: knots are unsound knots; 
that is, they are softer than the surrounding wood. 

Diameter of knots: The diameter of a knot on the 
narrow faces of a timber will be its projection on a line 


Class 3 


Average modulus of 


Average modulus of rup- Average fiber stress at elasticity per sq.in. 
ture per square inch elastic limit per sq.in. Grade I Grade II Culls 
Grade I Grade II Culls Grade I Grade II Culls 1000 1000 1000 
Lb db Lb Lb Lb Lb Ib Ib. Ib. 
6140 3734 1463 es 
6919 5564 4174 4402 3831 2914 1643 1468 1206 
5849 4739 3318 3005 1525 1324 
5479 3543 3662 2432 1365 1130 
5898 4702 3416 3513 2793 2258 1535 1309 1149 
5469 4525 3008 3151 2847 2097 1276 1261 991 
5615 4658 3689 3172 1481 1360 
4932 3091 4031 2947 1097 877 
4821 3764 3255 3082 2364 2144 1373 1204 962 


GRADES 


On the wide 
or vertical faces the smallest dimension of a knot is to 
be taken as its diameter. 
Nmall knedts: 
Large knots: 
Other terms used in the tentative grading rules follow: 


perpendicular to an edge of the timber. 


1% in. in diameter. 
Knots 11% in. or more in diameter. 


Knots less than 


TENTATIVE GRADING RULEs* 


Grade 1 Timbers 

a Must contain only dense wood. 

6 Must not have Class 2 or large Class 1 knots. 

¢ Must not have large Class 2 knots. 

Modulus of elas- 


Modulus of rup- Fiber stress at 


To- ture per square elastic limit per ticity per square 
Grading tal inch square inch inch 
ruleand num-Aver- Max- Min- Aver- Max- Min- Aver- Max- Min- 
grade ber age imum imum age imum imum age imum imum 
Export rules 
~Pacific Per 1000 1000 1000 
CoastLum- cent. Lb Lb Lb Lb Lb Lb Ib Ib Ib 
ber Mfg 
Co 
Select 33.7 6700 9000 4250 4350 5900 2900 1650 2100 1250 
Merchant 
able 43.0 5900 8800 3500 3900 5900 2300 1480 2000 990 
Second 21.2 5200 8300 2900 3500 5800 2100 1330 1900 800 
Specifications 
—American 
Ry. Engi- 
neering «& 
Maintenance 
of Way As 
sociation: 
R.R. No.1.31.1 7100 9000 4200 4520 5900 2900 1680 2100 1100 
R.R. No.2.37.8 6100 7800 4200 4060 5800 2900 1530 2000 1100 
Culls......31.1 4800 7600 2900 3330 5400 2100 1310 2000 800 
Proposed 
grading rules: 
GradeNo.1.44.5 6900 9000 4600 4400 5920 3230 1640 2070 1100 
GradeNo.2.44.0 5600 7000 3900 3800 5860 2650 1470 1900 1020 
Culls 11.5 4200 5500 2900 2900 4100 2050 1200 1500 800 


COMPARISON OF GRADING RULES AS APPLIED TO 


DOUGLAS FIR 


TABLE 2 


d The aggregate diameter of knots on any face with- 
in the center half of the length shall not exceed the 
width of the face. 

e Must not have shakes or deep checks. 

f Must not have diagonal grain with a slope greater 
than 1 in. in 20. 

*It should be understood that these tentative rules are for 
the purpose of strength classification only and do not take 
into account requirements of a general nature such as con- 


formity to dimensions, proportion of sap or other require- 
ments made necessary by peculiarities of certain species. 
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Grade 2 Timbers 

a Must contain only dense wood. 

b Must not have large Class 2 knots. 

e ‘The aggregate diameter of knots on any face in 
the center half of the length shall not exceed two times 
the width of the face. 

d Must not have shakes which extend along an an- 
nua! ring a distance greater than the width of the piece. 

The efficiency of the tentative grading rules, however, 
can best be judged from their application to the Doug- 
las fir and loblolly pine. 

Table 1 shows the number of timbers of each species 
that fell into the respective grades, and the average val- 
ues of the modulus of rupture, fiber stress at elastic 
limit, and modulus of elasticity for the different grades. 
Table 2 compares the pertinent features of these three 
grading rules as applied to the Douglas fir beams. 


oe 
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Wood Broaching Machine 
By J. B. PALMER 
fe wooden rolls used in bleacheries and similar 
worts have been found a source of much trouble. They 
vars from 514% to 7% finished diameter and from 


in length, and are set crosswise of the vats 
ar the tops and bottoms. Being immersed in strong 
cuor or acid, they constantly crack and allow the 
vudgeons or short shafts inserted in the ends of the rolls 
to shake the tension of the cloth on 
them. 

Various expedients have been tried to overcome this 
trouble, such as making the wooden rolls halves and 
bolting them over a square shaft extending through the 
full length of the roll, with countersunk bolts and nuts. 


4? 10 50 in. 


loose, owing to 
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BROACHING MACHINE’ 


Fie. 1. THe 
A round shaft, continuous through the roll and pinned 
through in a number of places, has been tried. 
These schemes have overcome the troubles only for a 
short time, as rust forms almost overnight on the bolt 
ends and nuts, or This rust, coming in contact 
with the goods. spoils them. 

It was evident that a radically different method of 
making the rolls would be the only lasting solution of 
the whole trouble. The illustrations show the method 
adopted. Making the rolls solid eliminated at once 
all bolt and pin fastenings and any loosening of the 
shaft in the rolls. 

A fixture was made, which was clamped to the ways 
of a roll-turning lathe and its tailstock. This fixture 
held the 6- or 8-in. square sticks (before turning) hor- 


also 


pins. 
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izontally on centers, and fed them against a long wood 
bit, boring a 1y%-in. round hole clear through. This 
hole was next broached out from round to square from 
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FIG.4 THE FINISHED ROLL 


DETAILS OF BROACHING MACHINE 


three to five at a time, by the wood broaching machine 
shown in Fig. 1. This consists of an ordinary ma- 
chine-shop planer rigged up for the work. 

The square sticks A are clamped down firmly to 
the planer bed by the two cast-iron bars B and the T. 
head bolts on each side. Separator strips on these bars 
serve to align the sticks. The broaches are held in a 
girt C, which is fastened to the planer head. 

At the start of the broaching, the pilots, whose fune- 
tion is to keep the broaching cutters central with the 
are at the entrance of the round hole, 
the ieft end of the sticks. The planer bed is then 
started and run for one return stroke, and immediately 
stopped, as one operation is sufficient for each stick. 

It will be understood from this and the illustrations 
that as the planer bed travels backward, the cutters, 
which are held fixedly to the girt C at the rail heads, 
change the holes from round to square. 

From the section CC, Fig. 2, it will be seen that the 
broach A has the merit of being a relatively inex- 
pensive as well as efficient device. The rod is a length 
of wrought-iron bar with the four cutter projections 
welded to it. The pilot B is a wrought-iron ring cut 
from a larger bar, bored and turned, and shrunk on. 
By varying the thickness of the cutter blades, square 
slightly different sizes can be broached with 


round holes, 


holes of 


the same center bar and pilot. 

The engraving, Fig. 3, shows a section of one of 
the rolls being broached, A being the broach, B the 
pilot and C' the girt. 

A complete, finished roll is shown in Fig. The 
shaft is continuous and square through the entire 


and turned only at the ends to form 
To allow for rough- 


width of the roll, 
the trunnions or bearing journals. 


ness of the square shaft and facilitate its insertion 
through the hole, this hole is broached about 4 in. 


larger each side than the square shaft, and the roll 
“cemented” to it. This is done by heating the shaft 
before inserting it through the roll, and then pouring a 
solution of sulphur into the cavities between the hole 
and the shaft. 

Up to this point the roll is square. 
ation required is to turn it. This is easily 
turning it on its own centers, obtaining thereby a per- 
fectly smooth roll. To bind the ends to the shaft, two 
wrought-iron rings A are shrunk in the recesses turned 
for them in the ends of the roll. 


The next oper- 
done by 
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Manufacturing Guns in the Iver Johnson Shop 


By ErHan VIALL 


SYNOPSIS—How gun barrels are made from the solid 

bar. Drilling, turning, milling and polishing barrels, 

with details of the polishing machines used for the out- 

side. Frame milling, recessing and slotting operations. 
% 

The making of guns of various models, both single and 
double barrel, is one of the branches of the business of the 
Iver Johnson’s Arms & Cycle Works, Fitchburg, Mass. 
All of the principal parts used in this conspany’s shot- 
guns and rifles are manufactured on the premises. The 
first steps in the making of gun barrels are illustrated in 
Fig. 1. 

The barrels are made from bar steel of a vertain speci- 
fied content, each lot of which is carefully tested to make 
sure that it is as ordered. The bars are sheared to length 
as shown at A, in a punch press, and then one end is 
heated and upset, as shown at B. The next step is to 
forge the lug used for the catch, as at C, in a forging 
machine. The bar is now heated the entire length from 
the lug to the outer end, and then swaged down taper- 
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Fig. 1. Sters in Barret Work Previous To DRILLING 


ing and made smaller for about half of its length. This 
increases the length of the blank considerably, as shown 
at D. 


DRILLING BARRELS 


The swaged barrels are straightened approximately in a 
small arbor press,and then the ends are faced, centered and 
turned in a lathe, using a steadyrest. The small ends are 
turned for about 1% in. from the end, as shown at A, 
Fig. 2, and the large ends are turned for about 1% in. 
They are next placed, two at a time, in the machine and 
drilled out. 

The chucks on this machine consist of split rings like B, 
which are slipped over the turned outer ends of the bar- 
rels, and then inserted into caps like C on the spindle 
noses, being held in place by The 
iurned ends of the butts fit into sleeves irf'steadyrests at 
D. The weights E are used to balance ‘the catch lugs 
as the barrels are rotated. 

The action of the long drills will be better understood 
by reference to Fig. 3. These drills A do not rotate but 
ure fed straight in through the bushing B, into the revolv- 
ing barrels. Oil is forced in through the back of each 
drill to the point, from telescoping pipes like C on each 
side of the machine. Power feed is, of course, used, but 
the carriages are run back or set by means of the hand- 
wheels D. 


heavy setserews. 


TURNING THE OUTSIDE 
barrels are turned taper in the 
They are held between 


The outside of the 
type of lathes shown in Fig. 4. 











Fic. 2. ONE OF THE BARREL-DRILLING MACHINES 
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Fie. 3. DritLiInc MACHINE FROM THE BACK 
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Fic. 4. TURNING THE OUTSIDE OF THE BARRELS 
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Extractor Hore 





Fie. 5. DRILLING THE 
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venters, and follower rests steady the work opposite the 
cut. The tool is guided as it feeds along by means of a 
taper guide at the back. The follower rest is also guided 
so as to keep in contact with the work as it tapers. 

The extractor hole is drilled in some of the barrels, 
as shown in Fig. 5. The fixture used, is bolted to a lathe 
faceplate at A and the outer end runs in a steadyrest at 
B. The plug bracket at C is made adjustable along the 
slot D, in order to hold different lengths of barrels. The 
Larrel to be drilled is, of course, offset so as to bring the 














Fic. 6. CHAMBERING AND CuttTiIne To LENGTH 
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vious to being milled in this way is shown at A, and a 
milled barrel at B. 


POLISHING THE BARRELS 


The inside of the barrels are polished, four at a time in 
the machines shown in Fig. 8. The barrels are clamped 
in the carriage’ at A and fed back and forth as the lap- 
ping spindles B rotate. Some of the barrels are polished 
out singly on the machine shown in Fig. 9, a rod split 
on the end, with emery cloth inserted in it, being run at 
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Fic. 7. CRross-MILLING THE LuUGs 
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Fic. 8. Lappinec Out THE Bore 
hole to be drilled in the center of rotation and the drill 
is fed in through the bushing £. 


CHAMBERING AND FACING BARRELS 


The end of the barrel is chambered and faced in the 
machine shown in Fig. 6. The butt end is clamped in 
the shaped jaws of the vise A, and the muzzle is held in 
the adjustable center B. It will be noted that the tool is 
carried in the spindle of the machine and that the work 
fixture is mounted on a slide operated by a capstan wheel, 
so that it is easily fed to the tool. 

Some drilling operations intervene and a small lug is 
brazed to the barrel to hold it into the fore end. The 
sides of this lug are straddle milled in a manner similar 
to that used for the catch lugs; then both ends and the 
bottom, as well as the inner end of the catch lug, are 
milled as shown in Fig. 7. The barrel to be milled is 
clamped in the formed jaws of a vise as shown, and then 
the gang of mills is fed across. One of the barrels pre- 
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Fie. 9. PoLisHine INSIDE OF BARREL 
a high speed while the barrel is fed back and forth over 
it, the carriage being fed by hand. 

The outside of the barrels is polished in the type of 
machine shown in Fig. 10. Five barrels are held in 
spindle chucks at A. As the spindles revolve rapidly 
the carriage feeds up and down, running the barrels be- 
tween wooden blocks charged with emery, polishing them 
from the muzzle to the small brazed lug. 

The wood polishing blocks, two for each barrel, are 
clamped to the ends of hinged levers B, as shown at C and 
D. Springs like EF press the blocks to the work. As the 
blocks wear, they are moved forward in the clamps. The 
abrasive used is kept in the tank F and is applied to the 
work with a small paddle. Adjustment of the polishing 
blocks to the work is also made to a certain extent by 
means of the handle G, which permits the blocks or jaws 
to be opened and closed when changing work or making 
other adjustments. 

A more complete view of one of these polishing ma- 
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Fic. 10. PoLttisHiIne OvutTsIDE OF 
BARRELS 








Fig. 12. Mititine Frame Enps 


chines is given in Fig. 11. The carriage movement is 
obtained through the connecting rod A, fastened to a large 
crank above, which makes about 10 strokes a minute. 


FRAMEWORK 


The ends of the frames are cross milled for the hinge 
of the fore end, as shown in Fig. 12, the fixture being a 
plain clamping vise and the mill an ordinary formed one. 
The front part of the frame is cross milled, as shown 
in Fig. 13, the stationary jaw of the vise being fitted with 
a stop A, against which the frame is forced by means 
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Fie. 11. 


Fie. 13. Cross-MILLING FRAMES 
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FuLL View or BARREL-POLISHING 
MACHINE 








Fic. 14. Mrttr~ne Ovr Barret Seat 


of the wedge B. The formed jaws hold the other end 
securely. This end is milled for the barrel fit, as shown 
in Fig. 14, the fixture being the ordinary vise type. The 
rear part of the frame is milled for the stock fit, as shown 
in Fig. 15, two bevel mills A being used in order to un- 
dercut the frame at B. 


SLOTTING FOR THE CATCH 


The lug slot is machined out in a small punch press, 
fitted as shown in Fig. 16. The frame is located in this 
fixture by means of pins in the backplate over which the 
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drilled holes fit. A hook at A, blocks. underneath and the 
clamp B, lock it in place. As the slotting tool C works 
up and down, the frame is fed along by turning the hand- 
wheel D, a stop E giving the limit of travel. One of the 
slotted frames is shown at F, 

In order to be sure that the slot just made is wide 
enough and extends far enough into the hinge end, a 








Fic. 15. MILLING FOR THE 


SIDE PLATES SLOT 

















ENDS 


Fic. 18. CHECKERING Fore 


gage A, Fig. 17, is used. The frame is located on the 
plate B by pins, as in the slotting fixture. A fixed plug 
gage (’, sliding in the guide D, is made to just enter 
the slot end when it ts properly cut. 


The wooden fore ends are checkered or cross-hatched 
by hand with a hooked tool something like a curved 
thread chaser. The fore end is held in a clamping fix- 
ture, as shown in Fig. 18, which allows the operator to 
turn it as desired and yet have a firm support for his 
work. 


LAD 
ve 


Superintendents’ and Foremen’s Clubs 


striking illustrations of the desire to keep 
times in machine-shop work is the formation 
clubs for superintendents and fore- 
of quite a number we would be very 
the secretary of every club of this kind, 
reference files as complete as possible 
but solely for our own informae 


the 
abreast of the 
of the numerous 
men W hile 
hear 
make 
tor 


One of 


shop 
we know 
from 

our 
publication, 


glad to 
so as to 
This is not 
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First Aid in Shop Injuries 


By Dr. W. Irvine CLARK 


The method of treatment of accidents in a large shop 
is a matter of the greatest importance; first, because of 
expense to the company and second, because of moral ef- 


Every 


fect. accident occurring produces a_ certain 
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amount of confusion in the shop, an expense from the 
time lost by the injured man and an expense from com- 
pensation paid to the injured man. A series of accidents 
in one part of the shop, if the accidents are severe or 
the treatment poor, may produce demoralization of the 
department. 

The Norton Company considers accidents also from 
the side of the employee, feeling a strong moral obliga- 
tion not only to prevent all preventable accidents, but to 
give prompt and efficient attention to any employee who 
receives any injury great or small. 

Owing to the Norton system of making a complete 
physical examination of every employee, the medical de- 
partment is able to advise the company when an em- 
ployee is found to have a defect which renders him liable 
to injury in the work he is doing. Thus, if a man is 
found to have a weak heart and to be working near 
dangerous machinery, or in a hot room near a furnace, 
the company moves him from this dangerous work and 
puts him in a department where a sudden dizziness may 
not cause his injury or possibly his death. 

Another great advantage of the physical examination 
is that t enables the doctor to know the exact condition 
of a man previous to an accident. Thus, a recent case 
occurred in’ which a man after lifting a heavy wheel 
went to the hospital complaining of severe pain in the 
groin. Examination showed a small rupture. On look- 
ing up the man’s record, it was found that he had no 
rupture when examined a month before and that, there- 
fore, his injury had just been incurred and entitled him 
to compensation. The same rule works in the opposite 
Way. 

It is essential in the case of an accident occurring in 
any department that there be some person present who 
has some knowledge of first aid, and who will see that the 
injured man receives prompt attention and is conveyed 
to the shop hospital at once. This work is detailed to 
the foreman in each department. The foremen were first 
called together and a series of lectures given in which 
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the more common types of serious injuries were described 
and discussed, and their immediate treatment outlined. 
The subjects lectured on included sprains, fractures, dis- 
locations, abrasions, contusions, lacerations, hemor- 
rhages, burns and electric shock. 

After the lectures, the foremen were invited to ask 
questions, and all matters in which there was any mis- 
conception were thoroughly explained. After the lect- 
ures were completed, the foremen were examined and 
given a series of practical tests in bandaging, applying 
the tourniquet, and splinting arms and legs. 

Each department is supplied with a first-aid jar con- 
taining all the equipment necessary for the prompt treat- 
ment of serious accidents. These jars are airtight so 
that the contents keep well. It can be readily seen that the 
equipment is complete, and the jars can be used to carry 
water in an emergency. They are regularly inspected 
by the hospital nurse and are kept hanging in a con- 
spicuous place in each department. 

Each jar bears a label with a few words of instruction 
and further cards of instruction are posted near the fore- 
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man’s desk in each department. When an accident oc- 
curs, the following routine is followed: 

1. If the accident is severe the foreman renders first 
aid and notifies the hospital nurse who brings stretcher 
to patient and replaces foreman as man in charge of the 
ease. 2. Patient is immediately conveyed to shop hospi- 
tal under nurse’s care aud the doctor notified. 3. Pa- 
tient is prepared for doctor’s treatment. 4. Doctor ar- 
rives and treats patient. 5. Patient is conveyed to 
hospital or home (by ambulance—city ). 

Most of the accidents, however, are not serious and the 
man in such a case notifies his foreman and goes direct 
to the hospital where the ‘nurse treats him, and he in 
turn, in most cases, returns to work. If the doctor is in 
the hospital at the time of the accident, he naturally 
takes full care of the case and all injured men see the 
doctor on his next visit to the hospital. Such is the gen- 
eral routine adopted and it has been found to work ad- 
mirably. 
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CLEANING LACERATED WoUNDS WITH GASOLINE 


These form the bulk of the accident work and vary 
from slight cuts of the fingers to severe injuriés of the 
hands, The old method of treating these injuries was to 
scrub them with soap and water for five minutes using a 
sterilized nail brush, then to wash them in bichloride of 
mercury for two minutes after which they were washed 
with sterilized water. This method was effective but 
painful; besides this, it had the disadvantage of some- 
times killing already partly devitalized tissues, in some 
cases requiring an anesthetic before it was possible to 
clean thoroughly without unbearable pain. For the last 
nine months we have been using the gasoline and iodine 
method of cleansing and since its adoption have not had 
a single case of infected wound. 

The method is as follows: the injured part is thor- 
oughly washed in gasoline, with gauze, thus removing 
rapidly all dirt and grease. The wound and surround- 
ing parts having thus been cleansed the wound and ad- 
jacent skin are painted with two or more coats of tinct- 
ure of iodine. The wound is then sutured or dressed as 
the surgeon sees fit. Next to the wound, we always ap- 
ply a compress of setrilized gauze (dry) and hold the 
dressing in place with a bandage. The bandage is 
rendered more secure by narrow strips of adhesive plaster 
wound spirally over it. We have never had a bandage 
loosen or come off even though the man went directly to 
work, and this we consider is due to the adhesive plaster. 

Injuries to the finger tips are common and are fre- 
quently very troublesome owing. to the frequent knocks 
To obviate this difficulty, we have adopted 


they receive. 
This 


the cross piece of tin shown in the engraving. 
simple device has given great relief in many cases. 

All cases of fracture are carefully splinted and then 
sent to an X-ray expert for a picture. By this means, 
we are able to know at once if the setting is not accu- 
rate and readjust the same. It must be remembered that 
the Norton treatment not only includes first aid but sub- 
sequent dressings until the patient is able to return to 
work. If a man is so severely injured that he is unable 
to come to the shop hospital for dressing, the doctor 
visits him at his home und treats him there until he is 
able to come to the factory for treatment. 

The appreciation of the men is evidenced by the num- 
ber of small injuries coming to the shop hospital for 
treatment and by the fact that no injury now occurs in 
which the patient does not seek the hospital before go- 
ing home or continuing work. 

Owing to the nature of the work, there are many cases 
These vary from small pieces 


of foreign body in the eye. 
is al- 


of alundum to good sized splinters of steel. It 
most impossible to protect the eyes of the workers. Al 
though the factory provides goggles free to all desir- 
ing them and advocates their use, the weight and heat 
added to the obscured vision render them objectionable 


to the majority of the men. 


Wuy Are Not WorRN 


The chief objection to the goggle is that the inner or 
eye side of the glass becomes steamed and that the fine 
dust with which the air is filled collects in this steamed 
The result is absolute blocking 


GOGGLES 


surface next to the eye. 
of vision until the glass is removed and cleaned, which is 
a troublesome operation. 
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Most of the foreign bodies in the eye if seen at once 
can be readily removed by wiping the eye with gauze or 
cotton. We do not have to use cocaine for this. Fol- 
lowing the removal’ of the foreign body the eye is well 
irrigated with 2 per cent. boric acid solution and then 
three or four drops of 10 per cent. argyrol instilled, in 
order to disinfect the cavity left by the foreign body. 
When the piece of steel or abrasive cannot be removed 
by these simple means, the man is sent at once to an ex- 
pert occulist for operative removal of the offending 
particle. 

Full records are kept of each accident case, and the 
type and number of machine causing the injury are sent 
to the safety committee so that a guard or other appli- 
ance may be devised when this is possible. By these 
methods the medical department has converted every 
wound into a clean one and has kept the time of re- 
covery minimal.—Grits and Grinds. 
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Boring Rig for Holes of Large 
Diameter 
By JOHN GRAHAM 

The boring rig shown in Fig. 2 was specially designed 
for boring holes 17 in. diameter in the bucket wheels of 
Brown-Curtiss turbines. One of these wheels is shown 
in Fig. 1. The holes are for the purpose of lightening 
the wheels. 

On account of the angle of the surface through which 
the holes had to be bored it will be seen that if bored in 
the usual way the time required would be equal to the 


Turned to Dril/ 
Press Spindle 























Fig. 1. THe Bortne Rie Fig. 2. 

time taken to penetrate a piece of metal equal in depth 
to the distance from V to Y (Fig. 2), considering that 
each turbine had 5 wheels and each wheel had 5 holes, 
making 25 in all, this loss of time constituted a serious 
item in cost of production. 

The rig shown in Fig. 2 obviates all this lost time and 
enables the work to be done as quickly as if the sur- 
face was at right angles to the spindle of the drill press. 
That is, with this mechanism the time required is equal 
to the time taken to pierce metal of a depth equal to 
from X to Z, Fig. 2. 
Referring to Fig. 


2 it will be seen that the mechanism 
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consists of a spindle A on which is mounted a tool car- 
rier B. Provision has been made to allow the adjust- 
ment of the tool C to suit larger diameters. The tool 
is fed into the work by means of a star or handwheel D 
which transmits motion to the tool carrier as shown. 
The arm £, carrying the roller F, is made so that by 
tightening the nut @ it will firmly grip the spindle A. 
The roller F is adjustable in the same direction as the 
tool. 


METHOD OF ARRANGING Rie 


The spindle of the drill press on which the rig is to 
be used is first thrown out of gear. Now see that the 
counterweight of the spindle exerts a strong upward pull. 
If necessary, add additional weight to assure this. The 
bucket wheel is put in position, small holes having first 
been drilled to allow the spindle A to pass through. The 
arm F is now clamped to the spindle A as shown, with 
the roller FY set farther from the center of the spindle 
than the tool in order to clear it when coming through. 
As the spindle revolves the upward pull exerted by the 
counterweight on the spindle keeps -the roller F against 
the underside of the wheel, causing the tool C’ to follow 
the surface. 

This gear is adaptable to many jobs in everyday prac- 
tice and is by no means confined to simple angles as 
shown. Moreover the top end of the spindle A can be 
made to fit any machine. 

ca 
oe 

In memory of the attitude of the public, which heaped 
ridicule upon Prof. Langley in the early days of his experi- 
ments in aviation, we often overlook the engineering support 
which has been given to the entire subject. Two prophetic 
statements are found in presidential addresses of the Ameri- 
can Society of Mechanical Engineers. At the annual meeting 
in 1881, Robert H. Thurston selected as the title for his ad- 
dress, “Our Progress in Mechanical Engineering.” One para- 
graph dealing with flying machines had these words: “The 
navigation of the air is very possibly on the point of real 
advancement. . Thus we are apparently approach- 
ing, though still, perhaps, far from this goal, and we may 
barely venture to hope that the engineer who wishes to com- 
bine the elements of success, all of which are becoming de- 
termined, will in our own day win the fame that awaits the 
first successful builder of the flying machine.” In 1887 the 
presidential address delivered by George H. Babcock had for 
its title: “The Engineer, His Commission and His Achieve- 
ments.” In that address he quoted from a paper presented 
by Alexander L. Holley, Feb. 16, 1880, entitled “The Field of 
Mechanical Engineering,” and delivered by him as chairman 
of the preliminary meeting at which the American Society 
of Mechanical Engineers was organized. The quotation from 
Mr. Holley’s address referring to navigation of the air is 
this: “The profession of mechanical engineer underlies all 
forms of engineering as well as architecture, manufacture and 
commerce. His commission is to ‘subdue the earth.’ 
Discovery has followed discovery in a geometrically progress- 


ing ratio. . . . There is no good reason to doubt that 
he will become master of the air as he is now master of the 


water, and he will fly from place to place with all the cer- 
tainty and safety of a bird.” These show that able engineers 
viewed the possibility of the flying machine as no fancy, al- 
though the public in its day scorned the idea and ridiculed 
the dreamer who imagined himself flying through the air 
by mechanical means. 
os 
ee 
An interesting, and what is said to be an efficient, method 


of cleaning out a plugged drill steel, is described in “Mine 
and Quarry.” The plugged bit is filled with water and a 


piece of wicking is wrapped about a steel taper plug of 
proper size. This is driven hard into the shank end of the 
steel. A boiler is then made out of the drill by placing it 


over the forge. A small amount of heat is sufficient to gen- 
erate enough pressure to shoot the cuttings out of the bit and 
the taper plug can be removed easily by a few blows on the 
anvil. 
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LETTERS FROM PRACTICAL MEN 





Simple Chucks for the Grinder 


There are two fallacious ideas, which, owing to their 
prevalence in some shops, have hindered the full develop- 
ment of cylindrical grinding in those establishments 
where they exist. These are that rapid work cannot be 
done without the aid of expensive, quick-acting chucks, 
etc.; and that every job requires a different kind of wheel 
which must of necessity be a modern wheel. 

A case that will serve to illustrate the fallacy of both 
these ideas occurred recently. Capscrews as shown at A 
in Fig. 1, were required, to be ground on the body to 
close limits and in medium sized lots. These ‘screws 
were to secure certain brackets, and the location of the 
brackets depended on the screws; consequently concen- 
tricity of the body of screw with the thread was essen- 
tial. 

To depend on screws for location will, no doubt, be 
considered poor design, but in this case the design was 
fixed by considerations that made the location by means 
of the screws inevitable. This being so, and knowing 
that screws from the automatic cannot be relied on (al- 
though it was little realized how eccentric such screws 
are) it was decided that they should be ground. ‘The 
suggestion was made that the screws should be held by 




















SimpLe CHUCKS FOR THE GRINDER 


screwing each one into a solid chuck, and although tiis 
may appear slow, results justified the method. 

The simple chuck shown at B in Fig. 1, proved an en- 
tire success. A piece of mild steel for the body was 
drilled, tapped and counterbored at the back end. A 
short grub screw C with a conical point formed a stop for 
the screws. This was a convenient method of adapting 
the chuck to take screws with various lengths of thread. 
To make sure that the screws should be concentric, the 
outside of B was ground from a true threaded man- 
drel, and was then held in the grinder chuck. 


METHOD OF GRINDING 


The grinding was done by “forming,” the wheel be- 
ing angled so that any feed put on also fed the wheel 
toward the face of the screw head, that is, the feed was 
in the direction of the arrow and consequently the heaJ 
was ground true with the body. The first batch, 330 ir 
number, were ground in 13% hr., an average of 24 per 
hr., which included the setting of the chuck and a good 
deal of experimenting to find a wheel that would stand 
up on the corner. Eventually an old Norton 60, M, 
proved the best of those tried, as this stood up well and 


only needed truing up every hour. The speed of this 
wheel was 5500 ft. 

The operator was of the opinion that he could do 40 
screws an hour and keep it up, and in a subsequent batch 
of 350 he made good by doing them in 8% hr. In tis 
case a 100, M, Norton corundum, (an obsolete wheei) 
was used running at 6000 ft. and was trued up every 
hour. The largest radius that was observed, under the 
head, was less than 0.025 in. showing that this wheel held 
up to its work particularly well. 

ErrecT OF Screw Eccentricity 

A feature of interest on this job was the fact that al- 
though the bodies of the screws were left 0.01 to 0.012 
in. large, quite a number failed to clean right up, thus 
showing that the eccentricity of the screws from the 
automatic machines is much worse than it is generally 
thought to be. Another point observed was that al- 
though the modern wheels are more rapid in the reduc- 
tion of stock, for jobs of this kind there is a field of 
usefulness for any obsolete wheel that may be about the 
plant. In our case the modern wheels would not nol 
their corners. This was probably due to the fact that 
they were combination wheels—made of mixed grit - 
and probably it was the larger grits that caused the 
corners to fail. 

ANOTHER 

Another simple chuck is shown at A in Fig. 2. Tis 
was made for grinding the diameter of the small stud 
shown at B. This chuck was simply a piece of stock 
bored the size of the stem of the stud B. In action, the 
chuck A was set in the grinder chuck and trued up by 
inserting a plug gage into the hole, and setting by means 
of an indicator. The stud B was slipped into the chuck 
and the pressure piece C was put against it and kept 
in position by the tail center as shown dotted. 

This was a very rapid way of handling these pieces 
as will be shown by the fact that the operator did his 
first batch of 150 in three hours, including the settizg- 
up time. In this case no limit was shown on the 
drawing; consequently the operator had to use more 
care, and it follows that the output was not so great as 
it would have been with a limit of 0.0005 inch. In al! 
probability the same operator would have done 80 per hr. 
with this limit set. 

It would be well to state that this arrangement cost 
one shilling, sixpence (36c.) to make, and in comparison 
even with a bush for a quick-acting chuck there is a bal- 
ance in favor of this simple method quite apart from 
the fact that it is very much open to question whether an 
automatic chuck—unless air operated—would be any 
quicker, if as quick. 

The whole question of adequate holding devices is 
one seldom given the consideration which it deserves. In 
many cases a little special attention results in a large 
saving and often makes possible a better product. 

Wa ter G. Groocock. 


Type or CHUCK 


London, England. 
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A Bench Lathe Tool 


The line engraving shows a bench-lathe tool holder 
which has been found to give good satisfaction. The 
shank A, which is made to suit the tool post, is offset in 
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A BENCH-LATHE TOooL 


order to clear the post. The hole B can be made large 
enough to take a large tool and when fitted with bush- 
ings will take various sizes of tool stock. 
H. WILson. 
Ilion, N. Y. 
es 
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Auxiliary Table for the Shaper 


The auxiliary table shown in the engraving is fastened 
to the regular shaper table in place of the common shaper 
vise, and is of such dimensions that one can clamp the 
work the same as on a planer. It is preferable to have 
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AUXILIARY TABLE FOR THE SHAPER 


the planed face of the table the extreme length of the 
shaper travel, and the same in width, also an additional 
inch all around. Raising the face an extra inch all 
around gives one a chance to keep the face true by plan- 
ing it on its own seating. The engraving makes this 
clear. 


The T-slots run at right angles over the entire face and 
are also continued through the one-inch depression, giv- 
ing bolt room beyond the available planing face that the 
Portable jaws can be attached and 


shaper will cover. 
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used the same as an ordinary vise, but having a greater 
capacity. 
E. E. KEeever. 
Chicago, Il. 
3 


Piston Ring Facing Attachment 


The engraving shows a tool holder and mandrel for fin- 
ishing the sides of piston rings. The screws A, B and C 
should be made of machine steel, carbonized and hard- 
ened. The rods D are made of ;-in. drill rod hardened 
on the ends. The cutters F should be of high-speed steel: 
The ring F is of cast iron; G@ is a machine-steel ring 
sbrunk on and turned to the inside diameter of the pis- 
ton ring. 


The attachment is used as follows: Place the piston 

















PISTON-RING Facing ATTACHMENT 


ring H on the mandrel and tighten by turning the screw 
C. Adjust the cutters F to finish the ring to within 
6.004 in. of size with the screw B left loose. Now adjust 
the screw A so that the tools will finish the ring to the 
desired size when the screw B is tight. Feed the tools 
across the work by hand with the screw B loose; then 
tighten B and feed back with power feed. With this at- 
tachment a man can face from 35 to 40 six-inch rings per 
hour and hold them within 0.00025 in. of width. 
: A. W. MASsEcaAR. 
Buffalo, N. Y. 
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Gasoline Tank Stopcock 


On the gasoline tank of an automobile there is a stop- 
cock, which shuts off the gasoline from the carburetor. 
This cock is usually soldered to the bottom of the tank; 
the gasoline pipe leads from it. There are many reasons 
why it is desirable to shut this cock. It should be kept 
shut while the car is not in use to prevent leakage should 
ihe carburetor float stick, or should the float valve not be 
tight. 

In the event of fire it should be shut immediately. To 
co this, it is usually necessary to spend several priceless 
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moments fishing around for the pliers, and having found 
them, to crawl under the car, turn over on your back, 
and claw up among a lot of brake rods and other things 
to locate the all-important stopcock. Even if you can 
turn the cock: without the pliers, who wants to crawl 
around under a tank of gasoline, with a roaring fire going 
on within two feet of it; and the fire being fed by the con- 
tents of the tank? 

These considerations have led me to fit up some means 
for shutting the stopcock from above, and I have put such 
an arrangement on all the cars I have to handle. Even a 
bit of string, arranged to operate the cock from above, 
is better than crawling underneath. The best arrange- 
ment depends on the judgment of the man doing the job, 
but no car should be without some device for the pur- 
pose. One or two stiff wire rods, with possibly a rocker 
arm to change the direction of motion, making it pos- 
sible to close or open the cock, are easily rigged up and 
answer the purpose very well. 

H. K. ScOHOLEFELD. 

Kailua, Hawai. 
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A Core Box Experience 


A job requiring a core box similar to that shown in 
the illustration was brought into the shop. The core was 
a single round member at the upper end and separated 
into four branches at the lower end. We made the core 
hox, as shown, without giving much thought as to how 
they would work it in the foundry; beyond supposing that 
they would rest the core on a bed of green sand while dry- 
ing, to keep it from breaking down. But they had no end 
of trouble with it at the foundry, and finally brought it 
back. The foundryman said that he could not get the 
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THE Core Box 


core out of the box without crushing it, as whichever way 
he turned the box he had to take the core out by hand. 

The suggestion was made that we put pieces on the 
sides of the main part of the box, to extend down to the 
level of the face of the lower part, as shown by the dotted 
lines in the engraving. Then, after making up the core, 
the box could be turned over on the face A, the other part 
of it lifted off, and the inside of the core filled in with 
sreen sand to the level of these newly added pieces. 

The iron plate on which the core was to be dried could 
then be laid on, these pieces holding it up so that it could 
not crush the core; and box and plate could then be 
turned over together. The box could then be lifted off, 
and the core left resting on the green sand ready for the 
oven, without touching it with the hands at all. “Ah!” 
said the foundryman, “now you are talking. If I can do 
that so as not to have to touch the core with my hands, I 
am all right.” So we fixed the core box this way and 
heard no further complaint about it. 
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OTHER EXPERIENCES 

It may seem as though anyone who has worked at the 
business as long as I have would have known about so 
simple a matter as this, and I am rather surprised at it 
myself; however, I have since found other experienced 
workmen equally ignorant. For instance, one man who 
has worked at the trade longer than myself, and who, 
moreover, conducted a shop of his own for 15 years, said, 
when I was telling him of this experience, that while he 
had heard of drying a core on a bed of green sand, he had 
never heard of providing any special support for the core 
plate. 

At another time, when I was putting such supports in- 
to a core box, a man who had worked at the trade a dozen 
vears, and who was a good workman, asked me what they 
were for, and when I told him, he let himself down easy 
hy saying that he supposed they were for something of 
that sort. 

Now that I have learned about providing these supports 
for the core plate, I find that they are of service in many 
cases where the matter of drying the core on green sand 
does not enter the question at all. There are many cores 
of such a nature that the box is open on one side only, so 
that the core has to be dumped out through the opening 
at which the box was filled. As the first inch or so of the 
core has to have its draft opposite the rest of the core so 
ar to agree to the taper on some core print, the box has to 
be parted to correspond. Consequently the first inch or so 
of the box is simply an open frame, which has to be re- 
moved after the box is filled, leaving the core projecting 
above the main body of the box, so that, unless some pro- 
vision is made for supporting the core plate so that it 
can be laid on and then turned over with the box, it will 
be very difficult to get the core out without injuring it. 
With these supports, however, the core is easily and safely 
removed from the box. 

F. L. Forrest. 

Reading, Mass. 

8 
Turning Piston Rings True 


This method of making piston rings has several ad- 
vantages over the usual methods, and produces rings that 
fit true at the start and which do not have to wear the 
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TuRNING Piston Rineas True 


cylinders out of round to compromise with an unsym- 
metrical distension of rings. 

The stock is first turned, bored and slit; it is then com- 
pressed in the chuck A, and held in the collet or cat-head 
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B in the follower rest of an ordinary lathe. An extra 
tool post C is set on the back end of the carriage tool 
slide, and carries a back tool for sizing. This is fed on 
the work by feed screw or rack, advancing the carriage 
with the stock revolving in the collet, which travels in 
advance of the tool. 

When the width of a ring is thus sized true, the part- 
ing tool is fed in, the sizing tool recedes and the finished 
ring drops off. This, as may be seen, is a quick opera- 
tion and requires little skill to produce the best results. 

Mavrice R. WILLIAM. 

Cordova, Ill. 
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Incorporating Details on the Blueprint 


Because of the present-day lack of sufficient specific in- 
fermation in blueprints, it is necessary that a machine- 
shop foreman memorize an enormous number of facts per- 
taining to the work. Associated with each piece under 
construction are special features to be remembered, inas- 
much as they are not incorporated in the blueprint. These 
facts are essential to the success of the assembled finished 
product, and should be recorded in some more accessible 
place than the archives of one man’s brain. 

A foreman once oversaw the construction of the entire 
machine in his department. He knew in exactly which 
machine each part. was going, and the condition of | 
corresponding piece into which the other ps » was vo be 
mated. He was in a position to oversee eac. operation on 
every piece. The workman hid belore nim the other piece 
as a reference and it was .ostiy a case of try-and-fit. It 
was not essential that che blueprint should go into detail, 
ces are that no blueprint at all was required. 
One piece is machined on one 


wend the cha: 

.oday it is different. 
fioor, and the corresponding part on another, or in a 
separate building. If a blueprint does not state a definite 
requirement, the foreman must carry the conditions in 
l:is head, and the workman must draw upon him for his 
information. A mistake on the foreman’s part cannot 
be corrected as in former times, because the machining 
of the corresponding piece is out of his control. 


Speciric INFORMATION 


When a press fit is required on a piece, most blueprints 
only state “press fit +.” These words to the average 
machinist measurement a trifle over, or under, 
the size given by the draftsman. He knows that the piece 
is to be forced onto, or into, as the case may be, another 
piece by pressure. He does not know if the requiréd min- 
imum pressure is to be 500 Ib. or five tons, and if he 
does know he is not any the number of 
thousandths oversize, or undersize, to leave the work. He 
goes to the foreman for the required information. The 
foreman recalls the figures in decimals and 
gives the workman information that should be stated 
specifically on the blueprint. 

The quality of finish desired is seldom placed on a 
blueprint. Draftsmen fight shy of this important thing. 
The finish required for each piece must be known by the 


mean a 


wiser as to 


necessary) 


foreman. 
hand the degree of surface quality required for any given 
machine part. The drafting room should decide on cer- 
tain set words to represent different degrees of finish, and 
see that the finish required: is stated on the blueprint. 

or some reason machinists are inclined to accept meas- 


And it is no mean job to be able to state off- 
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urements given on the blueprint in fractions as scale, 
or spring caliper, measurements. If given in decimals 
they will use more caution and resort to the micrometer. 
it is an added burden to a machine-shop foreman to be 
constantly on the lookout for this tendency of the work- 
man. And the strange part of it is that half the time the 
Llueprint fraction may mean scale measurement, and the 
other half may mean micrometer. 

Every machinist traditionally assumes that scale meas- 
urement means an approximate measurement. Plus or 
minus one sixty-fourth of an ‘inch seems to be his un- 
written heritage. Another strange thing is that in the 
majority of cases the blueprint scale measurement has an 
elastic limit of inaccuracy in one direction or the other; 
end each deviation from the true figures serves to impress 
the workman with the soundness of his hereditary rule. 
The draftsman’s conception of the limit of elasticity in 
each measurement. is recorded in but one place in the 
shop—the foreman’s memory. 

An itemized list of the different tolerance limits for 
all pieces under an ordinary machine-shop foreman’s 
eare would be interesting. Sue’ a list would be the 
strongest argument for m- _ explicit blueprints. On the 
other hand, the f-- .an reasons that the more his head 
is used as _—_.cpository, the more dependent is the firm 
nr us services. This probably explains why drafts- 
wen have so long followed the line of least resistance. 
But in this reasoning the foreman is wrong, as detail on 
a blueprint gives him more time to attend to the larger 
things associated with his job, and an opportunity to plan 
ehead. An increased output, without the sacrifice of qual- 
itv, is the best argument for his retention. 

R. J. SPENCE. 

Worcester, Mass. 


os 
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Drilling Holes Large at the Bottom 

The illustration shows a device which does its work 
satisfactorily and can be regulated to any angle, within 
certain limits. The stem of the drill A is turned to fit 
the hole already drilled. The tool B is fitted into the bar 
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DriutinG Hortes LarGe at THE BoTTomM 


and pivoted as shown. The bar is filed flat to accommo- 
date the flattened part of the tool, and two holes are 
drilled in it; one being for the thumb-screw which is 
tapped in the bar, and the other for the 3¢-in. spiral 
spring C. The hole in the tool is made oval in order to 
keep the screw free when the drill swings on the pivot. 

G. D. Wricur. 

Vogankill, England. 
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The Round Corner 


Your editorial in Vol. 37, page 1000, advocating the more 
extended use of a round ‘corner on finished work, is timely 
and welcome, dealing as it does with an item that is’ un- 
fortunately too often neglected. As with many other minor 
details of machine construction, it is apt to be put aside as 
of no immediate importance, notwithstanding the fact that 
in several instances, breaks in various parts of machinery 
have been directly traced to the absence of round corners. 
Your statement, therefore, that their use “eliminates places 
where fractures can easily start” is too real to be 
lessly dismissed from the mind. 

Although your remarks are directed in particular to the 
advantages to be derived by leaving a radius at a shoulder, 
they may be equally taken as referring to “rounding off” the 
of a hole in an article subjected to internal pres- 


care- 


edge 


sure, as the following instance will prove. 
pumps 


A line of hydraulic and fittings to work at an 




































































FIG. 2 
Two Designs or Nuts 
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being manu- 


have one 


average pressure of 7000 Ib. per sq. in. were 
factured, and it was no unusual occurrence to 
back for repair owing to the nut that connects the transmis- 
sion line with the fitting bursting with the pressure ap- 
plied when screwing up excessively. 


The nuts were made of bronze and tapped 1% in. gas- 
pipe size. As they were considered of ample thickness a 
careful inspection was made, and it was noticed that all 


around the edge A, Fig. 1, there were numerous small cracks, 
showing conclusively that the cracks started there. A new 
pattern was made and instructions given to the machine 
shop to turn the thread away for a short distance at the 
front of the nut, and to turn the edge of the hole to a radius 
of % in. This is shown in Fig. 2, and although much lighter 
in section, we have yet to see a failure. 
A. E. DODWELL 


Leeds, England. 


Engine Lathe vs. Turret Lathe 


In the article on page 89, entitled “Developing the Engine 


taken up is a 
with a 
lathe is 


Lathe im an Auto Shop,” the first example 
gear blank approximately 4% in. outside diameter 
%-in. face, the machining of which on an engine 
claimed to be an improvement over the turret lathe. 

I grant that the square turret tool post should be 
more extensively than it is at present as it can be employed 
to advantage in many cases of lathe work. But I cannot 
see why this job should have gone to the engine lathe at 
all; moreover the time allowed for machining,is entirely too 
long; 27 min. for the first operation on the turret lathe is 
unreasonable. 

By putting 
blank can be 
should be machined by 
inside of the rim on one 


used 


this job on .a flat-turret lathe the entire 
machined in from 13 to 15 min. The gear 
zripping in a universal chuck by the 
Machine the working side, 
that is, “the side that goes against the flange or gear to 
which it is fastened.” First the gear should be bored 
reamed, faced and turned, and the sides of the gear turned 
with a pair of straddle tools. Then you have a gear that is 
finished true on all parts in one operation. 

The second operation can*be done on 
but this time the blank can be gripped in soft jaws on th: 
outside. The web will then be finished, and the radius cut 
on the corner of the blank. The blank is then ready for the 
gear cutter without any more operations. Using 3%. per cent 
nickel or chrome vanadium steel, the first operation should 
take about 11 min. and the second 4 min., 15 minutes com- 
plete; and on carbon steel this blank can be made in 13 
minutes. Taking this time of 15 min. each for alloy steel, 
against 43% min., I fail to see where the engine lathe comes 
in on this class of work. 


side. 


the same machine: 


HERBERT KIRK 
Muncie, Ind 
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Why Good Mechanics Are Not 
Plentiful - 


dearth of good mechanics, 
Jacobs in Vol. 37, page 909, 


Truly there always seems a 
but the reasons advanced by Mr. 
do not all appear sound to me. He says the mechanic of the 
present works under the best conditions and with the best 
tools mechanical skill can devise. I can name shops by the 


score where the reverse is true 


Also if the good mechanic is born, not made, then the 
other fellow can never be a good mechanic. Does anyone 
believe that the really good mechanics are the rovers who 


have an adaptability for their calling and are satisfied with 
the conditions of service? A dissatisfied mechanic is not al- 
ways a poor or indifferent workman 

I take it that the motive behind a boy learning 
s to support himself, to provide for a family and to acquire 


a trade 


a competence for his declining years. The idea that if you 
don't like conditions go elsewhere, is in many ways a per- 
nicious one. The “rolling stone gathers no moss,” and moss 
is a very necessary part of a machinist’s life. 


I will concede that the system of training machinists is 
open to criticism, but in my part of the country this is be- 
ing rapidly changed so that the mechanics now being 
trained will be thoroughly trained instead of having to de- 
pend on the good will of some petty foreman for their 
education 

I am for the home guard first, last and all the time. He 


is the man who can be depended upon every day in the year 


He is the one the Old Man turns to instinctively when the 
going gets hard. I believe that I have fed and staked 500 
“boomers” and I have yet to see the one whom I could 


truly say the local shop management derived a penny mors 
from than the much derided stay-at-home. My experience 
has been that the “boomer” the first 15 days in the shop is 
worth about 50c. a day provided he has a good helper; 
thereafter for 30 or 60 days he will average up with the or- 
dinary home guard. 

T. T. RYAN 


Santa Fé, N. M. 
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Alloy Steel in Machine Tests 


There is ng doubt that the machine-tool industry owes the 
use of hardened alloy steel to the automobile industry. The 
wonder is that machine-tool manufacturers have been so ex- 
ceedingly deliberate in taking up this excellent material, af- 
fording, as it does, such substantial advantages. 

The use of hardened, treated and tested alloy steel in ma- 
chine-tool design is nothing new. In 1906 I designed the 
Rochester boring machine and as one of the requirements 
to be met was that all driving, feeding and traversing 
mechenism should be contained in the saddle, it became nec- 
essary to use alloy steel for the gears, shafts, clutches, etc. 
For all:I know alloy steel may have been extensively used 
before that time. 

Cc. M. CONRADSON. 
Madison, Wis. 


os 
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Melting Vanadium 


Mr. Outerbsidge is entirely correct in assuming as he 
does on page 244 that ferro-vanadium melts at a 
temperature than either of its components. It is, I believe, 
an invariable rule that any alloy of any two metals will 
have a lower melting point than either of the constituents. 


There is, of course, some alloy of minimum melting point 
(the eutectic) corresponding to a definite chemical com- 
pound. 

In the ferro-vanadiums, I have seen this eutectic stated 
as being FeeV corresponding closely to a composition: Fe 
(iron), 68.7 per cent.; V (vanadium) 31.3 per cent. A mix- 
ture of 40 per cent. V., 60 per cent. Fe. melts at about 
2700 deg. F.; from there the melting point decreases until 


35 per cent. V, 65 per cent. Fe, is reached, the melting point 
then being about 2600 deg. F. There are only small changes 
apparently between here and 30 per cent. V, 70 per cent. Fe, 
rise until at 


after which the melting point again begins to 
25 per cent. V it is 2650 deg. F., approximately. 
The exact vanadium-iron melting-point diagram has not 


been well worked out, as the ferro-vanadiums usually con- 
tain other ingredients which profoundly modify the melting 
peint. Thus, small amounts of silicon and manganese will 


bring the melting point as low as 2280 deg. F. Carbon also 


lowers the melting point, but the best grades of ferro- 
vanadium are carbon-free. It may have been one of the 
silicon-manganese ferro-vanadiums with which Mr. Outer- 


bridge worked. 

I might have added to my first 
nadium was difficult to get, as well 
oxides of vanadium are reduced by 


article that 
as to melt. 
carbon or by 
metals from 


pure va- 
When the 
hydrogen, 
oxides, the 


in the way we prepare ordinary 
result is a carbide or a hydride of vanadium. The pyre metal 
can be obtained, however, by melting the carbide produced 
by heating the oxide and carbon together, with more oxide. 
3VC V20s 5V 3co 

This method is perhaps worth giving here as it appears to 
offer a means of obtaining several difficultly reducible metals 
in carbon-free form. 


DONALD M. LIDDELL, 


Elizabeth, N. J. 


AJ 
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Showing the Shop 


In your editorial in Vol. 37, page 1084, you bring out some 
interesting point? in regard to the benefits the manufacturer 
derives from according visitors a genial welcome. 

With the advent of the automobile and motor boat, the 
public has been educated to an elementary knowledge of 
machinery. This has placed machine work on a _ higher 
plane among the trades, and has been the means of attract- 
ing more visitors to the ‘shops than in previous years. This 
reduce to a minimum the number of 
visitors. 


has served to 
turn down 

There is, however, a point that affects alike the 
book of the manufacturer and the machinist. This 
reception of mechanics who answer advertisements for help. 
it has been my misfortune and that of some of my friends 
to answer advertisements at no small expense, only to find 
that the position had been filled or that our qualifications did 
not fit us for it. 

Upon asking to be allowed to 
has been denied. This procedure 
to a mechanic for which he receives no return. A cordial 
reception in the way of a chance to see the plant would 
have repaid him for his expense and have given him a last- 
ing impression of fairness on the part of the concern, 


trend 


shops that 
pocket- 


is the 


visit the plant, permission 


results in a direct expense 
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In other cases men will, after they have been hired, ask 
to visit the factory or department in which they are to work, 
only to be denied. This request is not made by every one 
and it takes only a little reasoning to see that the most 
satisfactory relations are established if permission is not 
denied. Good feeling between employer and employé is an 
asset to any concern employing a number of skilled men. 

I realize, however, that this is an age where dividends are 
the predominating issue, and will consider this problem 
from such a standpoint. The conditions under which a ma- 
chinist works: vary to a large degree. We have fine and 
rough work; manufacturing and repair; straight day work 
and piece work; work that is dirty and clean; shops that 
are light and well ventilated, as well as dark and dingy. 
In fact, varying conditions that are apt to ruffle the most 
serene nerves. 

A machinist, as a rule, has a liking for certain conditions 
and the opposite kind upset him. If his nerves are upset on 
entering the employ of a firm, he either “jacks up” in a day 
or two or else works fn an indifferent manner until he sees 
the opportunity to change to more suitable surroundings. 

A man is seldom a maximum profit producer until he has 
been in the employ of a firm for a few days and gets his 
bearings. One solution of this problem, to my mind, is for 
the manufacturer to let the mechanic see the work he will 
be called upon to do; the conditions under which he will 
labor, and if he wishes to go farther, let him see a few of 
the departments outside of the one in which he is going to 
work. 

An exchange of ideas may result that perhaps will be of 
benefit to the manufacturer and an education to the me- 
chanic. This will promote larger dividends, reduce the cost 
of living, and eliminate to a large extent that bane of the 
trade—the drifting journeyman. 

J. F. WINCHESTER. 
Brooklyn, N. Y. 
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Should Drawings be Made to Scale? 


In reply to the article, Vol. 37, page 907, by C. E. Thom- 
son under the above title, permit me to say that scaling 
drawings would not do in punch and die designing. We 
have found it not only necessary to make drawings to scale 
but also to make them full size. On larger work this is not 
quite so necessary, although, having tried both ways, I 
find that Il can obtain speedier and more accurate results by 
scaling. 

In die work the die maker prefers to see a full sized 
profile of the die and gages, and plan his work accordingly. 
We find that since we have made our drawings on die work 


full size and scaled, many of the old-time blunders have 
been eliminated. 
J. M. HENRY. 
New Britain, Conn. 
xa 
oe 
Skew Bevel Gears 
The article under this heading in Vol. 37, page 937, iu 


particularly interesting for several reasons. The skew-beve! 
gear is employed to an enormous extent in textile machinery. 
In the productions of the best firms, cast gears have beer 
almost abolished, but up to the present it has been found 
impracticable to cut skew bevels. 

The contribution referred to shows a method of cutting 
these gears. Incidentally, it has been shown that the prin- 
ciple adopted to enable the gears to be cut would result in 
imperfect action. In textile machine practice the tooth forms 
in the patterns have been modified to allow for the sliding 
action, with the result that clear, accurate molding gives 
fairly silent running gears. 

The point I would like to see discussed is this: Is it pos- 
sible to so modify the tooth forms and cone angles as to give 
theoretically correct gears? It is obvious that two cones 
whose axes do not intersect cannot roll without sliding upon 
one another. For example, the surface velocity of the pitch 
cone of the small gear in the illustration decreases to zero 
as the apex is reached, whereas at this point the large gear 
has a definite surface velocity. But, it seems possible that 
the pitch “cones” of both gears could be so modified as to in- 
sure a perfect rolling action. 

In the event of this being possible, would it be possible to 
develop a tooth form which would harmonize so as to give 
uniform velocity? If this be possible, it is a point well 
worth investigation, for having once developed the principle, 
it would be a comparatively simple matter to design the 
apparatus for carrying the theory into practice. 

F. W. SHAW. 


Manchester, England. 
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Autogenous Welding of a Cylinder 
SPECIAL CORRESPONDENCE 


Some time ago the high-pressure cylinder of a 3000-L> 
steam engine driving a rolling mill in one of the steel 
plants on the Rhine, was broken into several pieces. The 
pieces were much too heavy to yield to temporary repairs 
by fishplating or bolting, and besides the demand for 
power was such that the machine in its reduced capacity 
would not be able to satisfy it. There, therefore, re- 
mained only the alternatives of welding, or putting in a 
new cylinder. 

Four days were spent in preparing the pieces— one of 
which weighed nearly three tons—for the welding opera- 
tion. In order to avoid the excessive strains which might 
occur during the cooling of the welded seams, the ‘vhole 
work was very carefully mapped out beforehand, the 
order of the seams being such as to allow the heat to 
escape freely. The other source of trouble that had to 
be provided for was the unequal thickness of the welded 
parts, which varied from 1.4 in. to nearly twice that 
much, while aggregations of material at some places, par- 
ticularly at the flange joints, made both the operation ‘of 
welding and the escape of heat especially difficult. The 





. 


Fig. 2. 





RES 


Fia. 1. 
AUTOGENOUS WELDING OF AN ENGINE CYLINDER 


welding proper tontinued for four days, and it took two 
more days to anneal the casting. 

Fig. 1 shows the smaller piece, weighing some 110 |b., 
while its place in the cylinder is shown in Fig. 2. The 
heavier piece, weighing nearly three tons, was previously 
welded to the cylinder, the seam passing to the left of 
the joint opening. The grain of the cast iron was poor. 
Nevertheless, the welded which were 
nearly 23 ft. long, proved to be practically flawless, and 
the cylinder was set at work at full load, with super- 
heated steam and 145 |b. gage pressure. 

The day after it was put to work, there was some sort 
of an accident in the rolling mill, and the engine was 
suddenly brought to a stop with the full load on and 
the main steam valve wide open. The cylinder with- 
stood the strain perfectly, and only the cylinder-cover 
packing blew out. This is especially significant on ac- 
count of the fact that some parts lying too deep inside 
the casting could not be reached, and, therefore, were left 
unwelded. In the welding 3178 cu.ft. of oxygen, 881 |b. 
of calcium carbide, and 550 |b. of cast-iron melting bars 


seams, some of 


were used. 

It can never be said beforehand whether autogenous 
welding of such large pieces will give the desired results, 
but this case shows that when properly applied, it may 
sometimes save lots of trouble and expense, as well as the 
loss of time incidental to installation of a new cylinder of 
these dimensions. 

It may be mentioned in this connection that, as de- 
scribed lately in La Houitlle Blanche, Prof. Bach, in 
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Stuttgart, Germany, and M. Desjuzeur, in Firminy, 


. France, have made quite extensive tests of the strength 


of autogenous welds, and have found that when properly 
made, the same are about as strong as the rest of the 
metai; in fact, when the additional metal, due to the 
weld was not planed off, the rupture usually occurred 
elsewhere. 

The elongation a. the welded joint is, however, below 
that of the original mecal, and the ductility of the metal 
is not improved by heating, at least not up to 400 deg. F., 
as has often been supposed. It appears further that the 
resilience at the weld is only one-seventh of that of the 
unwelded part of the sheet, which is ascribed, from data 
furnished by the chemical analysis, to the presence of a 
large amount of phosphorus in the welded joint. This in 
its turn may be due either to the quality of the iron in 
the melting bar, or to the presence of hydrogen-phos- 
phate in the acetylene. 


° 
bo 


Button-End Reamer Shanks 
By J. 


When reaming holes by hand it takes more time ard 
is harder work to withdraw the reamer after the hole ‘s 
finished than it does to push it forward, because whe 
pushing forward on the wrench while turning it there i: 
a shoulder A Fig. 1, for it to rest against. But when the 
reamer is withdrawn it binds or hugs in the hole and 
there is nothing to back the wrench when turning and 
pulling it to prevent it from slipping off the shank. 
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FIG.3 
BUTTON-END ReaMern SHANKS 


As the adjustable wrench has replaced, the one -size hole 
or solid type of wrench in nearly every shop, it is not 
necessary to mill the square on the shank directly on the 
end. It can be milled forward as shown in Fig. 2. This 
leaves a button on the end, the same diameter as the 
shank, so that the jaws on the wrench can be opened 
wide enough te pass over the button and then screwed 
down to close around the square of the shank, as shown 
in Fig. 3. In this way the reamer can be withdrawn very 
easily and a lot of time saved. 

Ad 
ee 

The report showing the operation of the English employ- 
ers’ liability act for the years 1910 and 1911 shows that in- 
jured employees preferred to avail themselves of the provi- 
sion of the law rather than go into the courts. These reports 
show that 99 per cent. of the employees who were victims of 


their reward under the liability 
haye recourse to the courts. 


accidents elected to accept 
act of England rather than 
— “The Dixie Miller.” 
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John Fritz 


In the early morning of Feb. 13, John Fritz, famous 
mechanical and metallurgical engineer, died at his late 
home in Bethlehem, Penn., at the age of 90 years. With 
his passing, the profession of American engineering has 
lost one of its best known members; for he was the re- 
cipient of the widest recognition and the highest honors 
from the world of industrial science and engineering. 
His work and achievements were so extensive that it will 
be difficult to find in the annals of metallurgical progress 
a record of greater interest or deeper significance, than 
the account of his life’s work. 

Mr. Fritz, affectionately referred to among engineers 
“Uncle John,” was born Aug. 21, 1822, in London- 
His early boy- 


as 
derry Township, Chester County, Penn. 
hood was spent chiefly on his father’s farm, and he re- 
ceived what little education the local school could give 
him. At the age of 16 he became a blacksmith’s appren- 


tice and gained his first acquaintance with the manufac- 





FRITZ 


JOHN 


ture of iron at a charcoal blast furnace, to which he had 
heen sent to do some repair work. Later, he entered the 
services of the Moore & Hoover lron W orks, where his 
mechanical ,proclivities enabled him to perceive the great 
While in the employ of 
this: firm he began to specialize in machine design. 
From the Moore & Hoover plant he went with the 
Norristown Iron Works, Norristown, Penn., and later to 
the Cambria Iron Works, of Johnstown, Penn. At the 
first place he assisted in building what was then con- 


possibilities of the iron industry. 


sidered the best mill for making bar iron in the country, 
and soon after was placed in charge of it. In 1854 he 
directed the rebuilding of the Cambria rail mill. Here 
he constructed the first three-high rail mill ever 
carrving on this work in the face of vigorous op- 


‘ 857 
built 
position, both from the workmen and some of the mill 
ownets. This was the most critical period in his career, 
for after the mill had been in operation but a short time, 
it was destroved by fire. Fortunately, a few perfect 
rails had been rolled in its short run, demonstrating the 
success of the innovation. 

In July, 1860, he became general superintendent of the 
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newly organized Bethlehem [ron Co., which position he 

held for over 32 years. His work practically created a 

plant which for many years had occupied-an unusual, 

as well as a leading position, in the metallurgical indus- 
try. Here Mr. Fritz assisted in perfecting the Bessemer 
process of making steel, and in improving the Siemen- 

Martin open-hearth process. In rolling structural shapes 

he designed mills and rolls which turned out beams, and 
channels superior to any at that time on the market. 

When the problem of making armor plate arose, he 
originated the solid steel plate, the superiority of which 

remains unquestioned. In connection with this work he 

was the first to utilize in this country the processes of 
hydraulic forging. 

The ruggedness of the design of some of the machine 
tools that he designed and installed during this period 
was such that the machines have been complimentarily 
referred to as “brutal in design.” They possessed in a 
high degree the important property of durability. On 
his 70th birthday he was honored by a complimentary 
dinner at Bethlehem, attended by a gathering of distin- 
guished engineers and metallurgists, such as has seldom 
been brought together in the United States. Shortly 
afterward he retired to enjoy the emoluments and honors 
of a well spent life. 

He was a member of the principal engineering societies 
of this country and abroad. These include, The Iron and 
Steel Institute of Great Britain, from which he received 
the Bessemer gold medal for his services in the advance- 
ment of steel manufacture; the American Society of 
Mechanical Engineers, of which he was an honorary 
member and past president; the American Society of 
Civil Engineers, of which he was an honorary member, 

and the American Society of Mining Engineers, of which 
he was a past president. 

On Oct. 31, 1902, a banquet was given by the Ameri- 
can Society of Mechanical Engineers on the occasion of 
his 80th birthday anniversary. At that time the foun- 
dation was given for the John Fritz Medal to perpetuate 
his memory, and that occasion is looked upon as one of 
the most felicitous in the history of American engineer- 
ing. 

Mr. Fritz was a man of intense mental activity and of 
a superior personality. He was of a type than which 
there is none more fitting to overcome the conservatism 
inherent in the conduct of great enterprises or to deal 
with the important epochs of an industry. 

os 
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A strong public sentiment in favor of smoke abatement 
an absolute necessity if satisfactory results are to 
If the smoke ordinance is defective or if 
the organization charged with its enforcement does not see 
that its provisions are carried out there will be slow 
progress. Topographic and climatic conditions have their in- 
fluence upon the location of industrial plants, upon the lo- 
cation of railways and their grades, and upon the quantity of 
fuel used for different purposes. As to the character of fuel, 
it can readily be that where anthracite fuel oil or 
natural gas is available and can be economically used in any 
considerable percentage of the furnaces, smokeless combus- 
tion in such furnaces can be obtained with relative ease. It 
is well known, however, that brick kilns, heating and anneal- 
ing furnaces, puddling furnaces, as well as locomotive and 
steamboat boilers, are among the most difficult to fire with- 
out smoke, so that the proportion of such furnaces to the total 
number in a city must be taken into account in making com- 

According to the Chicago smoke department, lo- 
produce 43 per cent. of all the smoke emitted in 
and the special furnaces are responsible for 12% 


is almost 
be accomplished. 
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EDITORIALS 


The advantages of the reversing motor are beginning 
to be appreciated. The leading article in this issue is an 
excellent illustration of the way in which such a motor 
simplified the solution of a problem in design. The ma- 
chine described is a gear planer which must reverse. No 
less than four mechanisms for reversing mechanically 
were laid out on paper only to be abandoned in favor of 
the reversing motor. The result amply justifies the de- 
cision, for the mechanism in use for reversing is ex- 
tremely simple, flexible and successful. The applications 
of this type of motor are apparently as many as there 
are machines having heavy parts whose direction of mo- 
tion must be frequently changed. 


Perpetuation of Limitations in Design 


Medical .men tell us that the human body is completely 
reconstructed every seven years. Might it not be a good 
plan to reanalyze completely the design of every machine 
at some such frequent intervals? It may be argued that 
new designs supersede the old with such rapidity that 
there is no need of any such a course. But the fallacy of 
this argument lies in the fact that features of design tend 
to perpetuate themselves within the limits of any given 
shop, and in the work of any given designer. That is, 
design, like everything else, tends to reach the habit 
stage. We do things because we have done them. We lay 
out a part in a certain way because it has alwavs been 
done, so we are slow to shake ourselves free from the 
past and present when designing for the iuture. 

Thus, the suggestion for a complete reanalysis of the 
design of a machine which has been, and is being, sucess- 
fully built, it not fanciful. The limitations surrounding 
any design come principally from two sources: The con- 
ditions in a shop where the machine is to be built, and the 
experience and training of the designer. One of the 
shop’s limitations lies in the equipment. Large parts 
frequently must be made in two or three pieces because 
no machine tool in the shop is big enough to machine 
each one as a Whole. Work must be laid out to be planed 
when milling would be better, simply because of insuffi- 
cient milling capacity. This reason may operate in con- 
nection with any machine-shop operation. 

Further, parts are sometimes designed to make use of 
existing jigs, fixtures and cutters, particularly the last. 
This has been done even when modifications in design 
would have been better, but would have rendered the 
existing small tools valueless for the job in question and 
have necessitated a considerable expenditure of money to 
provide others. 

To meet some special conditions which were thought to 
promise permanency, attachments have frequently been 
added to machines. Later these were abandoned but the 
brackets or bosses, or places of attachment remained on 
the principal castings to be machined for no good purpose. 
Modifications in design have been made to meet a fancied 
need, which later did not develop, and the part in question 





might just as well be cut out as not, provided a proper 
analysis reached the true reason. 

These are some of the limitations surrounding design. 
When the drawings were originally made they received 
justifiable consideration and influenced the final decision. 
But ag time goes on many slip away. Larger machine 
tools are bought, capable of handling the big pieces as 
the capacity for this operation or that 
operation is increased through the purchase of other ma- 
chines; attachments once put on are abandoned; the de- 
tails of design intended to meet certain conditions are 
found unnecessary, yet the original design is perpetuated. 
A new analysis after the lapse of a few years would bring 


single castings ; 


these points to th» surface, would recognize the passing 
of the original limitations, and would aid in working out 
better designs both from the viewpoint of manufacture 
and final use. 

Thus, instead of merely perpetuating a design which is 
successful and has made a place for itself, let us occasion- 
ally resubmit it to careful analysis to determine the 
reasons for the construction followed and see if changes 
and improvements cannot be made. As a final thought, 
the drawing room should preserve in some form a written 
record giving the principal reasons for departures from 
desired features of design, as an aid in doing away with 
some of these limitations, when a period of redesign is 
reached. 


Artificial Lighting in Steel Mill 
Machine Shops 


in a series of articles from time to time we have 
presented various phases of artificial shop lighting. 


This effort to stimulate interest in shop conditions has 
been well received. In this issue the subject of machine- 
shop lighting in steel mills is discussed. One can hardly 
imagine a harder task than to convert at night the vast 
Luildings with plants into daylight 
conditions. The very high roof trusses, the dark sur- 
roundings, the smoky atmosphere, all go to render the 
problem peculiarly difficult. 

In the present article methods are described on a basis 
of extended investigations into steel-mill lighting con- 
ditions. The differences between the old and new methods 
are just beginning to be generally realized, and the mis- 
takes of the past should naturally be used as guides for 
the future. 

The feature of the whole problem is its apparent sim- 
plicity. Everyone knows that good light is necessary at 
night, and yet to supply good light for hundreds of 
workmen from a single installation of lamps, and more- 
over lamps that are high overhead, requires a careful 
study of conditions so that the light may be effective just 
where needed for every operation. 

Accident prevention is a large factor in steel-mill 
shops, where such heavy work is conducied, and aside 
from the economy of good light this feature is one of 


connected steel 
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importance. It is startling to note the many shops where 
the light is so poor that one can hardly walk around at 
night without danger to life and limb. Such conditions 
are no longer justified (if they ever were) because the 
many improved lamps have reduced the cost of artifi- 
cial light and have made pessible today results which 
ten years ago would have seemed well nigh impossible. 

Of particular importance ave the items related to the 
cash value of light. If there were no other appeal to 
shop men for improving shop conditions, this factor of 
a cash return on lighting investments would certainly 
be a matter of the utmost interest. It is to be hoped 
that those concerned with shop conditions will find an 
incentive in the items discussed to begin long-delayed 
improvements. 


oe 
oe 


Employers’ Responsibility to the Young 
Technical Graduate 


A discussion of the relation between the employer and 
the young technical graduate is usually aimed at showing 
up the inefficiency and crudity of the latter. Both 
ridicule and sarcasm have been aimed at the youngster’s 
booklearning, and his lack of practical experience has 
been condemned in unsoftened language. More than one 
employer has come out publicly with the statement that 
he would not hire a technical graduate, and a few have 
waged war upon him and his kind in the public press. 

But as there are two sides to every question, it is a 
pleasure to see the other side of this one stated and 
championed by such an able engineer as Alexander C. 
Humphreys, late president of the American Society of 
Mechanical Engineers. In his presidential address, de- 
livered at the annual meeting in December, he discussed 
briefly the responsibilities of the employer to the cadet 
engineer. 

He pointed out that it is the duty of the employer 
to guide the young graduate during his first years in the 
great school of experience. In his position as employee 
the young engineer should have every possible opportunity 
to learn the practical side of the business and harmonize 
it with the theoretical. 

It cannot be denied that too often the cadet engineer 
is difficult to teach and direct under such circumstances 
because of his unreadiness to believe that he needs prac- 
tical experience. Many times he is unwilling to work 
long hours amid dirt and discomfort, and to submit to 
the drudgery which must be endured in getting practice. 

Under such conditions it is the duty of the employer 
te provide, not only the means for this experience, but to 
give an opportunity for fair, patient and intelligent 
trial. If there is a failure on the part of the youngster 
to meet this test, it is then the duty of the employer to 
assist him to a better understanding of the requirements 
of an engineer by discharging him. This seemingly severe 
treatment has jolted a number of good men into a mental 
state that has been their working salvation. Carrying 
this thought a step further, Dr. Humphreys said: 

In the treatment of the cadet engineer there 
the employer a grave responsibility. Many a 
has been unfairly treated because through ignorance, in- 
difference or stupidity, the one in authority has expected 
more than could in-reason be demanded. Some employers, not 
technical graduates themselves, exaggerate the immediate 


results to be obtained from a college training. Others, col- 
graduates themselves, forget how little they knew of 


rests upon 
young fellow 
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practical things when they graduated, and they think they 
are comparing the ignorance of the cadet with what they 
knew when they graduated; but really they are comparing 
with what they know now, after 10, 20 or 30 years’ of prac- 
tical experience. 

Other cadets have the misfortune to fall under the control 
of so called “practical men,” who despise “booklearning” and 
are glad of an opportunity to expose the ignorance of the 
“college boy.” It is the duty of the employer, especially if 
he is an engineer, to see that the young graduates taken into 
his employ are, as far as possible, saved from these harmful 
influences (including the conceit of the graduate himself), 
which work injury to both employer and employed. 

The lot of many a cub engineer would be more pleasant 
and profitable during the years when gaining practical 
experience if employers better appreciated and fulfilled 


their duties toward him. 


cA 
ee 


Considering all Factors of Costs 


Jumping at conclusions is a very common fault with 
many people, as it is by no means an easy matter to con- 
sider all the factors Which enter into any problem, This 
is particularly true in attempting to decide on the proper 
machine or the best method of performing any given 
piece of work, as it is so easy to overlook a seemingly 
unimportant factor that may easily turn out to be of 
enough importance to complete.y alter the decision. 

An interesting case in point ‘: that of making a wrist 
or piston pin for: an automobile cylinder, the usual prac- 
tice being to use cold-rolled stock and almost finish the 
pin on an automatic screw machine. A careful analysis 
of the method and the time indicated that it might be 
cheaper to drill the hole through the center and then do 
the rest of the work, previous to grinding on an engine 
lathe. The problem was very satisfactorily worked out 
in this way. 

Although the labor cost, the overhead charge against 
both types of machines, as well as their renewal and de- 
preciation had been carefully considered, the possibility 
of changing the stock used did not come to mind for a 
considerable time. It was then discovered that while 
hot-rolled stock could not be successfully used on the 
automatic machine, it was easily possible by the new 
method, and presented many advantages aside from the 
difference in price. 

The material is somewhat easier to work, it does not go 
out of shape to the same extent on having the outer sur- 
face removed, and in this way helps to decrease the time 
necessary for grinding. A further careful analysis of the 
case, however, revealed the fact that the difference in 
price alone almost paid for the cost of the lathe work, 
leaving the other economy entirely clear to be placed on 
the credit side of the account. 

This recalls the practice in some of the British shops 
of having a rough grinding process by which black, 
hot-rolled stock can be easily handled in the automatic 
machine. This method was described in considerable de- 
tail in the columns of the AMERICAN MACHINIST sev- 
eral years ago, but, so far as we are aware, it has not 
been adopted in this country. If the British manufact- 
urers find it advantageous to so treat hot-rolled stock as 
to make it available for the automatic machine, the plan 
must at least be worth looking into, unless we are willing 
to admit that we are so provincial as to believe that all 
really worth-while methods must originate on this side 
of the ocean. 
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Springfield Edge Grinder 


The edge or ring wheel wet grinder shown and made 
by the Springfield Manufacturing Co., Bridgeport, 
Conn., is equipped with a pump, run by a belt from the 
grinder spindle, the pump and tank being located in the 
base of the machine. The table has a quick rack-and- 
pinion hand-feed traverse, operated by a pilot wheel of 


tact with the ratchet wheel. The advantage of the ratchet 
is that the nut plate can be adjusted to any desired posi- 
tion to engage nuts inconveniently located. 

c AJ 


Plain Engine Lathe 
The Reed Hardware & Manufacturing Co., Cairo, TIl., 
has made a number of improvements in its line of lathes, 
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SPRINGFIELD 


ample size. The cross and vertical movements are oper- 
ated by smaller handwheels, conveniently located. 

The table is 14x34 in., and is made with T-slots and 
drain flanges. The vertical movement is 8 in., and the 
crossfeed 6 in. The machine takes a ring wheel 157x 
6x2 in., and weighs 3000 Ib. 


os 
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Combination Nut Wrench 


Norton W. Johnston, of Astoria, L. L., has invented 
a combination wrench that should find favor around auto- 
mobiles, gas engines and other places where it is undesir- 
able to carry many wrenches. 

Fig. 1 shows the wrench assembled. It will be seen that 
most of the parts can be made from, steel stampings and 
forgings, the tool being held together by the two screws 
A. The tool is made to suit eight different sizes of nuts. 
This number can, of course, be changed to suit condi- 
tions. 

Fig. 2 shows the wrench with one of the sides removed. 
The nut plate A is operated by the ratchet wheel B, and 
is held by the pawl C. This pawl is fitted behind with 
a torsion spring which tends to keep it always in con- 


EpGE GRINDER 


the latest of which is shown in the engraving. These 
lathes are made with 20-, 22-, 24-, 26-, 28- and 30-in. 
swing, and the 26-in. size has a 1}4-in. hole through the 


spindle. 
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Fire. 2. WRENCH-OPERATING MECHANISM 








The head, as well as the entire lathe, has been made 
heavier. The tailstock pattern has been changed as 
shown, and a setover screw and feed pinion added. The 
tool block and compound rest are of different design, and 
in the apron all pinions are of steel as well as the gears 
on which the strain comes. 

The feed-screw split nut has been lengthened, greatly 
adding to its life. The friction lock has also been im- 


proved. Both lateral and cross feeds are easily reversed 
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workable amount of knowledge ‘of foreign languages. 
Judging from frequent complaints made by engineers 
engaged in active work, that what knowledge they pos- 
sess of foreign languages is of little or no practical use 
to them, and they would have more profitably used the 
time spent in learning such languages in acquiring more 
of the practically useful subjects, indicates a defect in 
methods or curriculum. 

The money value as well as the ethical 


value of a 
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PLAIN ENGINE LATHE 


by a lever on the apron. It will be noted that the lead 
screw is splined so as to act as the feed rod. The beds are 
regularly made from 8 to 101% ft. in length, and the 
weights vary from 2500 to 6000 Ib., according to size. 
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Foreign Languages for the Engineer 


By Pau. KREUZPOINTNER 


The international character and worldwide extent of 
the work of the engineer of whatever field of engineering, 
has forced and is forcing the engineers of all nations to 
take cognizance of the results of research work car- 
ried on by others. 

This is for precisely the same reasons that govern- 
ments, in case of a foreign war, send their military ex- 
perts to study upon the field of battle the mistakes or 
successes of the contending military engineers. The im- 
perative necessity for the modern engineer to keep him- 
self posted on what is being done in other countries along 
lines of engineering construction is one of the main rea- 
sons of the displacement of the classical languages in our 
high schools and colleges with modern languages. 

The ability to, at least, read in the foreign language 
what engineers of other lands have accomplished and 
how they accomplished it, has become a part of the nec- 
essary outfit of a first-class engineer, and just as eco- 
nomic necessities changes the social, the religious and 
the political aspect of a people, so the economic necessi- 
ties of the engineer have changed the pedagogic aspect 
of language teaching in our colleges. 

This being so, the question is pertinent whether the 
high school and the college furnish the student with a 


working knowledge of foreign languages to the engineer 
being conceded, the source of the complaint of active 
engineers of having spent time in the acquisition of a 
subject which proves to be of little or no practical value 
in after life, may perhaps be found in the lack of prep- 
aration in the schools below the college. 

Anyone inquiring into the results of educational activ- 
ity of all sorts, be it classical, commercial, vocational or 
technical, is met with an almost unanimous complaint of 
lack of preparation of the schools below. On inquiry 
for the reasons of this lack we are informed that the de- 
mand for quantity as well as quality of the educational 
output has been so great and increased so rapidly, that 
our institutions of learning have fallen behind in the 
necessary supply of facilities, of teaching ability, of or- 
ganization and suitable methods to meet this demand 
for training and knowledge. 

LANGUAGES SHOULD Br Tavueut For USE 

Educational conventions and meetings of all sorts are 
replete with suggestions of one kind or another as how 
to readjust the educational machinery to the require- 
conditions. Thus, the fol- 
of improper teaching of 
modern languages in New England was made at the 
meeting of the Department of Secondary Education at 
the annual convention of the National Education Asso- 
ciation in Boston, July, 1910: 


ments of modern economic 
lowing severe arraignment 


“There is no other ground on which one may justify 
the presence of modern languages in the curriculum of 
the high school except life-efficiency. And if they are 
taught for efficiency they must be freed from the danger 
which is continually besetting all studies, the danger of 
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formalization. We have classified all the nouns, we have 
declined all the adjectives, we have arranged alpha- 
betically all the prepositions with the cases they govern, 
and after a student has memorized all these things and 
has thoroughly classified the language, then we proceed 
to acquire it, with the mental reservation of always 
identifying every word as to family and species. 

“Every teacher is familiar with the fact that students 
may know the paradigms in the grammer and yet not 
be able to write correctly a letter in German ordering a 
book. Modern languages will, therefore, have to prove 
their right to existence in the school curricula. This 
right should be based not as to whether or not they 
prepare for college, but rather as to whether or not they 
prepare for life, whether in the widest sense they have a 
genuine intrinsic value. To this end modern-language 
construction must cut loose from the despotism of literal 
translation, from the mediwvalism of memorizing para- 
digms, rules and exceptions, from the stupidity of learn- 
ing about the language instead of learning the language 
itself”. 

At the same meeting another head of a high school re- 
marked upon the same subject : 

“There is still too little emphasis laid on pronuncia- 
tion, there is not enough care used in selecting reading 
matter, and grammar is too frequently treated as if it 
were an aim in itself and not rather a means to an end. 
Thus quality had to be sacrificed to quantity. Moreover, 
the nature of the college entrance examinations, with 
their insistence upon sight translation from an almost 
unlimited range of vocabulary, apparently made, and 
still seems to make, it necessary to prepare the pupil by 
giving him a large amount of reading matter so that, 
with the help of a good deal of more or less judicious 
guessing, he may be enabled to puzzle out the meaning 
of an unseen French or German passage.” 

At the San Francisco convention of the National Edu- 
cation Association in 1911, to begin teaching foreign 
languages in the seventh grade was strongly advocated, it 
being claimed that at that age the child’s mind was far 
more receptive for this subject than at the high-school 
age. As one speaker, who had begun the study of for- 
eign languages at 10 years of age, put it: “Thus the 
translation from and into the new language appeared to 
be as interesting as putting together the parts of a dis- 
sected puzzle picture.” 

Dr. G. Stanley Hall, in the second volume of his 
“Educational Problems,” says: “There seems to be a 
general consensus that 10, which is the usual German 
age of beginning, or 11, as preferred in Norway, is 
the minimum age at which a foreign language should be 
seriously taught.” 

Dr. Hall further says: “Everywhere the spoken word 
is neglected. The dead-lesson setting, dictionary-grind- 
ing method and translation prevail. We do not dis- 
tinguish between the general informational needs of all 
classes and the special needs of the research students, and 
all colleges have to teach classes of beginners, while 
everywhere the evils of college prescription and malad- 
justment to the needs of secondary pupils, are felt.” 

Analyzing the foregoing (and the subject matter could 
be multiplied) we find the reasons for the unsatisfactory 
conditions of a workable knowledge of foreign languages 
with engineers, in too late a beginning of the teaching 
of foreign languages, which should begin at 10 or 11 
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years of age, and a lack of adaptability of school meth- 
ods to the ultimate needs of the practical application of 
the language in life. 

The remedy, therefore, does not lie in supinely aband- 
oning foreign-language teaching for the engineer, and 
to relieve the school people of their responsibility, but. 
to insist on such changes that will bring satisfactory re- 
sults. Cutting off a drunken man’s head certainly cures 
that man’s intemperance, and burning down a house to 
get rid of vermin saves us a lot of bother, but can we af- 
ford to make the sacrifice ? 

Superintendent of Education Maxwell, of New York, 
rightly said to the mayor recently that our young Amet- 
icans are handicapped in their competition with othe 
nations because of their lack of knowledge of foreign 
languages. Our American Bureau of South American 
Republics has frequently told us that we are losing these 
markets because we do not know French, German and 
Spanish. Summing up the consensus of opinions as ex- 
pressed by educators themselves in various parts of the 
country, it is claimed: 

First : 
the use of foreign languages for the sake of their own 


Engineers and business men have need for 
material benefits as well as our culture. 

Second: A student who is not able to judge the scien- 
tifie or literary value of the civilization of the country 
with whose works he comes in competition, is likely to 
consider these works inferior to his own, and to consider 
the industrial or scientific achievement of that country a 
negligible quantity, to his own injury, and to the injury 
of our country. 


33 

through its 

Com- 
The 

form 
per- 


The National Association of Manufacturers 
Committee for Accident Prevention and Workmen's 
pensation, has prepared two model compensation acts. 
one is of the elective form, the other the compulsory 
One section of each, identical in wording, deals with 
manent partial incapacity and fixes compensation for certain 
injuries. This reads: 

“Where the injury is permanent and 
incapacity to perform any work necessary 
ployment the injured workman shall be paid 50 per cent. of 
his average weekly wages during the actual continuance of 
such incapacity for a period not to exceed 200 weeks. 

“In the case of the following specified injuries of a 
manent character, the total compensation in lieu of all other 
compensation shall be 

“(a) The loss by separation of one arm at or above the 
elbow joint, or the permanent or complete loss of the use 
of one arm, 200 weeks. 

“(b) The loss by separation of one hand at or above the 
wrist joint, or the permanent or complete loss of the use 
of one hand, 150 weeks. 

“(c) The loss by separation 
knee joint, or the permanent or 
one leg, 175 weeks. 

“«(d) The loss by separation of one foot at or 
ankle, or the permanent or complete loss of the use of one 
foot, 125 weeks. 


results in a partial 
to continued em 
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of one leg at or above the 


complete loss of the use of 


above the 


hearing, 150 


“(d) .The permanent and complete loss of 
weeks. 
“(f) The permanent and irrecoverable loss of sight of 


one eye, 100 weeks. 
separation of a thumb, 35 weeks. 


“(gz) The loss by 

“(h) The loss by separation of any finger or a great toe, 
20 weeks. 

“«i) The loss by separation of any toe except the great 


tee, 10 weeks. 

“The loss of one phalanx of a thumb, or two phalanxes of 
a finger shall be considered equal to the loss of one-half of a 
thumb or of a finger, and compensation for one-half of the 
above periods shall be payable. 

“The loss of more than one phalanx of a thumb and more 
than two phalanxes of a finger shall be considered as the 
loss of an entire thumb or finger.” 
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NEW PUBLICATIONS 








POPULAR MECHANICS YEAR BOOK FOR 1913. Two hun- 
dred and eight 6x9%-in. pages; numerous illustrations; 
indexed. Price 50c. Popular Mechanics, Chicago, Il. 
This is the ninth volume of shop notes or kinks published 


in book form and taken from the shop-notes department of 
Popular Mechanics during the past year. Five hundred and 
ninety-five items are presented, showing easy ways of do- 
ing work and making things of home or general use. 


CONSTRUCTION AND DRAWING. By 

V. E. Dommett. Fifty-five 8%xl1l-in. pages, wee 26 
page plates; 8 illustrations in the text. Price, 3s. (7dc.), 
net. Longmans, Green & Co., New York, N. Y. 
This book is a series of drawings with accompanying ex- 
notes, prepared and used in British technical in- 
stitutes. The reproduction in pamphlet form is to furnish 
apprentices and junior draftsmen with details of gasoline 
engines from which their construction can be studied. All 
of the general parts of such engines are included, but there 
is a curious mixture of dimensions, these being in both milli- 
meters and inches. This is because some of the drawings 
were from continental sources. Further, no uniformity has 
been established in the cross-hatching to indicate different 
materials. The notes accompanying each plate give the com- 
mon factors of design for the various parts, which are of 
value in calling to the student's attention good practice in 
details. 


Peta ENGINE, 


vlanatory 


these 


ELEMENTS OF MACHINE DESIGN. By Unwin and Mellan- 
by. Part II, chiefly on engine details; four hundred and 
twenty-two 5%x8%-in. pages: 311 illustrations; indexed. 
Price, $2.50. Longmans, Green & Co., New York, N. Y. 
This second edition of perhaps the best known English 

book on machine design has thoroughly revised. The 

authors’ preface states that when this revision was contem- 
plated it was thought best to bring a fresh mind to bear 
upon the work. Thus, Prof. A. L. Mellanby undertook the 
main responsibility for the additions and modifications that 
xemed necessary. He had used the book for a number of 
years in classrooms and thus was able to bring personal ex- 


been 


matter. 

descriptions have been 
cylinders, cranks, eccentrics, pis- 
and stuffing boxes. Alto- 
included. Further, the 
new, and other 


perience to bear upon the 

New illustrations and 
the chapters dealing with 
tons, connecting rods, crossheads 
gether 112 new figures have been 
chapters on governors and condensers are 
portions of the treatise have been rewritten. 


added in 


By Claude E. Pal- 
pages; 31 
Book 


PART III. 
seventy-six 4%x7-in. 
Price, 75c. McGraw-Hiil 


PRACTICAL MATHEMATICS, 
mer One hundred and 
illustrations; indexed. 
Co., New York, N. Y. 

2??? was published a review of Parts I anJ Il of 

this series of books on practical mathematics. This third 

part deals with algebra and its applications. The arrange- 
ment is similar to that of the preceding sections. It is like- 
wise written from experience in teaching evening classes in 
the Armour Institute of Technology, and is indexed for the 
adult students. It is hoped that the entire series will be 
suited to classes in evening, trade and continuation school;s. 

This part contains 15 chapters with these headings: Nota- 
tions and Definitions; Formulas and Translations; Positive 
and Negative Numbers; Addition and Subtraction; Equa- 
tions; Multiplication; Division, Special Products and Factors; 

Equations; Fractions; Equations and Formulas; Equations 

with More Than One Unknown; Exponents, Powers and 

Roots; Quadratic Equations; Variation; Graphics. 

A generous inclusion of practical problems is one 
important features. 


On page 


of the 


WINDING ENGINES AND WINDING APPLIANCES. By 
George McCulloch and T. Campbell Futers. Four hundred 
and forty-seven 5%x9-in. pages; 175 illustrations: in- 
Sones. Price, $6 net. Longmans, Green & Co., New York, 
This is a book of British origin that treats of winding 

engines as a whole with as simple mathematics as the sub- 
ject will allow. It deals both with design and economical 
working, with special reference to the problems that a de- 
signer must solve if the final desirable result of economy is 
to be obtained. 

Chapters 2, 3 and 4 are devoted to general considerations 
arising in a design of noncondensing, duplex, cylinder-wind- 
ing engines and to the different effects of variations in the 
factor of safety of the rope employed, speed of winding, size 
and weight of the drums, initial acceleration moment, size 
of cylinders, etc. The comparative economy and efficiency of 


MACHINIST 


Vol. 38, No. 8 


cylindrical and conical drum engines and the pistons with and 
without tail rope, are fully investigated. 

Chapter 5 is devoted to compound and compound-con- 
densing engines and Chapter 6 to the effect of the use of 
evlindro-conical drums and to much higher shaft speeds and 
loads than in Chapter 2. Such speeds and loads as are dis- 
cussed are commonly employed in colliery practice. Tests 
as to steam consumption of winding engines are given in 
Chapter 7. 

Chapters 8 and 9 are devoted to winding from great 
depths and to coal-mining practice. Chapters 10, 11 and 12 
treat of electrical systems of winding in both metalliferous 
and coal mines and to a comparison between electric and 
steam driven plants. 

Chapters 13, 14 and 15, inclusive, treat of the details of 
engine design, including drums, brakes, clutches and safety 
devices. The final group of chapters, 16 to 20, inclusive, deal 
with details indirectly connected with winding, such as cages, 
skips, ropes, cage guides, head gears and methods of decking 
in coal mines. The subject is treated in a sufficiently com- 
prehensive manner to meet the requirements of those in- 
terested in winding machinery of all forms, whether for col- 
lieries or for metalliferous mines. 

Liversedge. 


index. 
Man- 


COMMERCIAL ENGINEERING. By Alfred J. 
Three hundred and sixty-four 5%x6%-in. pages; 
Price, 7s. 6d. ($1.90), net. Emmott Coe, 44. 


chester, England. 

This volume reproduces in book form a series of articles 
recently published in the “Mechanical World.” Its aim is to 
fill the gap between business and engineering. It is intended 
to be of service to the college graduate between the time 
of finishing his education or shop apprenticeship, and taking 
up active responsible participation in business. 

The first nine chapters deal with materials of engineering 
or production, more especially from the viewpoint of the 


buyer. The three following chapters treat cf labor, giving 
its classification, the methods of its purchase, its manage- 
ment and reward. Four chapters are then devoted to what 


is styled the “Facilities of Production.” These are such iitoms 
as land and buildings, power, manufacturing plants and capi- 
tal. In the latter chapter, capital stock, debentures, bonds, 
mortgages, credits, loans, securities and the like, are treated. 

The following three chapters deal with production as 
viewed from the office end, that is, the mechanism of hand- 
ling the output in the selling organizations, the value of 
patents, trade marks and designs, the necessity of merit and 
the value of tests in pfoviding information to be used in 
selling campaigns. The matter of market is then considered 
in six chapters, dealing with those at home (Great Britain), 
the British colonial possessions and foreign fields. 

Of the final six chapters two deal with the tariff, one with 
weights and measures, another with contracts, the fifth with 
a general consideration of the organization of a manufac- 
turing plant, and the sixth with British legislation governing 
the relations of employer and employee, and the operation 
of factories. 

The value of the book to American readers is lessened by 
the fact that it is written from a purely British viewpoint, 
and all of the illustrations are from British practice. Further, 
wages and costs are given in pounds, shillings and pence. 





PERSONALS 








L. A. Johnson, formerly general manager of the Davis 
Sewing Machine Co., Dayton, Ohio, has become president of 
the Fulton Machine & Vise Co., Lowville, N. Y. 


J. J. Dale, who has been Eastern representative of the Cel- 
for Tool Co., has been appointed general sales agent for this 
company, and will make his headquarters in Chicago, Ill. 


Karl B. Segall, former factory manager for the Detroit 
Pressed Steel Co., and more recently with the Hayes Mfg. Co., 
Detroit, Mich., has opened offices at 514 Penobscot Bldg., of 
the same city, as consulting engineer. 


J. P. Kelly has been elected president of the American Axe 
& Tool Co., Glassport, Penn., succeeding Chas. W. Hubbard, 
Jr., recently resigned. Mr. Kelly is also president of the Kelly 
Axe & Tool Co., Huntington, W. Va. 


Thomas A. Edison, the world-famed inventor, celebrated 
his sixty-sixth birthday on Feb. llth. The production of the 
kinetophone, the further perfection of the storage battery and 
the development of the disk phonograph are among the 
achievements of the inventor during the past year. 
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METAL WORKING 


NEW ENGLAND STATES 


Reed Bros., manufacturing jewelers, are building a fac- 


tory on Ware Road, Auburndale, Mass. 


J. Haarmann & Co., iron workers, ges to build an addi- 
tion to the plant on Commercial St., olyoke, Mass., which 
will double the present capacity of the plant. 


The Boston & Maine R.R. Co. has awarded a contract for 
an addition to its roundhouse and boiler house at Springfield, 
Mass. The roundhouse will be 30x60 ft., and the boiler house 
27x50 ft. Estimated cost, $20,000. 


Alexander J. Heon will erect a garage on Main St., Warren, 
R. Il. The building will be 75x45 ft., of concrete block con- 


struction. 


The New Departure Mfg. Co., Bristol, Conn., has pur- 
chased the plant of the Whitlock Coil Pipe Co., at Elmwood, 
and will remodel and improve it. The firm manufactures 
bicycle brakes, etc. 


The contract has been awarded for the extension contem- 
lated by the P. & F. Corbin Co., a division of the American 
ardware Corporation, at New Britain, Conn. The contract 

provides for raising the present building, which is four 
stories, 60x225 ft., to seven stories. Noted Jan. 23. 


The John T. Young Boiler Co. is erecting a foundry at 
the plant on Falls Ave., Norwich, Conn. The structure will 
be one story, of wood and iron, 66x136 ft. 


The Excelsior Needle Co. will build a new factory on Field 
St., Torrington, Conn. It will be of brick and stone, 65x120 
ft., one story. 


MIDDLE ATLANTIC STATES 


The Deyo-Macey Engine Co. is considering a site at Bing- 
hamton, N. Y., for the proposed new factory. Israel T. Deyo 
is secy. 


The American Radiator Co. has awarded the general con- 
tract for the construction of an addition to its plant on Rano 
St., Buffalo, N. Y. Samuel Moore is gen. mer. 


The Otis Elevator Co. plans to build a new foundry, 107x 
400 ft., of structural steel and brick, at Buffalo, N. Y. 


The Syracuse Chilled Plow Co. contemplates extensive 
improvements to its plant at Syracuse, N. Y. 


J. Mason Ege, Hopewell, N. J., agent for the Buick auto- 
mobile, will build an addition to his commercial garage on 
Broad St. 


The Globe Art Co., Newark, N. J., manufacturer of silver 
deposit ware, will build a new three-story brick plant, 35x85 
ft.. at 45 Winthrop St. Ernest A. Fougner, arch., 800 Broad 
St., Newark, has prepared plans. 


The National Welding Co., Newark, N. J., will build a one- 
story automobile repair plant of steel, 49x64 ft., at Morris 
Ave. } Dickerson St. A permit for the structure has been 
Issued. 


Fire recently destroyed the cutlery and manicure imple- 
ment factory of Schnefel Bros., on 17th Ave., Newark, N. J. 


_ H. Brown, Newark, N. J., operating a tin and metal-work- 
ing plant at 263 Washington Ave., will make alterations and 
improvements, to cost about $4500. 


Stephen Gyarfas, Newark, N. J., has taken out a permit to 
erect a new two-story machine shop, to cost $5000, at 12 
Frelinghuysen Ave. 


Cc. E. Fisher, Newark, N. J., local agent for the Detroit- 
Cadillac automobile, has leased a new building at 228 Halsey 
St., adjoining the present quarters. The plans for extension 
provide for the establishment of an increased service depart- 
ment for inspection and repair work. 


Frank A. Pawleski, Paterson, N. J., is remodeling his 
blacksmith shop so as to include the care and repair of auto- 
mobiles. The building will be made fireproof, and new ma- 
chinery will be installed. 


The Peerless Insulated Wire Cable Co., Pennington, N. J., 
recently organized, has acquired the former plant of the 
Thatcher Furnace Co., and will establish a plant for the man- 
ufacture of a patented insulated wire covering. W. P. Howe 
and George W. Scarborough, both of Pennington, are at the 
head of the company. 

The John A. Roeblings’ Sons Co., manufacturers of wire 
and wire rope, will rebuild their rolling mill at Trenton, N. J., 
Parvin is 4 weatreres by fire. Ferdinand Roebling is pres. 

ote eb. 


Plans are being prepared for extensions to the Perry Tron 
Works, Erie, Penn., to be built in the early spring. . 

According to press reports, the United States Steel Cor- 
poration contemplates an expenditure of $1900.000 for im- 


provements and extensions to its works at Farrell and New 
Castle, Penn. 

The Bessemer Gas Engine Co. is making arrangements to 
build an addition to its plant at Grover City, Penn. 


Press reports state that the Aluminum Co. of America has 
awarded a contract for the erection of a new plant at New 
Kensington, Penn., to cost $1,500,000. 


The Harrison Boiler Works will build a one-story brick 
and corrugated-iron machine shop and crane run, 56x70 ft., 
with a wing 23x46 ft., on 17th St., near Allegheny Ave., Phila- 
delphia, Penn. 


The Harrison Safety Boiler Co. plans to rebuild its ma- 
chine shop at 17th St. and Allegheny Ave., Philadelphia, 
Penn., which was recently destroped by fire. 


The Quaker City Iron Works, Philadelphia, Penn., has 
awarded the contract for a boiler shop, to cost $3000, to be 
erected at Tioga and Edgemont Sts. 


W. S. Nash has awarded the contract for the erection of a 
one-story, 60x75-ft. garage, on Pacific Ave., near East 20th 
St., Philadelphia, Penn. 


The Morrison Motor Co. will erect a one-story, 
garage, at 234-236 Pearl St., Reading, Penn. 


Gilbert H. Wehr is having plans prepared for the 
struction of a two-story brick garage at 126 West 
Ave., Baltimore, Md. 


E. E. Berry plans to expand $5900 for repairing the garage 
at 2129 14th St., Washington, D. C. 


Bids are asked as follows by the Paymaster-General, 
U. S. N., ch. of the bureau of supplies and accounts, navy 
dept., Washington, D. C., for furnishing naval supplies: 


Until 10 a.m. Feb. 25, Schedule 5157, Class 32, one geared- 
head engine lathe, 16x7x42 in. betWeen centres; Class 33, one 
upright drilling machine, 21 in.; Class 34, one friction driven 
shaper, 20 in.; Class 35, one power hacksaw; Class 36, one 
combined wet and dry grinding and buffing machine, all for 
delivery at the Naval Magazine, Fort Mifflin, Penn. Schedule 
5159, Class 41, three 5-kw. motor generators, 500-cycle, 
qnenees gap radio sets; Class 42, five 2-kw., for delivery at 

rooklyn, N. Y., Navy Yard. Schedule 5160, Class 43. on 
electric welding apparatus for U. S. S. “Vestal,” to be deliv- 
ered at the Boston Navy Yard. Schedule 5161, Class 44, one 
steam driven air compressor and four No. 00 steel air re- 
ceivers; Class 45, one 150-ton marine-type high-speed steam- 
hydraulic forging press of 198 tons maximum capacity; Class 
46, one hydraulic pipe-bending press; Class 47, one single- 
acting triplex hydraulic pump; Class 48, one cupola furnace, 
2% to 3% tons capacity, and one 1% to 2 tons capacity: 
Class 49, six oil-burning tilting crucible furnaces, with posi- 
tive pressure blower and equipment; Class 560, one motor- 
driven rotary foundry blower; Class 51, two portable core 
ovens; Class 52, one motor-driven buffing lathe: Class 53, one 
motor-driven, two-wheel emery bench grinder; Class 54, one 
cornice brake and folder and one tinsmith’s large encased 
turning machine; Class 55. four hand-operated bench punches, 
shears and rod cutters; Class 56, five hand-operated thread- 
ing devices and three hand pipe-cutting devices: Class 57, 
12 portable air-driven pneumatic piston 


50x70-ft. 


con- 
North 


t drills: Class 58, six 
pneumatic chipping hammers: Class 59, four small pneumatic 
scaling hammers; Class 60. five air-cooled electric portable 


hand and brest drills; Class 61, one pyroscope and one 
scleroscope testing set: Class 62, two portable oil burners, 
compressed-air type; all for U. S. S. “Vestal,” delivery at 


Boston Navy Yard. Schedule 5162, Class 71, four steel plate 
ventilating fans, capacity 2500 cu.ft. each of air per minute, 
for U. S. S&S. “Louisiana,” delivery at Norfolk Navy Yard 


Until 10 a.m. Mar. 5, Schedule 5163, Class 21, four fuel 
umps, for delivery at Puget Sound Navy Yard. Schedule 
146, Class 11, five railway flat cars, 30-ton, for delivery at 
Pearl Harbor, H. T. 


SOUTHERN STATES 


T. H. Davis, Keyser, W. Va., 
the erection of a garage 25x95 ft. 
steel construction, with a concrete 


The Coca-Cola Bottling Co., Greenville, S. C., 
a garage costing about $4000. 


The Dixie Culvert & Metal Co., Atlanta, Ga., has leas«d a 
building at New Orleans, La., which it will remodel and equip 
as a factory and distributing plant. 


has awarded a contract for 
It will be of corrugated- 
floor 


plans to erect 


The Covington Mfg. Co. has been orgenized at Headlanc, 
Ala., with $10,000 capital stock, and will establish a plant to 
manufacture agricultural implements. 


E. Cc. Atkins & Co., Indianapolis, Ind... manufacturers of 
saws, plan the erection of a five-story building at Memphis 
Tenn., to be used as a factory, office and warehouse. J. W 
Gladding is mgr. of the Memphis branch. 


Lewis & Drye, Bradfordsville. Ky., have leased a huilding 
at Lebanon, Ky., and will establish a garage and au‘omobile 
repair shop. Some equipment will be required. 


The Louisville Axe & Tool Co., Louisville, Ky., plans to 
install additional equipment, increasing the capacity of its 
plant about 60 per cent. 


The Southern Textile Co., Paducah, Ky., manufacturer of 
textile machinery, has increased its capitalization and is 
reported to be planning the enlargement of its plant. 

The Nashville, Chattanooga & St. Louis Ry., with general 
offices in Nashville, Tenn., has announced plans for a large 
machine shop at Paducah, Ky. Purchase of the equipment 
has been begun. 
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MIDDLE WEST 


A large aéroplane factory will be erected at Akron, Ohio. 
W. R. Lodge,, mgr. Silver Lake Park, is interested. 

. Canton Engineering & Electric Co., Canton, Ohio, will 
iuaahe foundry, 62x145 ft It will be 34 ft. in height. J. E. 
Miller, Canton, is secy. 

The Wright Wrench Co., Canton, Ohio, will erect an addi- 
tion, 50x100 ft. 

A company has been organized to erect a jobbing foun- 
dry at Winston Place, Cincinnati, Ohio. The structure will 
be of concrete, 60x200 ft. J. B. Schumacher is interested. 

The Bohlman-Wilson Foundry Co., Cincinnati, Ohio, has 
started work on the reconstruction of a part of its plant 
recently damaged by fire. : 

The Cleveland Clutch Co., 224 High St., Cleveland, will 
move its shops to Ravenna, Ohio. It has under construction 
a new two-story factory on South Prospect St., which is near- 
ing completion. 

The Chandler Motor Car Co. has concluded negotiations for 
a factory site at Cleveland, Ohio, and will erect a plant for 
the manufacture of a six-cylinder motor car. F. C. Chandler 
is pres., W. S. Mead is secy. and J. R. Hall will be supt., all 
of Detroit, Mich. 

H. W. Hess, 29 North Front St., Columbus, Ohio, will erect 
a garage, one story, 60x62 ft. Cost, $9000. 

The Defiance Welding Co., Defiance, Ohio, will establish a 
plant to manufacture steel poles and metal specialties. The 
company was recently organized at Defiance. 

A. L. Garford, Elyria, Ohio, is head of the newly incorpor- 
ated Garford wagineeriag ee = — erect a Jo a 

do, Ohio, for producing aluminum by a new ocess. 
Welter ¥ owe, thament Sanger and E. C. Froelich, Toledo, 
Ohio, are interested. 

Owen Bros., Lima, Ohio, will erect a garage, 
and a factory. 

Harris Bros., Mt. 
rage, 44x135 ft. 

The Pattin Bros. Co., 
equipment. 

A. H. Bannon, Portsmouth, Ohio, will erect a two-story 
garage, 88x96 ft. Bids will be asked soon. Cost, $12,000. 

The Elecric Auto Lite Co., Toledo, Ohio, is erecting an ad- 
dition to its plant at 133-135 Michigan Ave., which will pro- 
The company makes a new 


a repair shop 
Vernon, Ohio, will erect a two-story ga- 


Marietta, Ohio, will add new foundry 


vide 40,000 sq.ft. of floor space. 

combined lighting and starting system for motor cars. 
The Huntington Machine Co., a consolidation of the in- 

terests of C. F. Heims and H. E. Oskamp, both of Cincinnati, 


Ohio, will move to Huntington, Ind. Capital, $125,000. 

The Mutual Garage Co., Indianapolis, Ind., will occupy a 
garage to be erected for Frank Wooling, 414 Saks Bldg., In- 
dianapolis. It will be of brick, one story, 60x240 ft. 

The Pilot Motor Car Co., Richmond, Ind., has commenced 
work on the construction of a 120-ft. addition to its present 
factory. It will be two storie shigh. Noted Feb. 13. 

John B. Campbell, South Bend, Ind., has awarded the con- 
tract for the erection of a garage. Work has commenced. 

The Edward G. Budd Mfg. Co., Philadelphia, Penn., manu- 
facturer of steel automobile bodies, has taken over the p'srt 
of the Grabowsky Power Wagon Co., at Dunn Rd. and Mt. 
Elliott Ave., Detroit, Mich. 

The Mayer Carbureter Co. is contemplating the erection of 
a factory at Detroit, Mich. 

Fire, Feb. 6, destroyed the stove works of Cribben & Sex- 
ton, 660 North Sacramento Ave., Chicago, Ill. Loss, $100,000. 

Burkard & Turner, Gilman, IIL, are building a brick ga- 
rage, 50x120 ft.. at Gilman. 

F. H. Just, Libertyville, II1., 
story, 25x100 ft. Y 

Fire, Feb. 7, destroyed the wheelhouse, grinding house and 
steel room of the Avery Mfg. Co., Peoria, Ill. Loss, $225,000. 

The Besley Mfg. Co., Beloit, Wis., will erect additions to 
its plant. The company manufactures taps, tools and disk 
grinders. 

The Davies Threshing Machine Co., Oshkosh, Wis., will 
erect an addition to cost $20,000. It will be one story, 60x126 
ft., of mill construction. 

W. O'Connor, 121 14th St., Milwaukee, Wis., 
garage to cost $30,000. It will be two stories, 
124x150 ft., of brick, concrete and steel. 

The Milwaukee Steel Foundry Co., Milwaukee, Wis., will 
increase its capacity. The company has increased its capital 
from $10,000 to $150,000. 

The Dutcher works of the 
Mitchell St., Milwaukee, Wis., 
Loss, $17,500. 


will erect a brick garage, one 


will erect a 
fireproof, 


Prime Steel Co., at the 


foot of 
was damaged by fire, 3 


Feb. 2 


WEST OF THE MISSISSIPPI 


W. P. Fitzpatrick, Nevada, Iowa, has purchased a site and 
will erect a garage, 60x140 ft. 

The Washington Iron Works Co., Sherman, Tex., will en- 
large its foundry plant. 

W. D. Jackson, Waxahachie, Tex., will establish a garage 
and install a machine shop at Waxahachie. 

Plans have been prepared and the contracts awarded for 
the construction of a factory for the Tulsa Boiler & Sheet 
Metal Works, Tulsa, Okla. C. B. Fahrquarson is mer. 


WESTERN STATES 


The Empire Zinc Co., Tucson, Ariz., will erect a plant 
for the separation and concentration of its zine and copper 
ores. 

The Griffin Wheel Works, South Tacoma, Wash., will build 
an addition to its foundry. 

Will Crawford and Harvey Lockwood, Arcata, Calif., plan 
to erect a commercial garage and machine shop at Arcata. 
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Clifford Coggins, El Centro, Calif., is planning the erec- 
tion of a commercial garage and machine shop on East Main 
St., El Centro. 

The Greenwood Advertisin 
erect a plant on North Main 
facture of electric signs. : 

F. O. Engstrum, president of the F. O. Engstrum Co., 
Fifth and Seaton Sts., Los Angeles, Calif., plans to erect a 
commercial garage and machine shop on Orange St., Los 
Angeles. The building will be 50x227 ft., and the estimated 
cost is $30,000. 


The Hotpoint Electric Heating Co., Ontario, Calif., manu- 
facturer of household electrical oppranees, is planning to 
increase the capacity of its plant and has taken out a permit 
for an addition to its machine shop. 


Plans have been prepared for the construction of a garage 
and machine shop at Broderick and Grove Sts., San Francisco, 
Calif., for Henry Ohlandt, Jr. The estimated cost is $30,000. 
Fabre & Bearwald, Western Metropolis Bldg., are the archs. 


CANADA 


The Brunnelle Boiler Co., Worcester, Mass., has been reor- 
Epnises, and will remove its plant from Worcester to Three 
ivers, Que. Arthur Heroux, Yamachiche, Que., is treas. 
The Train Electric Steel Co., Ltd., Belleville, Ont., has had 
plans prepared for the erection of a plant to manufacture 
steel, directly from ore, by an electric process discovered by 
J. W. Evans, Belleville. 


The Owen Sound Rolling Mills Co. is planning to erect 
new steel mills at Owen Sound, Ont., for the manufacture 
od iron and steel pipe and tubing, pipe fittings and structural 
ron, 


_ The Preston Car & Coach Co., Preston, Ont., will build 
four additional erecting shops, each 60x200 ft., and a two- 
story mill. These improvements will double the capacity of 
the plant. 

The British Columbia Electric Ry. Co., Victoria, B. C., 
plans to erect new car barns at Victoria. Cost, $50,000. 

Fire, Feb. 8, damaged the foundry of Holt, McLean & Co., 
St. John, N. B. Loss, $1900. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


William Esterbrook plans to build a sawmill at Waldo- 
brook, Maine. 


The plant of the Squam Lake Lumber Co., at Ashland, N. 
H., was destroyed by fire, Feb. 3. Loss. $30,000. 


The Pacific Mills Co. gpiane to build an addition at its 
print works at Dover, N. H. 


The Brampton Woolen Co., Newport, N. H., has taken over 
the plant of the Concord Mfg. Co. at Penacook, N. H., and will 
manufacture its specialties. 

George W. Gracie, Fall River, Mass., is interested in a 
company which plans to build a brewery in that city. 

La Croix & Anderson are receiving bids for the equipment 
of a cold-storage plant to be built on South Ave., Bridgeport, 
Conn. The building will be three stories, of brick, 39x47 ft., 
with an ell 12x18 ft. A. S. Melay is arch. 


The Semon Ice Cream Co. has awarded a contract for the 
construction of a factory and office building at New Haven, 
Conn. The building will be one and two stories, 55x92 ft., of 
brick, and is estimated to cost $25,000. Noted Jan. 9. 


MIDDLE ATLANTIC STATES 


The F. M. Hosler Ice Cream Co., Albany, N. Y., is receiving 
bids for the construction of a two-story and basement fac- 
tory, 40x70 ft., estimated to cost $40,000. F. M. Hosler is pres. 


The Modern American Laundry Co. has been incorporated 
with a capital stock of $35,000, and will build and equip a 
laundry at Buffalo, N. Y. J. S. Kohn is pres. 

The Fiber Factory Co., recently incorporated as an auxil- 
liary to the Buffalo Corrugated Container Co., will occu y a 
portion of that company’s plant at Imson St. and the Leh gh 
Talley R.R., Buffalo, N. Y., and install new machinery. The 
directors of the company are H. M. and W. A. Sickler and 
Cc. G. Moore. 

Plans are in preparation for an addition to be built-by the 
Endicott-Johnson Co., Endicott, N. to its tannery. The 
building will be 95x700 ft., one and four stories. The one- 
story portion will be 300 ft. in length and the four-story 400 
ft. in length. 


P. E. Strom, Jamestown, N. Y., has plans under consider- 
ation for the location of a factory at Saratoga Springs, N. Y.. 
for the manufacture of bedroom furniture. 

P. Malin has awarded a contract for the construction of 
an embroidery factory at Linderhurst, N. Y. 


Charles Sandberg & Bro., Freehold, N. J.. manufacturers of 
underwear, has awarded the contract for a new one-story 
factory of steel and brick, 50x150 ft., on Bowne Ave. 


The Consumers’ Ice Co., Hoboken, N. J., will make im- 
provements and additions to its plant at 13th and Monroe Sts. 


The Hygiene & Lake Ice Co., Morristown, N. J., plans to in- 
a the capacity of its ice-manufacturing plant on Abbett 
ve. 
The Hollyford Ice & Cold Storage Co., Mount Holly, N. J., 
has been organized by local business men, and will erect a 
25-ton ice-manufacturing plant. 


The Sherwin-Williams Co., Newark, N. J., manufacturer 
of paints and varnishes, has taken out a permit to make 
alterations and improvements to its plant at Brown St., to 
cost about $4000. 


Cawley, Clark & Co., Newark, N. J., manufacturers of 
paints and dry colors, will build two new one-story additions 
to their plant on Vanderpool St. The structrres will be of 
brick, 30x70 ft., and 30x140 ft., respectively. 

Borgenicht & Kormeick, manufacturers of garments, New 
Fork * Ye contemplate establishing a factor, at Perth 

mboy, N. J. 


Co., Los Angeles, Calif., will 
t., Los Angeles, for the manu- 
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The Bridgeton Condensed Milk Co. has awarded a contract 
for the construction of a 30-ton ice plant at Salem, J. 

The Herman Aukmann Handkerchief Co., South Amboy, 
N. J., plans to increase the capacity of its plant by the in- 
stallation of new machinery. 

The clay-working room of the Hudson Porcelain Works, 
Trenton, N. J., was recently destroyed by an explosion, fol- 
lowed by fire. 

The Cumberland Shirt Mfg. Co. is rebuilding its plant at 
Ashland, Penn., recently destroyed by fire. Noted Feb. 13 

The Cedar Cliff Silk Co. plans to construct a three-story 
brick addition, 60x300 ft., at its plant in Chambersburg, Penn. 

The Pennsylvania China Co., Ford City, Penn., will make 
additions and extensions to its local pottery pliant. A new 
department will be installed for the manufacture of porce- 
lain insulators for electrical work. The —~grrg 4 will also 
make improvements and additions to its plant at Kittanning, 
Penn. The total expenditure is estimated at $30,009. 


The Freedom Flour Mills, at Freedom, Penn., were recently 
destroyed by fire. Loss, about $20,000. 

The Hanover Heel & Innersole Co. has awarded a contract 
for the construction of a four-story addition, 33x100 ft., to its 
plant at Hanover, Penn. 

The Newark Hair Felt Co., Newark, N. J., is erecting a 
new plant at Lansdale, Penn., and will commence operations 
at that place about the middle of March. 

The American Porcelain Co., New Brighton, Penn., manu- 
facturer of porcelain specialties, has voted an increase of 
$25,000 in its capital, to provide for additions and improve- 
ments. 

The woodworking plant of the Orwigsburg Box Mfg. Co., 
and the shoe-manufacturing plant of F. J. Seulick & Co., 
both at Orwigsburg, Penn., were destroyed by fire reeently 
with a total loss estimated at $100,000. ‘ 

The Hart Planing Co. has taken out a permit to build a 
factory, of brick, on Hill Ave., near Rosedale St., Pittsburgh, 
Penn. Estimated cost, $4000. 

The J. G._Leinbach Co., manufacturer of woolen goods, 
at Reading, Penn., is building an addition and completels 
reéquipping its plant. The concern plans to renew and en- 
large its steam plant and motor power during the summer 

The City Baking Co. has had plans prepared for a new 
bakery, to occupy the block bounded by Patterson Ave., 
Carey, Winchester and Woodyear Sts., Baltimore, Md. The 
building will be of brick and steel, 139x254 ft.. and will have 
a daily capacity of 65,000 loaves of bread. John Freund, Jr., 


is arch. 
SOUTHERN STATES 
The Caswell Cotton Mills, Kinston, N. C., is erecting an 


addition to its plant, and will install 5528 new spindles. The 
total cost of building and machinery will be about $50,000. 

The Patterson Mills Co., Roanoke Rapids, N. C., has in- 
creased its capital stock from $500,000 to $1,000,000, and will 
increase its equipment by 2880 spindles and 96 looms. 

The Florence Preserving Co. has been organized at Flor- 
ence, 8S. C., and will at once begin the construction of a 
canning and preserving plant, having a daily capacity of a 
carload of fruits and vegetables. Thomas H. Harllee, Jr.. M 
S. Haynesworth, A. B. Hamer and others are the committee 
in charge of the arrangements. 

The Alexandria Lumber Co. will establish a lumber mill 
at Alexandria, La., which will have a capacity of 125,000 ft 
every ten hours. It will replace the plant which was recently 
destroyed by fire. 

Wm. Fish and H. Malchom, Birmingham, Ala., plan the 
establishment of a bakery at Chattanooga, Tenn., with a daily 
capacity of 14,000 loaves of bread. 

The Englewood Mfg. Co., Englewood, Tenn., has been in- 
corporated with $50,000 capital stock. and will erect a plant 
for the manufacture of knit goods. R. H. Hicks, J. M. Wilson 
and L. A. Copenhaver are among the incorporators. 

The Anglo-American Mill Co., Owensboro, Ky., will erect 
an addition 100x60 ft., and will purchase some new machinery 
for its Midget flour mills. 

The Lucas Land Co., Paducah, Ky., has purchased the 
plant of the Mergenthaler-Horton Basket Co., and will manu- 
facture veneer and boxes. Its former factory has been de- 
stroyed by fire. 


MIDDLE WEST 


The Davies-Bach Mfe. Co., 
three-story factory, 600x400 ft. 
hard rubber tires. 

The Weidemann Co., West Ninth St. and Mandrake Ave., 
Cleveland, Ohio, is erecting a coffee-roasting plant and a 
cold-storage plant. They will be completed Mar. 1, and Apr 
1, respectively. 

Bids will be received by Charles W. Stage, dir. pub. safety, 
city of Cleveland, Ohio, until noon, Mar. 3, for the erection of 
the two-story laundry, at the city hospital group. 

Fire destroyed the grain elevator and flour 
J. H. Vocke & Sons, at Napoleon, Ohio, causing a 
$50,000. ; 

The Straube Piano Co., Hammond, Ind., will erect an addi- 
tion, three stories, 50x100 ft. Bids are being received. 


will erect a 
manufactures 


Alliance, Ohio, 
The company 


mill of 
loss of 


The Van Camp Packing Co., Indianapolis, Ind., plans to 
erect a canning plant at Columbus, Ind. 
J. P. Martin, Laporte, Ind., will erect a bakery. It will 


be two stories and basement, 53x75 ft. 


A shirt factory will be erected at Seymour, Ind.. by the 
Reliance Mfg. Co. The Commercial Club is interested. 

Albert Kahn and E. Wilby, archs., Trussed Concrete Bldg., 
Detroit have awarded the general contract for the three- 
story and basement factory for the Industrial Works, Bay 
City, Mich., W. L. Clements, gen. mgr. Cost, $400,000. 

Barrett & Scully, cigar manufacturers, Tonia, Mich. will 
érect a cigar factory to cost $10,000. It will be 2% stories, 
40x80 ft., of brick. 
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to be erected by the Mount Clemens Pottery 
Co., Mount Clemens, Mich., will cost $50,000. Noted Jan. 23 

The Zeeland Ornamental Works, Zeeland, Mich., recently 
destroyed by fire, will erect a new plant. The company man- 
ufactures wooden trimmings for caskets. 

James B. Day & Co., 20 East Illinois St., Chicago, Ill. will 
erect a varnish factory, 25x100 ft. It will be five stories high. 

James Straka & Co., Joliet, Il, have awarded the con- 
tract for the erection of a steam dye plant. 

The Joseph Lay Co., Mattoon, IIL, will erect an addition te 
its broom factory, 80x150 ft. 

Fire, Feb. 8, damaged the plant of the Federal Plate Glass 


The factory 


Co., Ottawa, Ill. Loss, $150,000. 
The Spring Valley Sanitary Milk Co., Burlington, Wis., 
will erect a bottling plant to cost $15,000 
WEST OF THE MISSISSIPPI 
Fire, Feb. 6, destroyed the Fowler & Pay Cement Works, 


Loss, $50,000. 

The Norman Clay Tile Co. has started the erection of a 
plant at Nevada, Mo., for the manufacture of hollow tile 

J. W. Wiley, Dallas, Tex., is promoting the establishment 
of a plant at Dallas, for the manufacture of twine. 

Fire, Feb. 6, damaged the mattress factory of the Myers- 
Spalti Mfg. Co., Runnels St. and International & Great North- 


Austin, Minn. 


ern R.R. Co. tracks, Houston, Tex. 
Fire, Feb. 5, destroyed the broom factory of the Keene 
Academy, Keene, Tex. Loss, $20,000 


has awarded 


The American Overall Co., San Antonio, Tex., 
factory 


the contract for the construction of a new two-story 
The estimated cost is $14,000 

The Yoakum Ice Co... Yoakum, 
factory and cold-storage plant at 
cost is $50,000. 


building an ice 
The estimated 


Tex., is 
Yoakum. 
WESTERN STATES 

William Bronson, Blaine, Wash., will soon begin the erec- 
tion of a shingle-mill plant at Blaine, with a daily capacity of 
130,000 shingles. . 

Chester Snow, Littell, Wash., will build a 
Chehalis, Wash., with a daily capacity of about 

S. C. Nichols, of Lynden, Wash., will install a shingle 
at South Bend, Wash 

The Vance Lumber Co., 
dry kiln and dynamo room 

Winkleman & Donahoe, Port Townsend, Wash., have pur- 
chased a site near the head of Discovery Bay, and will erect 
a large shingle mill. 

J. N. Nutter, Sedro-Wooley, 


sawmill at 
50.000 ft 


mill 


Malone, Wash., plans to build a 


Wash., will build a new sash 


and door factory at Sedro-Wooley, to cost approximately 
$25,000 

The American Wood Pipe Co., Tacoma, Wash., has taken 
out permits to erect a plant at 32d and Cedar Sts., Tacoma 
The buildings will consist of a mill, an engine and boiler 
room, a dry kiln and an office building 

The Portland Woolen Mills, St. Johns, Ore. is having 


plans prepared for the construction of a new mill, 80x200 ft 
at its plant. The estimated cost is $15,000. L. T. Thompson, 
Portland, Ore., is the Arch. 

The Independent Oil Producers’ Agency, Avila, Calif., has 
appropriated $10,000 for the purpose of erecting a test refinery 
at Avila. If this proves a success a larger refinery will bs 
built. 

The Holton Power Co. will construct an ice plant at Braw- 
ley, Calif.. to cost approximately $125,000 Ww ’ Holt, Red- 
lands, Calif., is pres. 

The Gegory Canning Co., Colton, Calif., will rebuild its 
fruit-canning plant, which was recently destroyed by fire. 

The packing plant of the Sparr Fruit Co., Fillmore, Calif 
was destroyed by fire Feb. 3, causing a loss of about $25,000 


The Panama Rubber Co., with offices in the Los Angeles 
Investment Bldg., Los Angeles, Calif., has been organized 
with a capital of $1,000,000, for the purpose of erecting a 


plant for the manufacture of automobile tires. W. D. Newerf 

is interested. 
The San 

Diego, Calif., 


Vitrified Brick & 
construct a plant at 


Clay Products Co., San 
Nattonal City, Calif 


Diego 
will 


to cost about $50,000 Eugene Inge, Spreckels Bldge., San 
Diego, is mgr 
The Long & Cooper Planing Co., Riverbank, Calif. will 


erect a lumber planing Riverbank. J. E. 


interested. 
Raymond Torrey, of San Dimas, Calif., and J. W. Craneso, 
of Riverbank, Calif., are interested in a project to erect a 
plant near Riverbank, for the manufacture of irrigation tile 
The Savage Tire Co., San Diego, Calif.. has taken out a 
permit to erect an addition to its factory at Sicard and Main 
Sts., San Diego. It will be constructed of iron and steel 


M. E. Diebold & Sons are erecting a plant at 68 Julian Ave. 
San Francisco, Calif., for the manufacture of mirrors and 
plate glass. 

‘ The Berry Growers’ Association and the Apple Growers’ 
Union, Sebastopol, Calif., are planning to build a cold-storage 
plant at Sebastopol. 

Joseph E. Goodman, Stockton, Calif., has organized a com- 
pany with a capital of $100,000 for the purpose of erecting a 
plant at Stockton, for the manufacture of an inner lining for 
auto tires which will make them puncture-proof 

The Armsby Preserving Co.. Yuba City. Calif.. plans to 
make improvements to its plant, to cost approximately $5000. 


CANADA 


The Dominion Canners, Ltd., have secured a site at Chat- 
ham, Ont., and will begin the construction of a $65.000 can- 
ning factory as soon as possible. 

The British Canadian Canners, Ltd.. Hamilton. Ont.. have 
purchased a site of four acres at Blenheim, Ont., and will 
erect a plant in the spring, at an estimated cost of $400.00. 


plant at Long is 








Fire, Feb. 6, destroyed the piano factory of Baldwin Robin- 
son Co., Ltd., St. Thomas, Ont. Loss, $100,000. 
Fire, Feb. 8, destroyed mill and elevator of Radcliffe Mill- 
ing & Elevator Co., Redcliffe, Alta. Loss, $90,000. 
Fire, Feb. 8, damaged the carriage factory of A. G. Edge- 
comb, City Road, St. John, N. B. Loss, $350 
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NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

“Charles Forschner & Sons, Inc., New Britain, Conn.; 
seales. Capital, $25,000. Incorporators: Charles F. Smith, F. 
A. Searle, A. G. Kimball, M. A. Parsons, New Britain. 

The White Adding Machine Co., New Haven, Conn.; aadd- 
in machines. Capital, $1,000,000. Incorporators: Max 


Adler, Rollin Ss. Woodruff, Roger P. Tyler, Edward S. Swift, 
Charies Wales. 

Falkenbach Mtg. < Co., Ine., Boro. The Bronx, New York; 
gas and electric-li hting fixtures. Capital, $300,000. In- 
corporators: E. Falkenbach, A. P. Traber, A. Traber, New 
York City. 

Cordeaux Etter Mfg. Corporation, 
machinery and devices. Capital, 0 
Theodore H. Klein, John Winne, Walter Shulman, 40 West 
127th St., New York. 

Brown Car Corporation, Manhattan, N. Y. ; motors, engines, 
machines. Capital, $30,000. Incorporators: W. P. Fargo, H. W. 
“Larney, E. E. Beyer, New York City. 

Dann-Gorman Co., Inec., Boro. Manhattan, 


Boro. Brooklyn, N. Y.; 
$10,000. Incorporators: 


N. Y.; automo- 


biles. Capital, $10,000. Incorporators: Thomas F. Dann, John 
l.. Gorman, John B. Gauger, 142 West 49th St., New York City. 

Eagle Gas & Electric Fixture Co., Inc., Boro. Manhattan, 
N. Y.; capital, $10,000. Incorporators: Emanuel Chanin, Wil- 


liam Chepakoff, Adolph Marshow, 1538 Minford Place, New 
York City. 

Empire State Steel Products, Inc, 
supplies for railway cars. Capital, 


Boro. Manhattan, N. Y.; 
$25,000. Incorporators: 


Frank Adgate, Frederick C. Dunham, Robert G. Jeffery, Hack- 
ensack, N. J. 

I National Electric Bulletin Corporation, of Manhattan, N. Y.; 
bulletin machines. Capital, $100,000. Incorporators: John G. 
Miller, James W. Johnson, Arthur Knowlton, 253 Broadway, 
New York. 

Selling Service Corporation, Boro. Manhattan, N. Y.; adver- 
tising machines. Capital, $50,000. Incorporators: Charles M. 
Russell, Walter L. Post, Theodore F. Conrad, 548 Riverside 
Drive, New York, N. Y. 

The First American Passenger Sailing Airship Co., Boro. 
Manhattan, N. Y.; airships. Capital, $20,000. Incorporators: 
Frank Weninger, 122 Schenectady Ave., Brooklyn; George A. 
Faller, 74 Schenectady Ave.; T. Mundus, 495 Bainbridge St., 
Brooklyn. 

G. W. Bradley Axe & Tool Co., Inc., Boro. Manhattan, N. Y.; 
iron, lumber, steel. Capital, $300,000. Incorporators: ‘Carson 
Breevort, D. Vail Applegate, Maximillan, T. Christopher, East 
Orange, N. 

The Jurge nsen Adding Machine Co., Inc., Boro. Manhattan, 
N. Y.; adding machines. ‘apital, $200,000. Incorporators: 
August P. Jurgensen, William A. Cain, Robert T. fyne, 41 
Shiloh St., Pittsburgh, Penn. 

Alling & Miles, Inc., Rochester, N. Y.; motor cars and vehi- 
cles. Capital, $20,000. Incorporators: Edmund M. Alling, 
Alice Alling, Milton B. Miles, Rochester. 

Edison Storage Battery Co., West Orange, N. J.; electrical 
apparatus. Capital, $10,000. Incorporators: Harry F. Miller, 
William H. Meadowcraft, William G. Boe. 


ital, $1,200,000. 
ald Smith and 


Canal Dover, Ohio. 


The Dover Steel Co., 
Meyer, Archi 


Incorporators: W. M. Parkin, H. 
E. M. 8S. Young. 
The Fulton Pit 
steel and iron products. ‘ 
J. Nichle, E. E. Shilling, G. 


Ohio; mine cars, 
Incorporators: E. 
A. H. McCadden, 


Car Co., Canal Fulton, 
Capital, $100,000. 
A. Vanderhif, 


George Fellmeth. 

The Cuyahoga Spring Co., Cleveland, Ohio; springs and 
metal specialties. Capital, $20,000. Incorporators: Emma 
Van Um, John Van Um, John A. Hoffman, Harry Plasing, 
William G. Black. 

The Standard Schock Absorber Co., Cleveland, Ohio: 
shock absorbers for vehicles, and automobile accessories. 
Capital, $100,000. Incorporators: C. D. Sword, William Leary, 


A. McGill. 
Elyria, 


G. D. Sword, Naomi Leary, G. 
The Carford Engineering Co., Ohio: 


aluminum. 


manufacturins 
Cavital, 


and treatment of metals. particularly 
$100.000. Incorporators: Sigmund Sanger, Walter F. Brown, 
Ci B. Froehlich, George P. Hahn, Fred H. Kirtley. 

The Toledo Drill & Tool Co., Toledo, Ohio; tools and ma- 
chinery. Capital, $45,000. Incorporators: Colin W. Camp- 
beil, Robert L. Ellery, Frank L. Mulholland, Charles Hartner, 


Robert W. Phillips. 


Klimax Mfg. Co., Chicago, Tll.; machinery and metal spe- 
eialties. Capital, $35,000. Incorporators: Charles S. Ganz- 
horn, John L. Walker, Robert T. Scott. 

The Ruch Hardware Co., Chicago, Tll.: hardware. Capital, 
$5000. Ineorporators: Roscoe L. Roberts, Jesse E. Roberts, 
K. M. Magee. 

Seek Automatic Regulator Co., Chicago, TIl.; engines. Cap- 


Seek, John Youngerman, 


ital, $15,000. Incorporators: J. S. 
W. A. Jennings. 

Sundbury Co., Chicago, Tll.; forgings and forging machin- 
erv. Capital, $30.000. Incorporators: Jacob A. Gustave, Vic- 


toria Sundbureg, Frederick Peake. 
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Dallas, Tex. Capital, $25,000. In- 
corporators: W. J. Wyatt, C. R. Moore, and H. . Caruth. 

The Sharp-Hughes Tool Co., Houston, Tex.; manufacture 
the rotary drilling bit. Capital, $300,000. Incorporators: J. 8. 
Cullinan, Will C. Hogg, Felix T. Hughes, Ernest W. Town- 
send, Howard R. Hughes. 

Universal Electric Heater Co., Los Angeles, Calif.; electric 
heaters. Capit’, $25,000. Incorporators: Cc. O. Haskell, J. 
Adams, H. J. Wilson. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 


The Waterman Worsted Co., Putnam,’ Conn.; worsted, cot- 
ton and other varieties of yarn. Capital, $100,000. Incor- 
porators: C. Frederick and Percy C. Waterman, G. sperere 
Gilpatrick, Putnam; George H. Pfeffer, Ridgewood, = 

Grant R. Pitbladdo, Inc., Boro. Brooklyn, N. ; monu- 
ments. Capital, $15, 000. Incorporators: Grant R. ‘Bitvladdo, 
3201 Hamilton Ave.; Margarette S. Pitbladdo, 601 Ocean Ave.; 
Walter S. Welden, 435 75th St., all of Booklyn. 

Healy Shoe Co., Inc., of Brooklyn, N. Y.; shoes. 
$100,000. Incorporators: Frank Healy, Joseph M. 
Samuel B. Tooker, 265 Jay St., Brooklyn. 

Manufacturers’ to gee Exchange, Inc., Clarkstown, N. Y.; 

Ww Rashall, E. 


Wyatt Metal Works, 


Capital, 
Delaney, 


ianos. Capital, $25,000 Incorporators: 
raus, New York City; J. McCormick, Brooklyn, N. Y. 
Greenblat Asbestos Mfg. Co., Inc., Boro. Manhattan, 3G. aes 
asbestos products. Capital, $50,000. Incorporators: Louis 
Greenblat, Pincus H. reenblat, William E. Greenblatt, 205 
West 118th St., New York. 


Princely Mills, Inc., Boro. Manhattan, N. Y.; gin and clean 


cotton. Capital, $50,000. Incorporators: Aaron A. Feinberg, 
350 Broadway, Charles Weiss, 301 West 107th St., Bernhard 
S. Bernhard, 1200 Madison Ave., New York 

Sun Mfg. Co., Inc., Boro. Manhattana, N. Y.; preparations 


Capital, $25,000. Incorporators: 


for the treatment of wood. 
McGovern, New York. 


Cc. Ortner, H. A. Briner, N. 


The Yale Feature Film Co., Inc., Boro. Manhattan, N. Y.; 
pictures and films. Capital, $50,000. Incorporators: Charles 
~ ayy ai tate nace: Cox, Frederick W. Smith, 1547 Broadway, 
New York. 


Marion Cold Storage Co., Inc., Marion, N. Y.; refrigerating 
and ice-making. Capital, $30,000. Incorporators: Claude H. 
Jagger, Austin T. Jagger, Charles H. Scutt, Marion. 


Middleport Cold me thx Co., Inec., Middleport, N. Y.; re- 
Se eat pe Capital, $40 Incorporators: Carl H. Breed, 
ley R. Watson, George R. Sheldon, Middleport, N. Y. 


The L. F. Wanner Co., Millbrook, N. Y.; Knit goods. Cap- 
ital, $20,000. Incorporators: L. F., T. P. and A. Wanner, Jr., 
New York City. 





BUSINESS ITEMS 











The Dwight Slate Machine Co., Hartford, Conn., has soid 
the name and the right to manufacture all the Dwight slate 
marking machines, together with patterns, drawings, jigs, fix- 
tures, etce., to Noble & Westbrook Mfg. Co., Hartford, Conn. 
Noble & Westbrook Mfg. Co., Hartford, Conn., have been do- 
ing all the steel letter cutting and engraving for these ma- 
chines for the past seven years, so the yare thoroughly fa- 
miliar with the trade and the requirements of the machines. 


At a recent meeting of the stockholders of the Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio, the stockholders author- 
ized an increase in the capital stock from $160,000 to $260,- 
000. The new stock issue is first preferred 6 per cent. cumu- 
lative. The working capital of this company, including sur- 
plus and undivided profits will now be $350,000. The new 
stock issue is practically all subscribed. Many new improve- 
ments and plant extensions have been arranged for. A new 
erecting shop, 80x150 ft., will be built at once. An electric 
traveling crane with a 40- ft. span and a 25-ton hoist, is in- 
cluded in the equipment.’ Plans and specifications for the 
new erecting shop will be ready to be submitted for bids 
within two or three weeks. 





FORTHCOMING MEETINGS 





Vasunneeenseeenertonniey 





National Machine Tool Builders’ Association. Boting. meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. eneral 
manager, James H. Herron, Cleveland, Ohio. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., Hotel Belvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 


The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City H. E. Collins, secretary, 29 West 
Thirty-ninth St., lew’ York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St.. New oYrk City. 
Boston Branch National Metal Trades Association. Monthly 
mosting on first Wednesday of each month. Young’s Hotel. 
. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 
Providence Association of Mechanical Engineer.s Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. 


New England Foundrymen’s Aseociation. Regular meet- 
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ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 
Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. 2g’ 4 Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, enecoting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of eacn month. Manufacturers’ Club, Philadelphia, 
pees. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St.. New’ York City. 


WANTS 


Wanted, three cents 


oat werd. eget tasegtion 


oe oo “ “ 


Positions 
Positions Open, five . 
Miscella ten 
I ted words allowed. 
Count four words for keyed address. 

advertisements payable in advance. 
Copy should reach us not later than Friday 10 A.M., for ensuing 
week's issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. 
No information given by us regarding any advertiser's address. 
Original letters of dation or other papers of value should 
not be inclosed to unknown correspondents. 
No advertising accepted from any agency, association or individual 
charging a fee for qatreten.” or a commission on wages of suc- 
cessful applicants positions. 
Advertisers are requested to acknowledge the replies received 
through this department. 








POSITIONS OPEN 


Canada 


FOUNDRY FOREMAN, experienced for 
ings; must have experience with molding machines. 
stating salary and references. P. 440, Am. Machinist. 


Connecticut 


MECHANICAL DRAFTSMAN AND DESIGNER, first class, 
on heavy mill work with large experience and good tech- 
nical education; on applying give full details. Address Far- 
rel Foundry & Machine Co., Ansonia, Conn. 

YOUNG WORKING SUPERINTENDENT WANTED—We 
are looking for a young man, competent tool maker, to work 
in and superintend the making of sheet metal and other parts 
of high grade electric and auto specialties; job getters, roll- 
ing stones and near successful men not wanted; we are a 
small concern with a growing business and want an honest 
hustler to grow with us, and become a partner in our busi- 
ness. Address with full particulars, “L. A. W.,” P. 474, 
Am. Machinist. ° 


machinery cast- 
Address, 


fliinois 


A MAN FOR JIG AND TOOL MAINTENANCE in small ma- 
and salary expected. 


chine shop wanted; state experience 
P. 504, Am. Machinist. 
ENGINEER—An established engineering and contracting 


corporation with main offices in Pittsburgh, Penn., offers a 
solid good future to a bright young engineer; applicant must 
have experience in concrete and structural steel, and be cap- 
able of working independently; salary and interest in busi- 
ness guaranteed; $1000 cash investment required and highest 
references; location branch office, Chicago. Address “Engi- 
neer,” P. 492, Am. Machinist. 

ARCHITECT—An established engineering and contracting 
corporation with main offices in Pittsburgh, Penn.. offers a 
solid good future to a smart young architect; applicant must 
be capable of taking full charge of inside and outside work 
and manage the architectural department independently; sal- 
ary and interest in business guaranteed; $1000 investment 
required and highest references; location branch office, Chi- 
cago. Address “Architect,” P. 493, Am. Machinist. 


Massachusetts 
EXPERIENCED HOBBER on button dies and electrical in- 


sulation; state experience and pay expected. P. 413, Am 
Machinist. 

ASSISTANT TO MASTER MECHANIC, young man, tech- 
nical graduate preferred, having some practical machine 
shop experience. P. 371, Am. Machinist. 

MECHANICAL DRAFTSMAN, first class. familiar with 
making Patent Office drawings; steady work for the right 


man and good pay. In applying, state experience and salary 


expected. P. 490, Am. Machinist. 
IN THE REPAIR SHOP of a large industrial concern. 
a young man of mechanical ability and experience to 


look after the planning of repair orders: state full particulars, 
experience, age and salary expected. P. 477, Am. Mach. 


MACHINISTS, four first class, who are acquainted with 
light, fine work; we have steady positions for competent men: 
state where last employed and wages exvected. Answers 
will be considered confidential. P. 433, Am. Machinist. 


Michigan 


FOREMAN, to take charge of our press department, one 
with experience in drawing, stamping and forming of sheet 
metals, such as brass, copper and steel: in replying give refer- 
canes and, sxpertones. The Ireland & Matthews Mfg. Co., De- 
roit, 2 cn. 
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; New England States 
DRAFTSMAN—Young man, with some experience in tex- 
tile finishin machinery preferred; permanent position. 
P. 478, Am. Machinist. 
New Jersey 


EXPERIENCED MACHINISTS wanted, five or six: those 
familiar with rock drill or engine work preferred. McKier- 
nan-Terry Drill Co., Dover, N. J. 

New York 
DRAFTSMEN—First clas® men on ornamental iron and 


bronze work. Reply, giving full information to Tiffany 
Studios, Corona, L. L. 

MACHINISTS AND TOOL 
Address, stating experience, wages expected, etc. 
Arms Co., Utica, N. Y. 

MACHINISTS wanted for newly equipped machine shop of 
established concern; give age, experience and wages expected. 
P. 432, Am. Machinist. 

MAN thoroughly experienced in manufacturing steel boxes 
and trims for panelboards; state experience and wages ex- 
pected. P. 487, Am. Machinist. 

DRAFTSMAN with experience in 
pumps; state age, salary expected, references; 
sition to right man. P. 471, Am. Machinist. 

PATTERN FOREMAN—Experienced in making patterns 
for grey iron castings, weighing from 1 to 65000 lb.; only first 
class men need apply. P. 482, Am. Machinist. 

MILLING MACHINE OPERATORS on fixture work and 
dies; highest wages, steady employment to first class men. 
Apply Room 200 E, 30 Church St., New York City. 

A DRAFTSMAN familiar with Corliss engine practice; one 
capable of taking charge of design and turning out uptodate 
work; location, New York City; none but first class men need 
apply. P. 472, Am. Machinist. 

TOOL MAKERS who have had experience on jig and fix- 
ture work for the production of small interchangeable parts; 
good wages and steady employment; state experience, age 
and wages expected. P. 466, Am. Machinist. 

HAND SCREW MACHINE FOREMAN, first class; job also 
includes two Brown & Sharpe.and one Gridley automatic ma- 
chines; man must be resourceful and first class handler of 
help; good pay to right party. P. 479, Am. Machinist. 

SALES MANAGER, first class, on special and automatic 
labor saving machinery; splendid opportunity for young man, 
willing to work up with rapidly growing business; state age, 
experience, references and salary expected. P. 470, Am. 
Machinist. 

FOREMAN of automatic and hand screw machine depart- 


MAKERS wanted, first class. 
Savage 


designing centrifugal 
permanent po- 


ment; must be familiar with Gridley, Acme and Brown & 
Sharpe machines: also good executive and resourceful; best 
wages to right party. Apply Room 200 E, 30 Church St., New 


York City. 

MECHANICAL ENGINEERING INSTRUCTOR; graduate of 
from three to five years’ experience preferred; especially in- 
teresting work with codédperative engineering students; ex- 
cellent chance for advancement. Mechanics Institute, Roch- 
ester, N. Y. 

MACHINE-TOOL PAINTER, first-class, with practical ex- 
perience on machine tools, in Western New York; man 
must be capable of taking responsibility and getting proper 


results; give full particulars of experience and wages ex- 
pected. P. 469, Am. Machinist. 
WE WANT TO CONNECT with a mechanic, well experi- 


enced in insulating wire machinery, with ability to carry on 
experiments, and assist the superintendent; moderate salary 
to start; excellent prospects; full particulars and salary ex- 
pected in first letter. Reply “Wire,” P. 473, Am. Machinist. 
TOOL HARDENER—A man who knows the theory of the 
heat treatment of steel and is also himself an experienced 
operator on the furnaces; we have an uptodate hardening 
room with the best of appliances and require a high grade 
man to operate this department; permanent position to the 
right man. Applicants are requested to state fully their 
qualifications and nature of the work at which they are now 
employed. King Sewing Machine Co., Buffalo, N. Y 


Ohlie 
DRAFTSMAN AND DESIGNER, thoroughly competent, ex- 


perienced in the design of heavy machinery; state in first 
communication experience and salary expected. e 41. 
Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 


planer, drill press, screw machine, boring and milling machine 
brass polishers, 


operators, wood and metal pattern makers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 


the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 
AUTOMATIC SCREW MACHINE OPERATORS, hand screw 
machine operators, and electrical instrument makers Avoply 
at the Employment Department, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Penn. 


OPERATORS—The Monotype Schoo! is maintained to train 
voung men to meet the constant demand for operators of our 
type casting and composing machine: these operators do so 
well that we receive more applications for places than can 
be filled: these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry exverience Full particulars will be fur- 
nished to inquirers who furnish the same_information about 
themselves. and mention this paper Lanston Monotype 
Machine Co.. Philadelphia. : 

INSTRUCTOR. practical machinist. as instructor in ma- 
chine shop laboratorv in large collerwe: must have had 
good experience in following lines and be enthusiastic advo- 
cate of same. viz.: motion and time study workine exactly 


to instruction cards: stendard tools ground on grinding ma- 


chine; 
under 30 years: 


modern tool room methods: Barth’s slide rules; are 
must have served apprenticeship, use good 
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character of high standard; service to 
salary, $1200. Address with complete 
P. 442, Am. Machinist. 


Rhode Isiand 

TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
sitions at good wage rates. 
uptodate tool room, equipped with new machine tools and 
facilities: finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 
Apply Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory lo- 
cated short distance from Providence and Boston. 


Wisconsin 

DRAFTSMEN—Experienced men for steam engine, gas en- 
gine, compressor and condenser work. Address Allis-Chalmers 
Co., Engine Dept., Milwaukee, Wis. 

PLANER HANDS, three or four first-class; state experi- 
ence, with whom, age, compensation expected and other full 
particulars. P. 446, Am. Machinist. 

SALESMEN, to sell best machinists’ tool case made, as a 
side line; see reading pages of last issue. Peck-Hamre Manu- 
facturing Co., Berlin, Wis. 

FOREMAN PATTERN MAKER—A thoroughly first-class 
man to take charge of the pattern department of concern 
which employs about 15 men in the pattern department; build- 
ing and equipment are absolutely the best; man must thor- 
oughly understand the making of patterns from the stand- 
point of foundry practice, as well as economical production; 
only a man who is looking for a permanent position need 
apply; in response, state past experience, with whom, age, and 
compensation expected. P. 445, Am. Machinist. 


POSITIONS WANTED 


Connecticut 


SUPERINTENDENT OR GENERAL FOREMAN, practical 
mechanic and draftsman, technical education, inventive and 
resourceful; can design and build special machinery and tools 
for increased production. P. W. 453, Am. Machinist. 

ENGINEERING GRADUATE, with ten years as tool maker 
and draftsman. expert designer of tools and machinery, 
wishes shop executive position requiring a hustler; oppor- 
tunity rather than salary; Eastern States. P. W. 484, Am. 
Machinist. 

WORKS MANAGER; technical graduate, fifteen years 
manufacturing experience; has successfully carried entire 
managerial responsibility; executive ability; thoroughly able 
to develop factory organization in most modern methods of 
control of production; familiar with high grade interchange- 
able and precision work in quantity; highest credentials. P. W. 
415, Am. Machinist. 


English, habits and 
begin next summer; 


record and references. 


Illinois 

SUPERINTENDENT—Factory manager wishes to connect 

with large successful firm; no job too big; can stop the leaks. 
P. W. 417, Am. Machinist. 

CHIEF TOOL DESIGNER desires executive position; ten 
years’ shop and drawing room experience designing tools, fix- 
tures, dies, ete., for increasing production; theoretical and 
yractical training; Pacific coast preferred. P. W. 480, Am. 
fachinist. 

PURCHASING AGENT, now holding good position 
large corporation in New York City, wishes to return 


with 
West; 


young, married, ten years’ experience as buyer and system- 
atizer, solicits correspondence with growing concern, Chi- 
cago or vicinity preferred, but will go anywhere in West. 
P. W. 488, Am. Machinist. 


Massachusetts 
TOOL ENGINEER, 20 years’ experience, desires position 
as superintendent with firm making staple line; experienced 
in machine design, tool design, use of high speed tools, and 


heat treatment of steel; at present with automobile manu- 
facturer. P. W. 408, Am. Machinist. 
Michigan 

MECHANICAL ENGINEER, age 36, member A. S. M. E., 


12 years’ experience on centrifugal and pumping machinery, 
desires to correspond with users or builders of such equip- 
ment. P. W. 489, Am. Machinist. 

MECHANICAL ENGINEER, 20 years’ sho 
perience, expert designer of tools, special and automatic ma- 
echinery, have designed tools for watches, clocks, tobacco 
machinery, automobiles, bolts and nuts; possess good inven- 
tive ability: have had charge of tool department. of large 
firms; at present efficiency engineer; references A No. 1. 
P. W. 505, Am. Machinist. 


New Jersey 


and office ex- 


SUPERINTENDENT OR DESIGNER, of broad experience 
in construction or engineering, desires responsible position; 


competent to take full charge. P. W. 503, Am. Machinist. 


DESIGNER with 12 years of mechanical and electrical ex- 
perience, desires position with firm manufacturing electric 
motors or electrically driven tools; have inventive ability and 
common sense ideas. P. W. 502, Am. Machinist. 


_ MANAGER OR SUPERINTENDENT, now employed, de- 
sires new connections; good record with three leading con- 
cerns in their line, covering the past sixteen years, in all re- 
sponsible capacities, including factory manager: the product 
of these firms is such as to require the most highly developed 


methods of interchangeable production: good mechanic. de- 
signer, systematizer and executive. P. W. 494, Am. Mach. 
New York 
DRAFTSMAN AND TRACER, etc.; 1% years’ experience. 


P. W. 463, Am. Machinist. 

ASSISTANT DESIGNER desires position on medium weight 
machinery. P. W. 496, Am. Machinist. 

SUPERINTENDENT of large concern, good clean record, 
desires change. P. W. 366, Am. Machinist. 


We have a large modern and . 
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SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist. 

DESIGNER—Mechanical, tool and jig, 13 years’ experi- 
ence; good executive and practical, desires change. P. W. 
497, Am. Machinist. 

MACHINIST (26), all around, nine years’ experience, will- 
ing to break in as a ae ae or learn tool and die making; 
moderate wages. . W. 476, Am. Machinist. 


DESIGNER of automatic machinery, inventive and execu- 
tive ability, technical graduate, eight years’ shop and office 
experience, desires change. P. W. 467, Am. Machinist. 

FOREMAN, 18 years’ experience, capable of designing and 
improving equipment for increased gg gears, elec- 
trical and general machinery. P. W. 458, Am. Machinist. 

MECHANICAL DRAFTSMAN, 28, able designer, experience 
in automatic machine pulling: years of practical experience, 
able to take charge of shop. . W. 501, Am. Machinist. 

TOOL DESIGNER. expert, good executive, modern prac- 
tical shop man, on interchangeable parts; wide awake and 
progressive; New York City or vicinity. P. W. 485, Am. Mach: 

FOREMAN—25 years with pesoess company as foreman 
of tool makers and looking after entire manufacturing of 
machine tools, would like to make a change. P. W. 464, Am. 
Machinist. 

FOREMAN PATTERN MAKER will make change April 1; 
had 20 years’ experience, familiar with molding machines and 
modern foundry practice, prefer the East. P. W. 499, Am. 
Machinist. 

DESIGNER—High speed wrapping machinery, special ma- 
chinery; fourteen years’ practical experience in pattern shop 
and drafting office; A-1 references; American. P. W. 495, Am. 
Machinist. 

DRAFTSMAN, experience in machine shop, tool room, 
drawing room, design of tools for interchangeable manu- 
facturing and checking; New York City vicinity preferable. 
P. W. 500, Am. Machinist. 

SUPERINTENDENT open for engagement; good executive; 
first class mechanic with long experience in the electrical 
instrument and metal goods line; best of references; not con- 
fined to this state as to location. P. W. 475, Am. Machinist. 


AUTOMATIC SCREW MACHINIST—National Acme, Brown 
& Sharpe, Cleveland, Pratt & Whitney; 15 years’ experience: 
4 years’ machinist apprenticeship; can design the right kind 
of tools for the most difficult operations; good judgment and 
a broad experience, gained in some of best factories in the 
East and West; age 35. P. W. 483, Am. Machinist. 


Ohio 


FOREMAN OR SUPERINTENDENT, all around machinist, 
tool maker and draftsman, expert on pumping machinery and 
steam engineering, technical and Sesinees education. P. W. 
481, Am. Machinist. 


Pennsylvania 


TECHNICAL MAN, high grade, desires change where ad- 
vancement is obtainable; 4 years’ drafting experience; refer- 
ence. P. W. 498, Am. Machinist. 

MANAGER capable of taking charge of sales department 
and advertising, or shop; technical degrees of mechanical and. 
electrical engineer (University of Pennsylvania); followed by 
nine years’ practical mechanical and office experience; four 
years with present progressive firm; now directing sales; con- 
tract expires in August, but can arrange to be released. 
P. W. 452, Am. Machinist. 

MECHANICAL ENGINEER, with twenty years’ experience 
in large companies, who is resourceful in design and methods 
for reducing costs and increasing production, desires execu- 
tive position with company where energy, perseverance and 
knowledge of uptodate methods combined with executive 
ability is required. Has filled present position as chief me- 
chanical engineer of a large company for over four years, ana 
ee eee offering larger opporttnities. P. W. 491, Am. 

achinist. 


Tennessee 


SUPERINTENDENT, A-1 production man and organizer; 
18 years’ shop and drafting experience; technical graduate; 
first year’s record in one shop, 52% production increase; gaso- 
line engines, machine tools, ete. P. W. 441, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, ete. Taylor-Shantz Co., 
Rochester, N. Y. 
Patents secured. 
Washington, D. C. 
Machines designed, drawings made. C. 
Frankford Ave., Philadelphia, Penn. 
Light and medium machinery or parts on contract. Send 
B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 
Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a'so machinery to build. Sipp Machine Co., 
Paterson, N. J. : 
For Sale—Unbound copies, “American Machinist,” first 
class condition; September 20, 1894, to January 1, 1913; make 
offer. Address M. 486, Am. Machinist. 


Manufacturing proposition wanted; we wish to obtain a 
good, live article to manufacture; are equipped to build 
medium or heavy machinery. Inquiries solicited. The James 
Saunders Co., Dayton, Ohio. 

For Sale—at a bargain—modern machinery manufacturing 
plant; fine condition; two railroad connections; suitable for 
manufacturing tools, pouve. compressors, engines, etc. Part 
of purchase price can be carried on mortgage or owner would 
consider retaining part interest in satisfactory business. John 
. Holton, Room 710 Commonwealth Building, Philadelphia, 

enn. 


Cc. L. Parker, patent attorney, 990 G St., 


W. Pitman, 3519 
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Special Machine for Winding Coils 


EpDITORIAL CORRESPONDENCE 


SYNOPSIS—The demand for flat coils in the modern 
electric generator has resulted in the building of special 
semiautomatic machines for winding these coils from 
the flat copper strip. 

% 

The use of the electric generator in connection with 
the modern high-speed turbine, has called for many spe- 
cial features in its design, and it frequently happens 
that some of these details call for a great many interest- 
ing mechanical operations in their construction, involv- 
ing the use of very special machinery. Such machines, 
not being of the standard type, have to be designed es- 
pecially for the purpose, and very often, when the de- 
sign of the generators has been changed, the special ma- 
chine is as a result put out of commission. 


C. These studs are a friction fit in the carriages and their 
tops are hexagonal, so that they can be turned with a 
wrench. On the lower part of each stud is a radial 
flange which extends for about 90 deg. around the body 
of the stud, and is circumferentially slotted to accommo- 
date the copper strip edgewise. 

The end of the boring bar D acts as a pivot for the 
long arm F£. The other end of Z rests and slides upon 
the flat steel track 7. A rope F is made fast to this 
end of #. It passes over pulleys and has a weight G 
attached to its end. The object of this arrangement is, 
of course, to keep the arm £ in contact with the studs C 
as the fixture and table turn. The stock in the shape of 
a flat wire is mounted on a reel to the extreme right. 
The reel itself is not shown but the edge of the stock 
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Fic. 1. Bortna Mrit Riecep Up ror WINDING 


Owing to the impossibility of anticipating these needs 
and the consequent impossibility of building such spe- 
cial machines in advance, many temporary rigs must 
be improvised almost on the spur of the moment. 


WINDING ON A 14-FT. Bortna MILL 


When the demand first arose for a machine to 
duce these smooth rotor coils, a 14-ft. boring mill in one 
of the shops was rigged up to handle the winding. It 
is in daily use on this work at this writing. It is some- 
what slower than the special machine to be described 
later, but will handle some sizes of flat copper stock for 
which the special machine is not suited. 

Two views of the boring mil! are shown in Figs. 1 and 
2. In the general view, Fig. 1, A are two machined 
ways which are set parallel to each other and an equal 
distance from the center of the table. The setting of 
these is a simple job and when once set they are held in 
place by the clamps shown. Mounted on each of these 
ways are two carriages B which carry the vertical studs 


pro- 


as it is fed is shown at /. At J it passes between two 
pieces of hard wood which act as a tension. 

The bar £ is built up of two thicknesses pinned to- 
gether, with a thin runway between them to guide the 
stock. The height of this runway is the same as the.slot 
in the flanges on the studs C. One of these studs is 
shown in Fig. 3. At the bottom it is secured, as pre- 
viously stated, frictionally in the carriage. At K is 
shown the slot in the radial flange L. 

Referring to Fig. 4, which shows the action diagram- 
matically, the stock / is led past the tension J, into the 
slot in F and through the slot in one of the studs. With 
the end of the arm £ in the position £,, the strip would 
pass around the slot in the stud C (on the rectangle 
shown in thin line ) and be made fast to the fixture, say 
at X,. The boring mill is now started and the fixture 
and table turn in the direction of the arrow. 

The strip is entered in the slot in the stud C, and the 
rectangle in its rotation swings the arm £ to the po- 
7, where the stock turns the corner. When the 
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arm lies along the short side from C, to C,, the end of 
the arm F occupies the position #,. The winding pro- 
ceeds in this manner till C, reaches the position Y. The 
stud ( is then turned around as shown at C,, Fig. 3. 
The end of the strip is then unclamped from X and 
lifted clear of the stud, which is again turned to its 
normal position with the slotted flange in winding posi- 


tion. It is, therefore, necessary after the first 34 turn of 


the fixture to stop the machine at each corner, or four 
times for each revolution to lift the strip out of the slot 














Fic. 2. ANorHer View oF THE Bortna MILL 

in the stud next to come into operating position. As 
these coils decrease in size across their narrow dimension, 
as shown in Fig. 5, and as this deefease is regular, the 
fixture is provided with automatie’ meats for attaining 
this result. 


AUTOMATIC GEAR FOR Onrarnic Di QREASE, IN. SIZE 
The gear for this purpose is “¢ cleddly shown an Figs. 4 
and 2. 
purpose of ex plapation, the barr K is.stationary and pro- 
vided with pins-Avhich: project mwardly foward the table. 
They. erlgage ‘the “starwhee!. 7 which is‘ mounted on, a 
bracket on the: table! and drives the shaft M -through 


E> on 


| 
| 
| 











great assistance. 
Referring to Fig. 2, which ik cleare? for thie: 
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by the pins in K and brings the two carriages B on 
each slide 4 closer together, reducing the distance be- 
tween their studs C, and consequently the coil which is 
wound on them. 

While the operation of this machine is perfectly sat- 
isfactory, it is somewhat slow and requires an operator 
and two helpers to run it. The operator watches the 
tension on the stock, handles the controller, and su- 
pervises the two helpers who attend to the turning of 
the studs, and other work. 


MACHINE FOR SmMootH Rotor Corts 


After the rig on the boring mill had proved its value 
it was decided to build a special machine to handle the 


work. One of these special machines is shown in the 
illustrations and is for making what are known as 


smooth rotor coils. Before entering into a description of 
the machine, it would perhaps be as well to go briefly 
into the requirements. 

The coils, while made to the same radius, vary greatly 
in width, from a very small angle to slightly under 90 
deg., and from two or three feet up to about ten feet in 
length; the size of copper varying from 0.025 to 0.250 
in. in thickness, and from 0.375 to 11% in. in width; the 
total height of coil when finished being about 3 to 314 in. 

This great range the size of these coils naturally 
called for a machine of great flexibility, and one that 
could be readily changed from one size to another by 
means of ordinary help. At first thought this would 
seem to call for a very complicated machine, but a little 
study of the illustrations will show its simplicity. In 
order to understand the movements of the machine a 
glance at one of the coils, shown in Fig. 6, will be of 
The number of mechanical movements 
on each turn or layer of the coil is here seen to be eight, 
and beginning with No. 1 may be described as follows: 

“No. 1 gives the straight side, and is made by the travel 
of the head along:the rail; No, 2 is the edgewise quarter 
bend, made by rotation of the spindle through an angle 
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FIG.5 THE COIL 
DIAGRAMMATIC 
change gearing (to suit each form of coil) and spiral 
gears. 

Mounted on M are two spiral gears N which engage 
spiral gears mounted on the ends of the screws O. These 
screws are right hand at one end and left hand at the 
other and engage with right-hand and left-hand nuts in 
the carriages B which carry the studs C. At each com- 


plete revolution of the table the starwheel Z is turned 
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FI6,4 
THE OPERATION 
of 90 deg.; No. 3 bends the copper to fit the radius of 
the body of the rotor, and is made by rotating the form 
through the are required; No. 4 is a 90-deg. edgewise 
bend made in a manner similar to No. 2. Nos. 5, 6, 7 
and 8 are similar to Nos. 1, 2, 3 and 4, and are made in 
the same manner. 
The machine shown in Figs. 7 to 10 has a substantial 
crossrail 15 ft. long, supported on two standards mount- 
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ed on the bedplate, making a very rigid self-contained 
machine. All of the movements are accomplished by hy- 
draulic pressure, and in all of the different operations 
this pressure is maintained almost to the time when the 
operation is to be repeated; thus preventing any draw- 
ing back of the work, due to the tension on the copper. 


MACHINE DETAILS 


In moving the head A along the crossrail the long 
horizontal cylinder B on the back of the rail is used, ob- 
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Fie. 6. Tue Corn 


taining the necessary increased travel of the head by 
means of a suitable arrangement of two-to-one sheaves 
and wire cable. The head moves along the rail until it 
comes to the positive stops (, Fig. 8 (which are secured 
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on the end of the horizontal shaft F, is employed. This 
shaft carries the coil forms G, these forms being adjust- 
able along the shaft, while for the different widths the 
corner pieces // are adjustable. 

In ‘making the four adjustable quarter bends or 
turns at the corners of the coils, we have a very inter- 
esting mechanical movement whereby the reciprocating 
movement of the movable hydraulic cylinder U, that 
supplies the power for the turni:fg of the spindle, is con 
verted into a rotary movement in the same direction at 
all times. Fig. 9 illustrates in detail how this is accom- 
plished. The method is as follows: 

The cast-iron spindle, is hollow, of considerable 
length, and held in the long bearing J on the front 
face of the sliding carriage J, Fig. 8. It is made an easy 
working fit to permit of free turning and sliding. Upon 
the upper end is placed the sleeve A, Fig. 9, sliding on 
a key in the spindle, and with the lower bevel gear L 
firmly keyed to it. This gear has a steel ratchet plate 
secured as shown, Next comes the cast-iron sleeve MV 
that has on one side the lug N for carrying the two 
ratchet pawls O, which engage with the two ratchet 
plates r 
each. 

The sleeve M rotates freely on the sleeve A, and in 
turn is keyed to and supports the upper bevel gear ¥Y, 
fastened to the long central hub. This hub is made of 
considerable length to prevent any cramping and to ob- 


These ratchet plates have only two notches 




















Fies. 7 anp 8. Semravutomatic Cor WINDER 


to the lower face of the rail) and is held in this position 
by the hydraulic pressure. 

To bend the coil to the proper radius the hydraulic 
cylinder D, Fig. 7, connected to the lever arm £, Fig. 8, 


tain an easy turning movement. This hub also supports 
the ball-bearing shown, on top of which the brackets for 
holding the reels of copper, R Fig. 8, are placed. On 
the sleeve M, Fig. 9, opposite the lug for the ratchet 
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pawls, is a spur-gear segment S that engages with the 
rack 7’ on the side of the hydraulic cylinder U. In this 
operation the piston is stationary, while the cylinder 
travels. Water is admitted through hollow piston rods. 
The cylinder is prevented from turning by suitable 
guides. 

In moving to the left, the cylinder and rack turn the 
sleeve M in the direction shown in the engraving and by 
means of the lower pawl turn the lower bevel gear, with 
it the sleeve K and also the main spindle, in the same 
direction as the sleeve M, that is, to the right. While 
these parts are moving in this direction, the bevel gear 
L (by means of the two fixed bevel pinions carried on 
the brackets shown by dotted lines in Fig. 9) is rotating 
the bevel gear Q in the opposite direction, bringing the 
upper ratchet plate into position for the return stroke of 
the cylinder. 

In making this return stroke, the upper ratchet pawl, 
coming into play, forces the upper bevel gear Y to turn 
to the left in a direction opposite to that obtained by the 
first movement of the cylinder, and, by means of the 
bevel pinions, rotates the bevel gear L, the sleeve K and 
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Fie. 9. Detar, or HEAD 


the spindle in the same direction as at first. This may 
seem complicated, but a little thought will show that the 
second motion of the spindle is in the same direction as 
the first. The two notches in the ratchet plates are cut 
directly opposite each other, while the cylinder and rack 
travel are slightly adjustable to permit of the exact 
movement of the various parts at all times. 


THE VALVES 


The valves V, Figs. 7 and 8, which are six in number, 
are double, connected to both inlet and exhaust mani- 
folds, and have both valve seats in the same casting. 
They are all operated by means of cams keyed to one 
common shaft that is operated by means of a small mo- 
tor W through a friction clutch. Keyed to this shaft is 
a small! eight-toothed ratchet wheel that serves as a stop 
for the valves at the proper time. The motor runs 
continuously, no motion taking place until the operator 
has released the ratchet by means of a solenoid and small 
switch. The switch is operated by means of light cords 
that are carried to places convenient for the operators. 

Where the copper to be wound is comparatively nar- 
row, it is the custom to mount several coils R at one 
time on the standards that are carried on the top of the 
sleeve surrounding the spindle. One strip is then led 
from the reel down through the hollow spindle and under 
the roll XY, Fig. 10, on the lower end of this spindle, 
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passing through two hardened-steel plates that lie at a 
slight angle to the face of the coil, the lower plate 
tapering off at a point where the copper enters the slot. 
This roll and steel plates are carried on a separate cast- 
ing, working in guides which permit of a slight ad- 
justment at right angles to the line of the copper strip. 
The dovetail slides of this part may be readily seen. It 
is also made adjustable to suit the varying width of the 
copper. The depth of the slot is made the same as the 
copper. 

The travel of the spindle and the side travel of the 
form are so adjusted that the roll and pressure plates 
move very close to the sides of the form as shown, thus 
holding the copper up in position. Any slight tendency 


of the copper to bulge out of line is taken care of by 
the square stops Y near the corners. The distance pieces 
or bars Z are made of cold-rolled steel cut to the proper 
lengths, and are supported at the centers by the screws 
shown, thus preventing any bending due to the weight of 
the spindle and the copper. 
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Fie. 10. THe ForMER 


As the coils to be made vary greatly in length and 
width, it was found that a semiautomatic machine gave 
the best results, as the machine coming to a standstill at 
each stop enables the operator to move from end to 
end of the coil and inspect the work at each quarter 
turn and, if necessary, make any corrections required, 
while a slight pull on the cord releases the solenoid and 
starts the machine again. 

As the machine is operated entirely by means of hy- 
draulic pressure, comes to a dead stop at the end of 
each step, and is held in this position until released by 
the operator, the result is a machine very smooth and 
positive in all of its movements and producing coils that 
when removed from the machine are ready to be placed 
in the generators. The machine shown has been in suc- 


cessful operation for a considerable period, and was de- 


signed and built at the Schenectady plant of the Gen- 
eral Electric Co., where copper-coil winding is an import- 
ant part of the work. 

% 


The coal report for 1911, recently issued by the U. S. 
Geological Survey, contains interesting light on the improve- 
ment in coal-mining methods. The number of machines used 
in mining coal in 1911 was 13,819, an increase of 565 over 
1910. The leading coal-producing State, Pennsylvania, is 
also first in the total tonnage mined by the use of machines 
and in the total number of machines in use; but in the pro- 
portion of machine-mined coal to the total output Ohio far 
outranks all other States. 
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Methods Used in Making Pneumatic Tools 


By Frep H. CoLvin 


SYNOPSIS—Good examples of engine-lathe work with 
multiple tools, and special, but easily handled, tool 
blocks. Milling fixtures that hold difficult pieces easily. 
Turning crankpins on a vertical miller by an ingenious 
method that prevents springing. Making an automatic 
gear cutter swing the cutter out of the way when cutting 
shrouded teeth. 
3 

The Cleveland plant of the Chicago Pneumatic Tool 
Co., makers of various types of pneumatic tools, has de- 
veloped a large number of extremely interesting methods 
in order, in many cases tc facilitate production without 
the use of special machines. 


time required for the tools to traverse the piece is di- 
vided by two or three, according to the number of tools 
at work. 

The tools are mounted on the small independent 
blocks B, and each tool can be readily adjusted both as 
to its relation to the lathe centers and to its position on 
the tool block proper. Once set, these little tools do a 
surprising amount of work between grindings, making 
the total cost of the work very low and reducing the tool 
cost to a minimum. 

The turning is done by the front tools, while the tools 
on the back of the block can be set either for finishing or 
for cutting shoulders at the proper distance, as the work 





Fie. 1. Muttrete Toots In ENGINE-LATHE 
WorxK 


These may be divided into three general sections, such 
as lathe, miller and drilling-machine work, together 
with a few miscellaneous operations which are _per- 
formed on other types of machines. 

Engine-lathe work has received considerable attention 
and is being used in many places where turret or auto- 
matic machinery is often employed. This does not mean 
that none of the latter machines is in use, but that it has 
been found advisable to limit such machines to other 
classes of work. The engine lathe shines particularly on 
work which is ground after hardening and which re- 
quires centers for this purpose. It sometimes happens 
that the time saved in grinding by having the outside of 
the work true with the center, amounts to more than 
might be imagined. 

A case of this kind is shown in Fig. 1, in which a hol- 
low pin A is first drilled in a fixture, and then comes to 
the lathe to be mounted on a mandrel for turning. Tool 
blocks carrying a number of small high-speed cutting 
tools, replace the usual tool post, and, as in this case, the 


Fie. 2. Turnrna CoNNECTING-ROD BEARINGS IN THE 
SAME Way 


demands. A finished piece, ready to be hardened and 
then ground, is shown at A, the time required for turn- 
ing being surprisingly short. It is well to note the ease 
with which the small tool holders may be positioned on 
the large tool block, and also the simple and effective 
method of clamping each tool in position. Each of the 
tool blocks is so arranged as to hold two tools if neces- 
sary, one on each side of the capscrew. 


A DovusLe FIxtvure ror BEARINGS 


Fig. 2 shows the application of the same principle to 
the turning of brass or white metal lining for connecting- 
rod bearings. Two pairs of these are mounted in tan- 
dem on a specially constructed mandrel, so arranged as 
to hold the pieces very firmly with the least loss of time 
in clamping. 

There are three sets of clamps, the end set bearing on 
the fixed collars for their outer support, while the center 
clamps bear at ends on the work itself. It will be noted 
that each clamp is controlled by a hollow hex-head cap- 
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screw, which removes all dangerous projections and 
makes an extremely neat looking arrangement. 

This also shows the construction of the small tool 
blocks, the clamping of the tools, and the arrangement 
of the whole tool-carrying block even better than Fig. 1. 
In this case there is only one tool in the front block, 
this for turning to diameter, the two tools at the back 
being the side facing tools, which control the distance be 
tween flanges on the ends of the bearing lining. 

An entirely different sort of a job is shown in Fig. 3, 
where a split chuck and a two-position turret in the tail- 
stock take the place of a hand screw machine. Two of 
the small cast-iron pistons are shown in front of the tool 
block, it being necessary to face and counterbore these 
very accurately. The end of the split chuck positions the 
piece so far as thickness is concerned, and the carriage 
can either be locked in position on these by the wrench 
shown at the back, or located by the stop A, at the end of 
the carriage, as may be preferred. 


tt 
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Usine a Spirit Cuuck Aanp A Taristock Two- 
TOOL TURRET 


The 
B and 


two-position turret swings around the central stud 
is located against the angular latch C, which cen- 
ters it. Throwing the small handle down the 
latch and allows the other tool to be swung po- 
sition by the handle shown under D. These tools sim- 


raises 


into 


ply counterbore to the proper depth, this depth being de- 
termined by the bearing of the outside ring against the 
face of the work itself. 


An L-sHAPED Too. Post 


A lathe job of a different character is shown in Fig. 4, 
this crankshaft 
truck engine. A special turret tool post is used for this 


being a two-throw for an automobile 


work, tools being carried in almost any desired position. 
The tools shown at work are for facing down the side of 
the crankpin and so determining its length. 

it will be that this whole turret tool fits 


noted post 


into the T-slot of the regular tool block on the lathe and 
is so designed as to bring, the points of the cutting tools 
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at the proper height. The turret is not really square, as 
is usually found, but is in reality more of an L-shape, 
which seems peculiarly adapted for this class of work and 
would probably be found extremely advantageous in 
many other places. 

The latch for indexing the tool post in its various po- 
sitions is seen in the lower left-hand corner, while the 
substantial locking bolt and nut are clearly shown at the 
top. The upper jaw of the steady-rest has been thrown 
back so as not to hide the faceplate, although it will be 
noticed that there is no dog on the crankshaft, it having 
been placed in position as a matter of accommodation 
for the photographer. 

Back Facine witH DousBLe MILLING CUTTERS 

The making of small pneumatic tools involves many 
delicate parts, and necessitates getting into awkward 
places for various machining operations. Some of these 
are especially noticeable in the milling department, as 





Fic. 4. MULTIPLE-TOOL, L-sHAPED Toot Post UsED oN 

CRANKSHAFTS 
will be seen by some of the following illustrations. 

One type of piston air drill is shown in Fig. 5. As will 
be seen, it is necessary to face the inside of the spindle 
bearing in order to take the thrust nuts. As this comes 
at the extreme lower end of the drill case, or frame, it 
necessitates inserting back facing cutters in a boring bar, 
or of using internal milling cutters; the latter alter- 
native has been chosen in this case. 

As will be seen, a special fixture is made which bolts 
onto the face of the miller and is driven by a center hav- 
ing a cross tang on the end, as shown lying under the 
milling cutters at A 

Suitable gearing the fixture drives the arbor 
carrying this pair of milling cutters, the shape of the fix- 
ture being determined by the opening in the drill frame. 
In the position shown the lower frame is clamped in 
place in the fixture on the miller table, and the cutters 
are about to be inserted in the opening. 

It is an easy matter to locate the cross movement of 
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the miller table onthe knee, and, when in position, to 
move the table so that the milling cutters will face the 
side. of the shoulder at the lower end of the frame. It 
will also be noted that the proper distance between these 
shoulders is maintained by interlocking cutters, which 
can be separated enough to take up any wear which may 
occur. 











Fie. 5. Mruuine InstpeE SHOULDERS 


Fie. 6. 
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MILLER 


TURNING CRANKPINS ON THE 

Perhaps the most interesting milling operation in the 
shop is seen in the ingenious method used in machining 
the crankpins on the small double-throw steel crank- 
shaft used in these piston drills. Crankpin turning is 
not an easy job at best, even where there is a much larger 
amount of metal to resist side strain and spring; but in 
this case it is particularly trying to turn these in the 
lathe in the regular way. 

The method shown in Fig. 6 was devised by the shop 
manager, Mr. Kinman, a number of years ago and has 
worked so satisfactorily ever since that it is surprising 
that it has not been more widely adopted on 
classes of work. 


other 
The shape and nature of the cranks will 
be understood from those shown at A, while at B will 
be seen one of the smaller cranks, which is finished by 
this same process. Suitable holders C and D are pro- 
vided to clamp the crankshaft as firmly as necessary and 
in its right position, and at the same time drive 4 while 
it is being revolved under the end milling cutter shown. 

This is simply an end milling cutter with the corners 
rounded so as to leave the desired fillet at the end of the 
crank bearing. It is also provided with teeth on its pe- 
riphery to mill the cheek’ pieces and give the end bearing 
surfaces for the connecting-rod brasses. 

The long gear F, allows the miller table to be moved 
to any desired position in order to bring the crankpin 
to be finished under the milling cutter. With the whole 
table brought forward, away from the milling cutter, a 
piece of work is inserted in the holding jaws, and the 
operation is ready. 

With the cross feed thrown in so that the table is fed 
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directly toward the cutter, and the crank being revolved 
at the same time through the gearing shown, the work 
begins. As the milling cutter begins to touch the crank- 
pin itself, it begins cutting at the center, and, before the 
milling cutter reaches the mid-position, the crankpin is, 
of course, smaller in the center than at the ends. 
Something of this condition may be seen by a care- 
ful examination of the crankpin under the milling cutter 
in the illustration shown. As the work advances this 
becomes nearer straight, and when the milling cutter 
reaches mid-position the crankpin is as straight as the 
end of the milling cutter itself. It is also ready to be hard- 
ened and ground, having been machined without spring- 
In fact, one young 
vertical machines, 


ing; and in very satisfactory time. 
man operates two of these Becker 
which have been especially equipped for this work. 

Another operation on the crankshaft, this time one 
of the smaller size, is shown in Fig. 7. This is simply 
squaring one end of the shaft. The fixture for holding 
the crankshaft during this operation is interesting. 
Three bearings are provided, two being for the end or 
central bearings of the crankshaft, as shown at A and B. 
The third, C, clamps the crankshaft bearing itself, and 
in this way locates the position of the square with re- 
lation to the crankpin. 

The crankshaft is first located endwise by the small 
jackscrew D at the end, and held in position by the three 
swinging latches which have been provided so as to be 
easily operated. While these are not of the same type 
in each case, they are all very convenient and allow the 
operators to handle the pieces very rapidly. 


MAKING A GEAR CuTTER More AUTOMATIC 


Another interesting operation on the crankshaft is 
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shown in Fig. 8, where a Dwight Slate automatic gear 
cutter has been modified to suit the peculiar conditions 
of the work. In order to secure sufficient strength of 
tooth in the pinion of the smaller crankshaft, it was 
found necessary to make the teeth shrouded, this being 
accomplished by enlarging the diameter of the shaft 
bearing to the outside of the piece, and sinking the teeth 
below this diameter. 

This gave no place for the milling cutter to run out, 
so that the device shown was made for automatically 


























Fie. 8. Currina SHroupED TEETH ON THE AUTOMATIC 
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rolling the small milling cutter out of the way at the end 
of the tooth and maintaining it in this position while the 
work was being indexed and the cutter run back for the 
next cut. 

This is accomplished in an ingenious manner by 
mounting the cutter spindle in an eccentric bushing and 
providing a cam which will partially rotate this bush- 
ing when the end of the cut is reached, thus raising the 
cutter completely out of the tooth and holding it in that 
position until it is ready to make the next cut. 

The whole cutter spindle, together with the support 
for the overarm, is mounted in the eccentric bushing, and 
the arm A is clamped around the front bushing, the 
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lower end of the arm being connected to the adjustable 
rod B, which goes back to the lever C, this lever carry- 
ing a hardened roll which is controlled by the cam D 
This is fastened to the same wormwheel that controlg tne 
feed cam EF, as regularly provided on the machine, 

When the feed cam F has moved the carriage to the 
end of its stroke, a dwell is provided, during which time 
the cam E£ throws back the lever C and swings the whole 
cutter spindle up out of the way. The work then in- 
dexes and the carriage is returned to the starting point 
by the feed cam Z, ready for the next tooth. In this way 
the shrouded teeth are cut almost as readily as when 
the milling cutter could run clear through. 


External and Internal Thread Gages’ 


By L. L. 


SYNOPSIS—Tables and data covering the construction 
of external, internal, solid, adjustable, limit, caliper and 
pitch gages for regular and pipe threads. 

3 

External and internal thread gages are as essential as 
male and female gages which are used for testing bored 
or turned surfaces. In most of our large factories these 
thread gages are made up in three sets; namely, refer- 
cnce, inspection and machine. The reference gages are 
only used when making up new gages and the manufac- 
turing as well as the inspection departments have their 
own sets which are exact duplicates of the original refer- 
ence. This insures interchangeable manufacture of all 
threaded parts and the reference set of gages constitute 
a standard, and they always readily settle disputes be- 
tween the manufacturing and inspection departments. 

Table 1 gives suitable proportions for external thread 
gages from 44 to 14%4 in. Table 2 shows another form or 
method of making them from 11% to 2% in., and for 
sizes from 25g to 6 in. the proportions are given in 
Table 3. As a general rule the external thread gage is 
fitted to the internal. This really makes the internal 
gages the practical working standards. The threads are 
turned and ground to exact size, after which they are 
hardened, then ground and lapped. In making the in- 
ternal gages it is always good practice to leave the bot- 
tom of the thread sharp to give clearance. 

Two methods of designing internal thread gages are 
shown in Tables 4 and 5. The former gives the neces- 
sary dimensions for making them from 14 to 2% in., and 
for all sizes from 25% to 6 in. the latter table can be used. 

Figs. 1, 2, 3 and 4 are lapping blocks which, if made 
of cast iron and split similar to the style of gages shown 
in Tables 1 and 2, give excellent results for tapping in- 
ternal thread gages. The sizes given correspond to the 
table mentioned above. © 

Another form of female thread gage is shown in Fig. 
5. The gage in this case is split at three equal points, 
adjusted by a screw and locked by a nut. The screw, it 
will be noticed, is a combination screw and dowel pin. 

Fig. 6 represents an adjustable male thread gage. It 
consists of a disk split in six equal places, which fits over 
a tapered plug handle. To adjust this gage it is neces- 
sary to grind off the shoulder of the tapered portion an 
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amount sufficient to obtain the correct size. It can then 
be locked by the washer and setscrew. A keyway should 
be placed in the tapered shank to prevent the disk from 
turning when the gage is in use. 

A reference thread gage is shown in Fig. 7. This 
style of gage is used only as a final reference gage. Cal- 
ipers are used in measuring from these gages, and the 
working gages as a general rule are referred to them in 
case of dispute. They are not hardened. 

A style of caliper thread gage is shown in Figs. 8 
and 9. The working points of this gage are hardened 
tool-steel pins, which can be removed and reground or 
new ones made to replace broken or worn points. By 
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making these points adjustable one gage can be made so 
as to take the place of three or four of the ordinary type. 
Their use, however, would necessitate having a set of 
master-gage rods to adjust them to. Fig. 8 is used for 
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work from 3 to 10 in. in diameter, while Fig. 9 takes 
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Liuit GAGEs 


Limit gages for screw threads can be used to advant- 
age in the manufacturing and inspection departments. 
With the ordinary male and female thread gage it is next 
to impossible to judge the limits governing the thread 
which is to pass inspection. The gage shown in Fig. 1? 
is similar to an ordinary limit plug gage. 

The short end acts as the “no go” and the long end 
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the “go.” This style of gage will keep the tapped holes 
within such limits as is desired. Figs. 11 and 12 are 
similar to Figs. 8 and 9, and govern the same 
Their qualifications are similar and they are made up 
the same except with the addition of the extra set of 
points which makes them limit gages. 

Another form of a limit external thread gage is shown 
in Fig. 13. This is a combination of pitch as well as 
pitch-diameter checking gage. The “go” end of the jaw 
differs from the “no go” by the amount equal to the 


sizes. 
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tolerance to be allowed on the pitch diameter of the 
screw. The upper jaw is formed with parallel grooves, 
which conform to the style, size, etc., of thread to be 


gaged. 
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Outside Diam. Length of Per- 
of Pipe or fect Thread Outside 
Size of Large End or Width Length of Diameter 
ipe of Ring of Ring Shoulder of Ring 
A B Cc D 
0.405 0.19 * i 
0.540 0.29 ty 1 
0.675 0.30 by 1 
0.840 0.39 1 
i 1.050 0.40 * 1 
1 1.315 0.51 nw 2 
1 1.660 0.54 *& 2 
1 1.900 0.55 Ay 3 
2 2.375 0.58 & 3 
2) 2.875 0.89 ; 4 
3 3.500 0.95 t 4 
3} 4.000 1.00 i 5 
All sizes in inches 
TABLE 6. RING GAGES FOR PIPE THREADS 
* Work 
Outside 
Diam. of 
Perfect 
Threads Len- Diam. of Over-all 
or Large gth Diam. Shoulder Length Length Length 
J Diam. of of Oo Oo of of 
Size of Plug Plug Handle Handle Shoulder Handle Handle 
A B Cc D E F G 
eo? a Se ae 
© wo 1 2 
i 0.675 26 ri 1 Hh 
; 0.840 en i 1 2% 
; 1.050 #9 1 * 1 2} 
1 1315 34 1 2 3 
\ 1.660 £8 1 2 3 
: : 4 So 1 2 3 
y 375 i“ 1} 2 3 
24 2875 £8 1} 3 3 
3 3.50 a> 1} 3 3 
34 4.00 1} i 3 3 
, All sizes im inches 
TABLE 7. PLUG GAGES FOR PIPE THREADS 


Screw-machine work can be gaged in one-tenth the 
time it requires to screw a ring gage on and off. In the 
inspection department, where a large amount of this 
class of work has to be examined or checked, limits are 
absolutely necessary, and it is claimed that 30 per cent. 
of the time ordinarily spent in inspecting such work can 
be saved with gages of this description. 


SCREW-PITCH AND PIPE-THREAD GAGES 


These gages are very useful in furnishing a quick way 
to tell the pitch of a screw and accuracy of the thread. 
They will very readily show any slight variation from 
the true pitch, thus making them desirable for the use 
of those who wish to determine the change of the pitch 
resulting from the hardening of taps, screws, etc. They 
should be made very accurately and about 4 in. long. _ 
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The fact that wrought-iron pipe is made by different 
manufacturers from those making the fittings has led 
manufacturers to adopt one standard which is the 
“Briggs.” These gages have a uniform taper of 34 in. 
to the foot or an inclination to the axis of 1 in 32. The 
ring gage, Table 6, should be made of a thickness equal 
to the length of the threads on the end of the pipe, which 
are perfect at both top and bottom and are used to test 
pipe ends by screwing them on as far as possible by hand 
until the end of the pipe is exactly flush with the small 
end of the gage. This is known as a working gage. 

The plug gages, Table 7, should be made of a length 
three threads greater than the ring gage. The large end 
being the same size it is screwed in until it comes flush 
with the large end of the work (see illustration). Thus 
it will be noted that the fitting is gaged three threads 
deeper than the pipe end will screw in by hand, this 
amount being the allowance for screwing down with the 
wrench to make a tight joint. 

Whenever possible, tool steel should be used in the 
construction of the smaller sizes of thread gages. For 
the large sizes a good grade of low-carbon steel is the 
only suitable material that can be used. In both cases 
they should be hardened by a process which will have the 
pitch and angle of the thread correct. A highly finished 
thread gives the best wearing qualities. 

x4 

oe 
or apprentice part-time, school has been 
Dayton, Ohio, Y. M. C. A. since last 
given in a four-year course of 
10 months from Sept. 1 to July 1. The boys attend a half 
day per week, the particular half day being determined 
by the convenience of the boy, shop and school. Not more 
than 15 boys are taught at one session. The boys are en- 
couraged to study at home, and problems are assigned each 
week for solution. 

While the school is under the general supervision of the 
educational committee of the Y. M. C. A., an advisory com- 
mittee has been appointed with one representative from each 
coéperating shop. For each student enrolled, the manu- 
facturer pays to the Y. M. C. A. $20 per year. This includes 
all books and supplies. The school was opened Sept. 9, 1912, 
with 30 students. 

Boys are divided into two classes, advanced and elemen- 
tary, the division having been made from a consideration of 
their previous training and shop experience. The manufactur- 
ers pay the boys their regular wages while attending school 
The following is a synopsis of the course of instruction: 


A continuation, 
in operation at the 
September. Instruction is 


First Year 

fractions, 
weights of 
board 


Fundamentals, percentage, 
estimating 


time required, 


Shop arithmetic: 
square root, decimals, mensuration, 
castings, cutting speed and feeds, 
measure, gear trains, speed of pulleys, tapers, etc 

Shop English: Spelling of shop terms, reading of trade 
journals, etc., description of machines in local catalogs. 

Machine __ tools: Lathe—classification, parts, centering, 
tools, attachments, fits, errors of machine, etc Planer and 
shaper. 

Freehand Machine 


sketching: parts 


Mechanical drawing Use of instruments and geometric 
drawing. 
Second Year 
Shop arithmetic: Lathe change gears, gears and gear 


cutting, miller indexing 
Shop English: Composition, description of machines, bus- 
iness letters. 
Machine tools: 
Bench vise and floor. 


Grinding, drilling and boring, miller 


Mechanical Drawing: Details and machine parts 
Third Year 
Algebraic formulas. Applied geometry. Elementary me- 
chanics. Mechanical drafting, advanced detail work. Iron, 


brass and steel, manufacture and treatment 

Fourth Year 

Shop organization. Mechanical draft- 
Simple accounts. Card index- 
Commercial forms and terms. 


Solution of angles. 
ing, details and assemblies. 
ing. Time and cost systems. 
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Important Engineering Plant in Nevada 


By F. A. 





SY NOPSIS—Some tools and methods in an establish- 
ment which for many years has built, erected and re- 
paired mining equipment and other machinery exten- 
sively used in the West. 

% 

One of the important machine-building establishments 
in the Far West is the Nevada Engineering Works, at 
Reno, Nev., which was formerly the Fulton Foundry of 
Virginia City and, as such, was connected with many of 
the interesting mechanical undertakings carried on years 
ago at the precious-metal mines in the celebrated Vir- 


ginia district. 
The firm is engaged in the construction and erection of 





STANLEY 


Fie. 1. A NevapA MAcHINE SHoP 





mining equipment and special machinery of various 
kinds. A general view in one of its machine departments 
in the present plant at Reno, is presented in Fig. 1. 
The machine in the immediate foreground in this view 
is one of the most interesting tools in the plant. It will 
perhaps be recognized at once by some of our readers, as 
a Cummings rope-driven lathe built some years since by 
the Risdon Iron Works, of San Francisco. 


LATHE DETAILS 
An excellent view of the machine is given in Fig. 2. 


It is 30-in. swing and is driven by a 1-in. twisted belt 
or rope. Contributors to these columns have occasionally 

















Fic. 2. AN Enoaine Latue Witu 


RounbD-BELT DRIVE 
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referred to the advantages of the round-belt drive, and 
more or less regret has been expressed that this form of 
drive for engine lathes has never been fully exploited, 
but instead employed only occasionally, so that today it is 
found only on very rare occasions. This in spite of the 


fact that users of such tools have testified to the pulling 
qualities of this form of drive, and the general advant- 


MACHINIST 349 
ages in the way of simplicity, shortened spindle, ete. 
The experience with this lathe in the Nevada shop is 
certainly in harmony with the testimony advanced by 
mechanics who have at some time in the past worked in 
shops where similar tools were in use. 

Work of all kinds, and of all proportions within the ca- 
pacity of the lathe, is handled day by day, and the cuts 

















3. A Pir LatHe Burtt iw Vireinia Crry, Nev. 


Fic. 4. PLANER TroLLEY ARRANGEMENT 


and rates of feed expected in modern practice are taken 
right along with absolutely no slip on the part of the 
belt. The only limit to the pulling capacity of the lathe 
is the tensile strength of the rope itself. This has been 
known to pull apart under a very heavy cut, but it 
never slips. It draws snugly into the V-shaped groove 
in the pulley, and when after use it becomes too slack, 


Fie. 5. Home-mape Hypraviic Presses 
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its coupling is unhooked and it is given a few twists to 
shorten it sufficiently, after which the coupling hooks 
are again connected. 

The steps on the grooved pulley on the spindle range 
from 24 in. down to 8 in. in diameter. There are two 
sets of speeds obtained through the back gearing, the 
gears being arranged to slide laterally on their shaft 
and engage with two different sets of gears on the spindle 
and quill. 

The tailstock has a rapid movement for the spindle in 
addition to the regular handwheel movement. The side 
of the spindle carries a screw rack adapted to be engaged 
by a screw or worm which carries the handwheel at its 
rear end, and which is so mounted at the end that it may 
be swung into engagement with the spindle rack or 
swung out to clear the rack by means of a device oper- 














W HEEL 


Fie. 6. Mine Car with McCaskKeLL 
ated by the small flat handle shown on the top of the 
tailstock. The double handle carried at an angle on the 
tailstock actuates a pinion which meshes with the rack 
in the side of the tail spindle and thus forms a means of 
running the spindle back and forth quickly. 

A Nevapa Pir Lage 

The pit lathe in-Fig. 3 is a too®to which much inter- 
est attaches, and which constitttes.an important part 
of the shop equipment. This lathe, was built at the Ful- 
ton Foundry in Virginia City, New, in 1876 for handling 
big, heavy parts for mining mac hifiery, and although ‘de- 
signed nearly 40 years agp it ig stil, @ most-servieeable 
Its spindle is very large -tn diameter, and has mas- 
sive bearings. The drive is bya 4- “ing Delt on a large 
cone pulley with powerfnl triple-géar ‘ebnnection to the 
spindle. The drive as,laid out provided for_a minimum 
speed of one turn of the spindle in 414 min!” The fage- 
plate shown on the spindle is 6 ft.-in’tameter, the work 
capacity, of course, being limited only by the size of the 
pit. 

A valuable feature of this machine is the hollow 
spindle, a 4-in. hole extending from end to end to admit 
shafting or to receive other work of such a size or na- 
ture as to be impracticable-in handling between centers 
except on a lathe of very large dimensions. 


tool. 
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A Hanpy Hoist ARRANGEMENT 


The hand-operated traveler seen over the planer in 
Fig. 4 is a convenient arrangement used over a num- 
ber of big tools in the shop. The two rails suspended 
crosswise over the machine are provided with rack teeth 
along their lower edges, and the longitudinal rail under 
these, which carries the trolley for the hoist hook, is 
operated to and fro along the main rails by the shaft 
over the trolley rail. This shaft carries a pair of gears 
at the ends which engage with the toothed rails and thus 
move both ends of the trolley rail at uniform speed 
over the planer table. 

The operating shaft is actuated by the hand chain! 
shown hanging from the further end of the device. This, 
apparatus enables work to be picked up and placed with 
ease at any point on the platen, and as conveniently re- 
moved after the planing operation has been accom- 


plished. 


Two HoME-BUILT PRESSES 

The hydraulic press in the foreground of Fig. 5 is 
a product of this shop and is used principally for such 
operations as the forcing of car wheels onto their axles 
and for assembling other parts where considerable pres- 
sure is required in forcing certain members onto their 
seats. The smaller vertical press at the left and in the 
rear, is used for forcing mine car wheels onto their axles, 
pressing bushings into their seats, driving arbors into 
work, ete. ‘ 

One of the regular products of the company is the 
mine car shown in Fig. 6, and an interesting feature of 
this car is the wheel, which was invented by McCaskell 
in 1876 when he was chief engineer of the famous Con- 
solidated Virginia Mine.. This wheel is still used ex- 
tensively and is considered the peer of any modern de- 
sign. The axle carries one tight wheel and one that is 
loose. The floating action provided for in the design, al- 
lows the wheel to accommodate itself to the track, thus 
preventing irregularity of wear. 

“ 


a considerable factor in the 
duced 93,337 tons 
nited States 4465 


China may before long be 
world’s iron market. Last year one firm” 
of pig, selling to Japan 58,535 and to the 
tons.—“The Valve World.” 

. op 

Black-line reprodu bas of tracings may be made as fol- 
lows: A blueprint is, ade, using a very slow paper, the 
chemical coating on which is slightly different from that in 
general use. This print fg not washed, but is placed face 
downward on a sensitized’ gelatin plate, and an ordinary 
gum roller is run over it. ‘The paper is then removed, hav- 
ing in this short time*etchéd a negative on the gelatin. If 
any dirty spots appear on the plate they are removed by a 
wet sp@hge. This plate is then inked with a special printer's 
ink from a gum roller, only the etched portions taking the 
ink. ‘print is obtained by placing the p r or cloth over 
the plate and running‘a roller over it. ° make duplicate 
prints, no further work>is necessary than ¥@ re-ink for each 
impression. There is no ‘distortion, and whfle a Vandyke 
print shows brown lines @n a somewhat discolored back- 
ground, the black print above described can bé. made on any 
material, and gives good black lines on a.cledn background, 
which allows the making of additions in ink without chang- 
ing the general appearance of the print... In the Vandyke 
process the lines of the print are in the paper itself, while 
the lines. of the black print are nted on the s face of the 
paper, and can be removed with An eraser.’ A fie ‘office may 
at different times need ecg ted a tracing thgt is in the 
general office, and for that pu se a black-line print on a 
thin, strong paper, which is aw’ exact duplicate of the ori- 
ginal tracing, and from which * blueprints can be obtained, 
ean be-sent to and kept on file at the field office.—“Engi- 
neering News.” 
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Considerations When Applying Motor Drives 


By A. G. PopcKr* 


SYNOPSIS—Some of the points to be considered when 
applying motor drives to machine tools. Examples taken 
from a four-spindle gang drill, a constant-speed motor and 
a 10-ft. vertical boring mill, each fitted with an adjust- 
able-speed motor, and the saving resulting. 


[Ad 
oe 


At the present time shop managers and superintendents 
are continually confronted by, and are asked to make de- 
cisions on, the problem of applying motors to individual 
machine tools. Those advocating individual drive to 
operate machine tools state that the principal reason for 
using individual drive is to increase production. 

It is, however, necessary to do more than say’ that it 
will increase production ; it is necessary to show the shop 





Fie. 1. Four-sprnpLe Gane Dritt, SHOWING THE 
COUNTERBORING OPERATION 


manager or superintendemt how it will increase production 
or reduce the operating eXpense. To do this, an analysis 
cf the operating conditions of each machine is neces- 
sary, because standard practice does not always cover 
the special operations in a particular shop where a tool 
is called upon to perform operations on special work. 


~ au 
The following examples show the conditions that 
Control-notch Spindle Original Speeds Changed 
1 110 55 
2 110 60.5 
3 120 66.0 
4 120 72.6 
5 130 79.9 
6 130 87.5 
7 140 94.6 
8 140 105 
9 150 115 
10 160 " 126 
il 170 139 
12 170 152 
13 180 167 
14 190 183 
15 200 201 
16 210 220 


TABLEI. ORIGINAL AND PRESENT SPEEDS ON A GANG DRILL 


existed on motor-driven tools, and how money was thrown 
away by a misapplication. The method of remedying 
this is given and the amount of saving figured ; the cost of 
making the change is also given. 

Westinghouse Electric & 


*Industrial electrical 


Mfg. Co. 


engineer, 


EXAMPLE 1 


Replacing an adjustable-speed motor with 2:1 
speed range by an adjustable-speed motor with 4: 1 speed 
range in order to obtain proper speeds for a special 
opereration. 

A four-spindle gang drill, Fig. 1, was used for drilling 
and counterboring cast-steel axle caps. It was originally 


driven by two 7l4-hp., 780- to 1560-r.p.m. adjustable- 


speed motors. Each motor drove two spindles. 


The 





Fie. 2. Hortzontat Boring MACHINES EQUIPPED WITH 
ADJUSTABLE-SPEED MorTors 


urgent need of this tool resulted in operating it before 
a thorough analysis of its characteristics were made. 
Sich an analysis showed that the speeds available were 
too high. . 

The motor driving the spindles used for counter- 
150- to 1800-r.p.m. ad- 
With the original 


boring was replaced by a 74%4-hp., 
justable-speed 4: 
2: 1 adjustable-speed motor the spindle speeds obtainable 
were 110 to 210 with the 4:1 adjustable- 
speed motor they are 55 to 220 r.p.m., as shown in 
rn 5 
lable 1. 

Production is not lost due to the lower speed for 


1 speed ratio motor. 


r.p.m., and 


counterboring because it takes longer to drill ; the drilling 
speeds are on the most economical basis. The rate of pro- 
duction is, therefore, limited and set by the drilling oper- 
ations. The operator, however, lost time due to the 
frequent regrinding and changing of counterboring tools ; 
this produced extra work in the toolroom and the tool 
steel of which the counterbores are made was rapidly 
consumed. The saving produced by the change occurs 
in three different places: Time saved by machinist at the 
gang drill; time saved in the toolroom ; extra cost of coun- 
terborers saved. 
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SAVING AT THE GANG DRILL 


Forty caps are machined per day on the gang drill. 
The wages of the operator are 22c. per hour. The fol- 
lowing analysis gives a comparison of the time and the 
cost of the operations when using 2:1 and 4:1 adjust- 
able-speed motors : 


With 2tol With 4:1 

Adjustable- Adjustable- 

speed Motor speed Motor 
Man makes one trip for new tool every... 4 caps 12 caps 
Number of trips per day 10 4 
Time of one trip - 10 min. 10 min. 
Minutes consumed per day. 100 40 
Labor per day to exchange tools $0.37 $0.15 
Overhead charge $0.56 $0.23 
Total charge $0.93 $0.38 


There is, therefore, a saving of 93c. minus 38c., or 
55c. per day, or $13.20 per month with the 4: 1 adjust- 
able-speed motor. 


Fie. 3. Ten-roor VertTIcaAL BorInG MILL, SHOWING THE 
LINE-SHAFT 


FROM 


SAVING IN THE TOOLROOM 

In the toolroom the grinding of one counterbore takes 
ten minutes. The labor is 20c. per hour. The following 
analysis compares the items, determining the time and 


cost of the operations in the toolroom to keep the coun- 


terborers in service when using the 2:1 and 4:1 adjust- 
able-speed motors. 
With 2:1 With 4:1 
Adjustable- Adjustable- 
speed Motor speed Motor 
One grinding required every 2 caps 6 caps 
Number ground per day 20 
Minutes consumed per day 200 70 
Labor cost....... $0.67 $0.23 
Overhead charge. $0.40 $0.14 
Total charge $1.07 $0.37 


1 adjustable-speed motor there is, therefore, 
per day, or $16.80 


With the 4 
a saving of $1.07 minus 37%c., or 70c. 


per month. 


MACHIN 
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Savina In Cost oF COUNTERBORERS 


One counterborer lasts 80 grindings before it is worn 
out. The following analysis shows the difference in cost 
of counterborers used when using the 2:1 and the 4:1 
adjustable-speed motors. 

With 2:1 With 4:1 


Adjustable- Adjustable- 
speed Motor speed Motor 


One grinding required every. : caps 6 caps 
One new counterborer required « ev ery 160 * 480 “ 
Number of caps per month. tne 960 960 
Number of counterborers per ‘month... 6 2 
Cost of counterborers at $5.20 each... .. $31.20 $10.40 


The saving in cost of counterborers per month is, there- 
fore, $31.20 minus $10.40, or $20.80, in favor of the 4: 1 
adjustable-speed motor. The total saving per month 
when the gang drill is working under normal conditions 
is, therefore, $13.20 plus $16.80 plus $20.80, or $50.80, 





Process 0F RECONSTRUCTION WHEN CHANGING 
to Moror Drive 


after the 2: 1 adjustable-speed motor was replaced by the 
1: 1 adjustable-speed motor. The cost of the 7%-hp., 
150-1800-r.p.m., 4: 1 adjustable-speed motor is $268, and 
$65 for the drum controller and resistance. The cost 
of the 2:1 adjustable-speed motor was $200 and $65 for 
the drum controller and resistance. The value of this 
investment is self-evident by comparing the saving and the 
first cost. 

This example shows the necessity of not only using ad- 
justable-speed motors, in cases where a number of speeds 
are required, but the adjustable-speed motor of proper 
speed characteristics for the work to be done must be 
selected. 

EXAMPLE 2 

Saving shown where a constant-speed motor was re- 

placed by an adjustable-speed motor. 
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A horizontal boring mill with two 814-in. spindles and 
two 6-in. spindles with a 50x54-in. table was driven by 
two 10-hp. constant-speed motors. The work done in bor- 
ing the armature axle bore of steel railway-motor frames. 
Each motor drives two spindles whose speeds are in the 
ratio of 1:2.03. The speeds are: Spindle No. 1, 13.2 
r.p.m.; spindle No. 2, 6.5 r.p.m. 

With the present method of drive only one speed is 
available on No. 1 spindle and two speeds on the No. 2 
spindle. The second speed on the No. 2 spindle is never 
used because of the time it takes to change the gears. The 
result of this method of drive is that the cutting speeds 
of the No. 2 spindle are too low for the small bores, re- 
sulting in a loss of time, and too fast for the large bores, 
resulting in a loss from breaking and burning of cutting 
tools. 

With the adjustable-speed motor drive the above losses 
may be saved. The range of speeds will be from 8.13 
to 32.5 r.p.m. for the No. 1 spindle and from 4 to 14 
z.p.m. on the No. 2 spindle. Each range is obtained in 16 
steps, or an increase per step of 10.7 per cent. The 
speeds for each spindle are as follows: 

Spindle Speeds 


Controller Point Spindle No. 1 r.p.m Spindle No. 2 r.p.m 


1 8.13 4.00 
2 9.00 4.13 
3 9.86 4.85 
4 10.90 5.35 
5 11.90 5.85 
6 13.00* 6.42* 
7° 14.30 7.95 
8 15.70 7.75 
9 17.30 8.50 
10 18.9 9.30 
11 20.9 10.30 
12 22.9 11.3 

13 25.0 12.3 

14 27.2 13.4 

15 30.1 14.8 

16 32.5 16.00 


* Only speed obtainable with the original drive. 
pee 


It is now possible to make the roughing cut at the 
proper cutting speed and then increase the cutting speed 
for the finishing cuts. In a manner similar to that out- 
lined in the first example the saving for tools is $130 per 
month and $13 for labor, or a total saving of $143 per 
month. 

This example shows that it is not sufficient to apply 
a motor to a machine tool and thus increase production 
and reduce operating expense, but it is absolutely neces- 
sary to apply the type of motor having the proper: speed 
character’~tics. The cost of the new motors was: 


2-10-hp., 375-1500 r.p.m. adjustable-speed motors $650 
2 drum controller and resistance 140 
Gears, castings and labor 80 
$870 

Credit for two constant-speed motors 230 
Totai net cost $640 


The total net cost of $640 will be paid for in “*°/,,,, or 
4.5 months, showing the importance of the saving from 
an operating point of view. Fig. 2 shows the present 
equipment. 

EXAMPLE 3 

Changing a 10-ft. vertical boring mill from line-shaft 

drive to individual drive. 


This boring mill was used for machining a miscel- 
laneous lot of castings of steel and cast iron, and 


for this reason a large number of speeds were required to 
do work employing the most economical speeds at all 
times. The following were the speeds of boring-mill 


table obtainable when the mill was connected to the line 
shafting: 
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Cone step Back gear in Open drive 
1 0.63 7.5 
2 1.8 10.3 
3 1.2 14.0 
4 1.5 18.5 
5 2.0 24.3 
6 2.7 32.3 
7 3.8 45.5 


With this type of drive it was not only troublesome 
to move the belt from one cone step to another, but the 
cone steps gave a 36 per cent. increase in speed per step, 
and the gap between the highest speed with back gear in 
and the slowest speed with the open drive, was from 3.8 
to 7.5 r.p.m., or a 100 per cent. increase. 

Table 2 shows the table speeds required to obtain cut- 
ting speeds at the various diameters listed. Comparing 


Cutting 

Speed Table Speed—R.p.m 

Ft. per 

Min 30 40 50 60 70 80 90 100 
oa 1 10.5 13.4 16.8 20 23.5 27 30 33.5 
toe 5 a 5.3 6.7 8.4 10 11.7 13.5 15 16.7 
ee 3 3.5 4.5 5.6 6.7 7.8 9.0 10 11.2 
wi, 4 2.6 3.3 4.2 5.0 5.8 6.7 7.5 8.3 
7 2.1 2.7 3.4 4.0 4.7 5.4 6.0 6.7 
ts 6 1.8 2.3 2.8 3.4 3.9 4.5 5.0 5.6 
sv 7 1.5 1.9 2.4 2.9 3.4 3.9 4.3 4.8 
Es 8 1.3 1.7 2.1 2.5 2.9 3.4 3.8 4.1 
s YW 1.2 1.5 1.9 2.2 2.6 3.0 3.3 3.7 
Q 10 1.1 1.3 1.7 2.0 2.4 2.7 3.0 3.4 
TABLE 2. RELATION BETWEEN DIAMETER OF WORK AND CUT- 


TING SPEEDS 


it with the above obtainable spindle speeds shows that on 
a 3-ft. diameter, cutting speeds between 30 and 60 ft. 
cannot be obtained and on a 4-ft. diameter cutting speeds 
between 50 and 80 ft. cannot be obtained. 

The class of work done on this machine, for efficient 
operation, required cutting speeds ranging from 40 to 80 
ft. per minute, and a large percentage of the work was 
done on 3- to 4-ft. diameters. It is evident, therefore, 
that considerable time by not being able to 
obtain the proper speed at all times. 

A 10-hp., 375- to 1500-r.p.m., adjustable-speed motor 
was geared to this mill, the connection being made on 
the shaft where the cone pulley was mounted. Fg. 3 
shows this boring mill just after the motor was connected 
in place of the cone pulley. A 16-point drum controller 
was used to control the motor. With this new drive the 
following speeds are obtained: 


was lost 


Table speeds—tr.p.m. 


Controller notch Back gear in Back gear out 
1 1.1 5.0 
2 1.21 5.5 
3 1.32 6.0 
4 1.45 6.6 
5 1.60 7.3 
6 1.75 7.9 
7 1.95 8.7 
Ss 2.10 9.5 
2) 2.30 10.4 
10 2.53 11.5 
11 2.77 12.6 
12 3.04 13.8 
13 3.34 15.2 
14 3.66 16.7 
15 4.01 18.2 
16 4.40 20.0 


With this arrangement, the speeds vary from 1.1 to 
20 in 32 steps or 10 per cent. increase per step. Compar- 
ing these speeds with those given in Table 2, it will be 
seen that practically any cutting speed can be obtained for 
diameter within the range worked upon, 
this range is from 3 to 10 ft., the majority of work 
being on diameters ranging from 3 to 5 feet. 

A speed above 20 r.p.m. table speed, is never reqvired, 
because diameters of 1 ft. and below are never worked 
on, and speeds below 1.1 are also useless. Thus, out of 
the 14 speeds available with the line-shaft drive, five 
were useless, leaving only nine speeds that could be 
efficiently used in a very few cases only. 


any because 
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_ For this reason considerable time is being saved since 
the change was made and the value of this saving is about 
$40 per month. The cost of installing the 10-hp. adjust- 
able-speed motor and control was as follows : 


Cost of motor $325 
Cost of control 70 
Mechanical changes 95 
5-hp. motor for elevating rail and switch 130 
Wiring, labor and material 60 
Total cost $680 
rh . = : 3 : 380 , 
Ihe cost of the change will be paid for in %°/,,, or 


17 months. This shows the value of the change as an in- 
vestment, financially. 

The above. three examples are but typical cases en- 
countered in machine operation, and have been given 
to show how conditions like these should be analyzed 
before deciding upon a motor for operating a machine 


tool. 


Diamond Laps for Watch Parts 


By G. HAESSLER 


Some of the diamond laps employed in grinding fork 
slits and other parts of Elgin watches are excellent ex- 
amples of lathe work. These laps are made of com- 
pressed steel. As the tendency of this steel is to warp 
when heated it must be handled carefully to obtain the 
best results. 

One of the laps used in grinding the fork slits is shown 
at A, Fig. 1. This lap should be made as nearly perfect 
as possible, although a small error in the centrality of 
the blade is permissible. The blades are required uni- 
form in thickness, and to the given size as indicated by 







inn 02 2,25" rane nnn- tm 

tt----- 2.09% ~-~~--—-y | 

| Ing-= === < >! 
im ? oo 
poe eo ree 0,325" \t.--Blade phate. 
oe" + HAsO"! k 7) pe 
Ti eee fll | ZS I 
(1, 0.0325 
//f a0. 30" \ 


{/ cd! 











| 
mn | || 
” e"\ \\ 
\ / 
2 0.03" «45° 
0.09" eX x 
0.0072 


Annacamign 
Fie. 1. Lap ror Grinning ForKx Suits 

fine gage measurement. As the blades are the interesting 

part of the work, I shall confine myself to this only. 

After the blanks were finished 0.1-in. thick they were 
mounted upon a brass chuck as shown in Fig. 2. This 
chuck was provided with a stee! stud, which was driven 
into it, then tapped and turned to size, at the same time 
facing off the brass. 

The tools at C and D were set into the special holder 
shown and were secured by means of fillister-héad screws. 
One of these tools is shown at #. They may be ground 
conveniently if the wire is cut off sufficiently long to 
permit chucking in a collet, then using a slide-rest grind- 
ing attachment. 

In roughing out the blades, stop gages could be used 
on either side of the tool block if desired, then an equal 
amount may be taken off each side, or the blanks can be 


reversed on the arbor, using one tool only. As an experi- 
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ment the circular forming tool outfit, Fig. 3, was tried in 
finishing the blades. ‘The sections F and G were ground 
as shown by the broken lines so that a spacing washer 
could be interposed. They were then mounted upon the 
cutter head, which was fastened to the slide-rest in the 
usual way. 

About 0.003 in. was allowed for finishing the blades. 
Although a number of the blades were formed up sue- 
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Fie, 2. BLANKS MOUNTED on CHUCK 
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Fie. 4. GAGE ror MEASURING LAPs 


cessfully by this method, it was abandoned in favor of 
the original method, as the conditions under which it 
works best are too exacting, and the forming tools are too 
likely to tear if these conditions do not prevail. 

The same amount was left for finishing with the tools 
C and PD, Fig. 2. It was found convenient to remove 
0.0015 in. from each side of the blades by moving the 
tools up to the work so as to just make contact with it, 
then measuring off this amount by means of the slide- 
rest screw. 

Considering that these tools with a supply of oil and 
the work revolving at about 1200 r.p.m, will shave off a 
smal! fraction of 0.001 in., leaving a fine smooth surface, 
it will be seen that this work can be turned without diff- 
culty. 

No special tools were made for turning the lap B, Fig. 
1. By viewing the drawing a hub formed by the recess 
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will be seen. The face of this hub is 0.02 in. below the 
rim of the lap. At H, Fig. 4, is a gage that was found 
convenient for measuring the diameter of this hub, also 
the depth and width of the recess, sufficiently accurate for 
this part of the work. 

It will be noted that the thickness of the four tongues 
in the gage is 0.05 in., which equals the depth of the re- 
cess in the lap from the face of the hub. The thickness 
of the largest diameter of the gage is 0.07 in., which 
equals the depth of the recess from the rim of the lap. 

The circular part of the gage was hardened and ground. 
Since the hub of the lap is 0.02 in. below the rim, the 
1.98-in. diameter may be obtained by boring in 0.02 in. 
deep and using the gage. The recess may then be contin- 
ued 0.05 in. deep, and its width and depth determined 
when the tongues clear, and the gage is flush with both 
the rim and hub. 


A Large English Surface Grinder 
SPECIAL CORRESPONDENCE 


What is thought to be the largest precision surface 
grinding machine yet built is shown in Fig. 1. It was 
made for a British firm by the Churchill Machine 
Tool Co., Ltd., Manchester, England, and its net weight 
is 45,000 lb. This planer type was especially designed 
for accurately finishing cast-iron plates up to 7 ft. long 
by 6 ft. wide after planing. The machine is self-con- 
tained, a single motor driving. All motions are auto- 
matic and the work is continuous, the wheel head travel- 
ing automatically until the edge of the work is reached, 
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when the head reverses automatically and the wheel is 
automatically fed downwards for a new cut. 

[f desired the work can be ground by the operation of 
the head on the crossrail only, the table being stationary. 
The chief factors considered in the design include the 
stability of the machine as a whole, rigidity of the grind- 
ing wheel, freedom from vibration and smooth operation. 
Means for the prevention of distortion in the work be- 
ing ground also formed an important point. The verti- 
cal spindle carries a cup-shaped grinding wheel, and the 
table is driven from the main shaft by open and crossed 
belts through worm reduction gear, the final drive be- 
ing by spiral pinion and rack. 

A four-speed gear box is introduced in the train of 
gearing, the being brought to 
the operating side of the machine. The table can be 
reversed automatically or by hand and can be stopped 
instantly at any point in its travel. The wheelhead has 
a specially long guide. The automatic feed is from one 
to eight inches per stroke. The head-reversing motion 
is independent of the table-reversing motion and is ad- 
justable for any width of plate within the capacity of 
the machine. 

Automatic feed with automatic trip is provided for 
the wheel, which has beth fine hand adjustment and 
quick hand traverse, an indicator showing the position 
of the grinding wheel relative to the work. This is 


controlling handles 


considered essential in preventing damage to the wheel 
or work by these being brought into contact too suddenly. 
The spindle is mounted entirely on ball bearings with 
It is relieved 


means to prevent drop or lost motion. 
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Fie. 1. LarGe Surrace GRINDER 
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of the belt pull, and provision is made for maintain- 
ing the belt tension at all speeds, all the guide pulleys 
running on ball bearings. 

The back portion of the machine forms a large water 
tank, and a pump gives the necessary supply of water for 
the wheel through the spindle. The machine is in sue- 
cessful operation grinding plates 7x6 ft. within 0.0005 in. 








Fie. 2. Toe WorkK FROM AN UNRETOUCHED PHOTOGRAPH 


from a true plane. If two such plates are brought to- 
gether by sliding one over the other the top plate easily 
lifts the bottom plate. 

Fig. 2 isa reproduction of an unretouched photograph 
sent by the manufacturers to illustrate the high finish 
obtainable with this machine. 
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Making a Grooved Taper Pin 


Among the recent interesting problems submitted to 
us is that of making a grooved taper pin to “bond” the 
wires in rails and similar work. An inquirer desires sug- 
gestions as to the best way of making these. The pin 
and the approximate dimensions are shown in the illus- 
tration. 

One of our friends who has had considerable experi- 
ence in this line of work suggests the following method: 

This little taper pin with the groove inside is made in 
a regular rivet header, probably a double-stroke, solid-die 
After being headed to the desired taper form, 
The pin is then 


machine. 
the groove in the side is milled out. 
tumbled to such an extent that the edges are rounded and 
brightened up and the pin looks as if it had been cold 
forged. 

If I were making these myself, | would blank out a 
piece of metal from a strip, cutting the pieces with the 
tapers alternating, so that there was no waste, the blank- 
ing operation would cut off a piece at the same time; 
and then strike this blank in a swaging die and cold forge 
it into shape. This might require two operations, and the 
piece might be made from quite thick metal or it might 
be made from comparatively thin metal. 

In the case of thé thick metal, two blows and an an- 
nealing between might be required, both blows being 
struck in the same direction. In the case of the thinner 
metal, it could be struck flat with one blow, bringing it 
to a sort of crescent shape and getting the metal in form 
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for a blow struck on the edge, which would bend the metal 
over and set the edges down fairly thin. 

This, of course, would not make as nice a job, but 
would, I think, answer the purpose. An operation of this 
kind on a piece of this size would not take as heavy a 
press as one would suppose, as there is very little com- 
pression, most of the force being expended in a spreading 
of the metal. Almost any good press weighing at least 
2000 lb. would perform the operation easily. The milling 
method might be the best and cheapest if rigged up right. 

Many of our readers must be familiar with this same 
kind of work and will probably take exception to these 
methods or at least have notions of their own as to other 








MAKING A Grooved TAPER PIN 


and better ways of doing the work. We shall be very glad 
to have other suggestions along this line. We believe 
that in this way much valuable information can be given 
in exchange for other information, equally valuable, 
along some other lines. 
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Blueprint Filing Cabinet 
By AsHER FLINT 


Quite recently we found it necessary to make some 
radical changes in the system of issuing blueprints to 
the workmen. We were having considerable trouble 
through the loss of prints which were taken from the shop 
and not returned. The change adopted proved satisfac- 
tory. It is here outlined: 

Having 2000 numbers which we wished to file, we 
built a file containing 50 pigeon holes. The size of the 
pigeon holes was determined by the smallest size print, 
which, in this case, was 9x12 in. The holes were made 
8x13x214 in., which allowed 1 in. to extend over the 
%-in. way, thus facilitating the reading of the drawing 
numbers, which were in the lower right-hand corner of 
the drawing. The 13-in. way is really determined by 
the check space required on the doors opposite. 

To take care of the checks, we made a folding door 
which, when closed, could be locked with the checks in- 
side, as shown in the engraving. We staggered the 
hooks for holding the checks, making two rows opposite 
each pigeon hole, with 20 in a row. Filing 40 print num- 
bers in each section, and having 25 sections on each side, 
accommodated the 2000 numbers. This rack with legs 
and sections was not too tall for the average boy to easily 
reach, and was only about 21% ft. wide. 

3 
During 1911 iron-ore shipments from the Lake Superior 


mines totaled 32,793,130 tons, a decrease of 10,649,267 tons 
from 1910, when 43,442,397 tons were shipped. 
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Automatic Cam Controlling Device 


By CuRIsTIAN F. MEYER 


SYNOPSIS—Details of the design of cam mechanism 
for a knitting machine. The method employed for form- 
ing the cams to obtain interchangeability. An automatic 
stop motion used when forming. 

% 

A section of the lower part of a knitting machine (sys- 
tem cotton) used to manufacture full-fashioned stockings 
is shown in the halftone, Fig. 2. These machines are very 
complicated and sensitive and require the best degree of 
workmanship, especially for the cams, all of which are 
fastened to a main or camshaft. The camshaft has a 
length of over 30 ft. and carries 72 cams. 

The entire length of the machine is divided into 20-ft. 
sections and the working parts in each section have to 
make absolutely the same movements at exactly the same 
time. One cam is provided for each individual movement 
of + sections and we have, therefore, 5 cams of the same 
kind for each movement, distributed over the entire 
length of the machine. 


Am MAC mimiST 





Fig. 1. ONE OF THE CAMS 


The eccentricity or throw of these cams is not very large 
hut their motion is increased by the addition of suitable 
levers to give the proper movements to the working parts. 
These movements, however, must be very accurate as a 
difference of only 0,003 to 0.004 in. in the outline of each 
individual cam or a similar difference between any pair of 
cams, will cause considerable disturbance in the operation 
of the machine. 

It will be readily understood that it is very difficult for 
the erector to detect the soyrce of such troubles since 
these small variations in the cam line can be found only 
by a number of experiments. Therefore, all the cams 
leaving the shop should be absolutely correct, and those of 
the same kind alike in outline. This is difficult since the 
cams are made of extra hard material to prevent them 
from wearing out too soon. 

It is impossible to cast the cams of uniform hardness; 
consequently, the cutter milling the outline will leave 
the line of the master cam where the cam casting is espe- 
cially hard, making it useless. The only way to overcome 
this difficulty is to control each cam as to its absolute 


correctness in regard to the outline before it goes to the 
machine. 


A DESCRIPTION OF THE DEVICE 


The device described was designed to do this in a 
certain, quick and convenient way. One of the cams is 
shown in Fig. 1. It will be seen that they are made in 
two halves. This is done to make it possible to take each 
cam easily and quickly off the shaft for the purpose of 
adjustment or replacement. The holes A are provided to 
fasten the cam lLalves together to a flange A, Fig 2. 

These holes also serve as guides to locate the cam 
halves on the table A of the controlling device, Fig. 3. 
This is accomplished by means of the guide pins B and 














Fie. 2. Lower Part or KNITTING MACHINE 
the round center guide C' fastened to A, a washer and nut 
holding the halves in position. The table is keyed to the 
shaft D, which is running on top of two hardened steel 
The 
table A is driven by a pinion G, which receives its motion 
from a pulley H through the gears /, the gears and pulley 
being keyed to their respective shafts. 

These shafts are supported by the bearings J, J, and J, 


disks in a vertical bearing BE, cast to the baseplate F. 


on the baseplate. 

The driving shaft is parted and with a 
friction coupling A. The shifting part of the latter is 
operated by a lever in such a manner that the operator 
can disengage the halves of the coupling by means of the 
foot treadle M, placed conveniently and connected to the 
lever L. The spring N will connect the coupling again 
as soon as the treadle M is released. The lever L is also 


provided 
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provided with a leather-lined brake shoe O in such a way 
that the latter presses against the fixed member of the 
coupling K as soon as the coupling is disconnected, thus 
stopping immediately the revolving motion of that mem- 
ber and also the driving shaft and the table. 

The device is mounted on a wooden table P, which is 
provided with a cutout to receive the drum Q. This con- 
sists of a number of suitable boards fastened around the 
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ets. These are connected by a guide rod. A bushing 
slides easily on this rod and is prevented from turning by 
a key running all along the rod. This sliding bushing is 
provided with a steel pin which fits into a slot of the 
lever T. The other side of the bushing is beveled and a 
pointed indicating arm U is fastened to it. The lever T 
swings freely about its bracket pivot. By means of a 
connecting bar V the lever 7 transmits its motion to the 
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SECTION X-X 















































POSITION 2 
Fie. 5. 


POSITION |! 


outer rims of two cast-iron rings and turned off to form 
a smooth and true cylinder. These rings are fastened to 
the shaft R which revolves in bearings. The bevel gear S 
is driven by a corresponding gear which forms the lower 
part of the table A. Both gears are of the same size and 
the drum, therefore, will make one revolution in exactly 
the same time as the table A. 

The bearings for the shaft R are provided with brack- 





POSITION 3 
OPERATIONS OF THE AUTOMATIC STOP 


An MaClST 


POSITION 5 


POSITION 4 


lever W. This lever swings about an extension of the 
bracket which is fastened on top of a bearing. The upper 
part of. this extension is provided with a short shaft which 
holds at its outer end a supporting arm. 

A spring rod X slides easily in the casting, and is pro- 
vided with a suitable spring which always tends to move 
X towards the center of the table. At the inner end the 
rod is shaped into a fork and holds a hardened steel roller 
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by means of a small pin. The other end of the spring 
rod is provided with a bracket similar in appearance to 
the sliding bushing in /, but held by means of a setscrew. 
Here also a steel pin fits into a corresponding slot of the 
lever W. The rod X is prevented from turning by a key 
and keyway and may be locked if not in use by means of 
a pin or other suitable means. 
OPERATION OF THE DEVICE 

The operation of the device is very simple. To obtain 
the proper outline of a certain cam, the master cam, 
which is also provided with guide holes A, correspond- 
ing exactly to these in the cam halves, is located on the 
table by means of the guide pins B and fastened by the 
washer, bolt and nut provided for this purpose. The rod 
X is now unlocked, thus bringing the roller against the 
cam. A suitable strip of paper is fastened tight around 
the drum Q, and the indicating arm U is replaced by a 
recording pen. ‘This pen presses its ink-holding point 
slightly against the paper. The belt is then shifted from 
the loose pulley H,, to the tight pulley H and the table, 
as well as the drum, begins to revolve. 

The roller on the rod X follows the outline of the cam 
and, by means of the levers W, V and 7’, transmits this 
motion to the sliding bushing on 7’, the slots taking up 
the difference in the length of the lever arms due to the 
swinging aroun! a fulerum. The motion of the sliding 
bushing and the recording pin, however, is considerably 
larger than that of the roller on account of the fact that 
the lever arms of the levers J and W have their fulcrum 
placed in a proportion of 1 to 5 and 1 to 6, respectively. 
These proportions, however, may be made to suit condi- 
tions. 

It will be seen that thus an exact diagram of the out- 
line of the cam is recorded very much enlarged upon the 
paper strip fastened to the drum. After this diagram is 
completed the master cam is removed and the recording 
pen replaced by the indicating arm l’. A finished cam of 
the same kind as the master cam is then fastened upon 
the table and the device started. The point of U must 
now follow the guide line on the drum if the cam is 
correct. 

Since the motion of the roller is so much enlarged (30 
times in this case) even a variation of only 0.001 to 0.002 
in. can be plainly seen on the drum. As soon as the op- 
erator sees such a variation he presses down the foot 
treadle M, thus stopping the cam and drum imme- 
diately. 

The recording paper is provided with thin, parallel 
lines representing a distance of 0.002 in. at the roller. 
Thus, the operator may read off the amount of the error 
directly and mark the cam with a corresponding figuré 
at the place where the roller is in contact with it. The 
cam is taken to the vise andthe amount marked filed off 
at the respective places, after which the cam passes the 
device again unti! it is found correct. 

The recording strip of each class of cams, however, is 
provided with a starting mark to correspond to a similar 
mark upon the rim of the drum to make sure that it is 
always fastened in the correct position in relation to the 
table. 

It is inconvenient for the operator to watch the dia- 
gram line, and, at the same time, stop the device properly 
after it has completed one revolution. For this reason 
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an automatic stop is provided, the construction and opera- 
tion of which are shown in Figs. 4 and 5, 

Tue Automatic Srop 

The principal part of the automatic stop is the bracket 
A, which is fastened to the bearings J, and J,, Fig. 3, 
and has its center located to coincide with the center line 
of the belt shifting rod B. This rod is supported by 
brackets which ure also fastened to the bearings J, J, 
and J,, respectively. 

The bracket A is bored out to suit a pin C, the upper 
part of which is held in a connecting piece D. This piece 
connects with another pin of a smaller diameter, which is 
also guided by the bracket A. A steel angle bracket E is 
held to D and is provided with a roller F. The connecting 
piece and pins are constantly drawn towards the shifting 
rod by a suitable spring G, located within the bracket A. 

The lower part of ( is flat and the corresponding hole 
in the bracket A is filed to suit the flattened part, thus 
preventing the pin from turning. An arm H, extending 
from A, holds a smal! hardened-steel pawl J, which is pro 























Fia. AUTOMATIC STOP 


1. THe 


vided with a stop pin. A flat spring presses this pin 
against a stop of the arm H/. The shifting rod B has a 
collar fastened to it and is also provided with a shifting 
bracket J, which slides easily on the rod. The bracket 
is guided by two guide rods, each of which carries a spiral 
spring AK. These springs press permanently against the 
shifting piece J. 

A hardened piece of steel 1, is previded with a higher 
and lower arresting point, and rigidly fastened to the 
shifting piece. The table M of the controlling device 
carries a cam piece at a certain point of its circumference, 
which is located in such a way that it will lift the roller 
F’, and consequently connect the piece D at any time it 


passes the bracket A. The operation of the stop at 
various points is shown in Fig. 5. 
OPERATION OF THE AUTOMATIC Swop 


Position 1 shows the pins A and B away down and the 
shifting piece C arrested by the flat side of A. It will be 
seer that in th's position the pawl D is tilted by the pin 
B. In position 2 the cam piece Z has lifted the connect- 
ing piece and the pins far enough so that A is just about 
to release the shifting piece C. The pawl D is released 
from the pressure of A and occupies its normal position. 

Position 3 shows the pin A disengaged from the con- 
necting pin at C, which 1s pushed forward by the springs, 
taking the collar F and the shifting rod C along. This 
will shift the belt from the tight to the loose pulley and 
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thus stop the motion of the driving shaft. The bracket 
is provided with a washer of some elastic material G, 
which acts as a buffer against the force of the connecting 
rod C, 

After the device is ready to be started again the opera- 
tor pulls the shifting rod C back until the pawl D arrests 
the lower arresting point of C, as shown in position 4. 
As the roller leaves Z, the pins A and B are drawn down 
again and the latter tilts the pawl D, thus allowing C to 


again come against the pin A, as shown in position 5. 
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The stop, therefore, is automatically brought back to posi- 
tion 1, ready to stop the motion of the driving shaft 
again at the end of one revolution of the table A. The 
device, however, can be stopped in any position, since the 
shifting rod is entirely independent of the automatic stop. 
The controlling device is of great advantage. Not only 
are all cams for new machines absolutely correct and 
alike, thus saving much unnecessary and expensive labor, 
but cams may be replaced with the assurance that they 
are just what they should be to turn out the best work. 
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Charts for Size, Capacity and Power of Fans 


By Frank B. 


SYNOPSIS—By the use of these charts and without 
calculation, the size, power and capacity of a centrifugal 
fan required to handle a given volume of air per minute 
against a given pressure may be determined. 
% 

The accompanying diagrams are intended as a con- 
venient means for obtaining graphically the relations 
between friction to be overcome in air ducts, size and 


Rev. per Min. 
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SECTION 5 
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speed of centrifugal-fan wheels, and the horsepower re- 
quired to drive them. 

In some instances the diagrams may not entirely re- 
place mathematical calculations to determine a fan which 
is to meet specified requirements, but even then are 
advantageous to check the calculations. The results 
obtained from the diagrams are applicable only to the 
average type of fan now on the market, and will vary 
slightly with differences in various manufacturers’ con- 
structive details. 

The friction losses used in plotting the diagrams com- 
pare favorably with actual tests made by the author on 
long circular iron ducts. The following example illus- 


*Reprinted from “Power,” 






SECTION 


GILBERT, JR. 


trates the use of the diagrams: To transmit 40,000 cu.ft. 
o* air per min. through a duct 36 in. in diameter and 100 
ft. long, what size, speed and horsepower of fan are neces- 
sary ? 

For clearness the problem is shown in Fig. 1, isolated 
from the large diagram. In the diagram for steel-plate 
pans in Section 1 is found a scale of fan capacities and 
curves for different diameters of ducts. Beginning at the 
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10,000 division of the capacity scale a line is traced hori- 
zontally to the right until it intersects the curve for 36- 
in. diameter duct. From this point a path is followed up- 
ward to the 36-in. diameter duct curve in Section 2 and 
thence horizontally into Section 3, stopping directly over 
the 40,000 mark of the scale showing cubie feet of air 
per minute in this section. 

The position thus reached is found to be between curves 
for fan wheels 72 and 84 in. in diameter. The 84-in. fan 
would deliver the required.amount of air under free dis- 
charge but would not maintain enough pressure to over- 
come friction of the specified duct. A 7%2-in. fan would 
deliver a slight excess of pressure. 

Selecting, then, a 72-in. fan and tracing vertically up- 
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ward from the 40,000 cu.ft. per min. graduation into Sec- 
tion 4, another 72-in. fan-wheel curve is intersected at 
a point opposite the speed of 380 r.p.m. 

Returning to the vertical line passing through the 
40,000 mark and following downward into Section 5 
until the 72-in. fan curve is met, and then to the left, 
36 hp. is found to be required to operate the fan. 

In the solution of the above problem no use was made 
of the scale in Section 2, entitled “Length of Duct,” the 
50-ft. division of which appears in Section 3. This is 
because the diagrams are based on friction losses for ducts 
100 ft. long, and with this length, as in the problem just 
solved, no account is made of duct length. 

If the duct had been 50 ft. long the problem would 
have been solved, as shown in Fig. 2, which is identical 
with the solution in Fig. 1, except that upon reaching 
the line AB at M (Fig. 2) instead of continuing horizon- 
tally to the line CD, a straight-edge is placed to coincide 
with the points M and L, thereby determining the point 
N in the line CD. Continuing horizontally from the 
point NV as was done in Fig. 1, an 84-in. fan running at 
240 r.p.m. and requiring 20 hp. 1s obtained. 

Corrections should be made for friction losses, due to 
elbows in the air duct. 
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A Large Equalizer Set Flywheel * 
By A. TOWLER. 


An equalizer set consisting of an alternating current 
induction motor, a direct-current generator, and a fly- 
wheel located between these machines and mounted on a 
common shaft and bedplate, was made by the Westing- 
house Electric & Mfg. Co., and is in use at the Illinois 
Steel Co. at South Chicago. 

This flywheel calis for special attention owing to its 





*This was previously illustrated in Vol. 31, Part I, page 51. 
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speed and construction. It is 13 ft. 2 in. in diameter; 
its total weight is 100,000 lb., the radius of gyration is 
5 ft. 2% in. 

The engine speed is 375 r.p.m., which gives an ap- 
proximate peripheral speed of the flywheel of 250 ft. per 
second or nearly three miles a minute. This high speed 
was hardly within a safe limit for cast iron, so a lam- 
inated type was made as shown in the line engraving. 

The assembled wheel shown is made with a cast-steel 
spider A, which has 12 arms made of a double 714x4-in. 
square section, the corners being well rounded with a 
114-in. radius. The arms have a liberal fillet at the 
hub and flange ends. The flange has a bearing of 26 in. 
on the shaft, which has a double-stepped fit and driving 
through a feather key. The rim is machined with 12 
notches B 23% in. deep, 24% in. at the outer periph- 
ery, having taper sides of 27 deg. 

The laminated sheets C, which occupy a width of 
1 ft. 914 in., are made from 0.0281 in. bessemer (not 
annealed) sheet steel, 12 being used for a circumfer- 
ence. Each sheet is made with two dovetails fitting into 
the notches machined in the spider rim. 

On each outer side of the laminated sheets is an end 
plate made of cast steel. Each end plate is accurately 
drilled, reamed and fitted with ten 144 cold-rolled steel 
bolts D, the ends of which are fitted with hexagon nuts 
which set into counterbores in the plate. 

The laminated sheets are assembled with overlapping 
joints and when clamped together very little strain 
comes upon the bolts, as the thin sheet construction 
gives a very high slipping resistance with a compara- 
tively light pressure. The bolts pass through the end 
plates and sheets. 

In the center of the group of laminated sheets is in- 
serted a punching of the same dimensions as the sheets, 
but fitted with six notches in each sheet, 3 in. in width 
and 114 in. deep. These notches are used for “barring” 
the engine, a special barring engine being attached to 
the equalizer set. 

This machine has been in operation for the past five 
years, thus giving evidence of its good design and manu- 
facture. 


38 


Keeping the Inventor on His Job 
By Joun R. Goprrey 


I doubt very much if anyone has a higher appreciation 
of the inventive genius than myself. This is possibly 
because I put myself in that class, owing to a certain 
patent monkey wrench which every manufacturer was 
wise enough to sidestep. But I have seen so many cases 
of marvelous shortcomings in their relation to the sales 
department, that I @m almost ready to believe many of 
them should be muzzled, if not caged. 

Just as every old daddy crow firmly believes that his 
little Jimmie is the smartest and the whitest crow that 
ever robbed a farmer’s cornfield, so every inventor be- 
lieves that his invention is the only thing that ever hap- 
pened in that particular line.. And he would be a mighty 
poor inventor if he didn’t. But when he bucks up 
against the selling end of the business, trouble is very 
apt to begin, both for the manufacturer and the customer 
who buys the machine. 

It’s a mighty poor sausage stuffer that wil! not do 
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fairly good work when the inventor is on hand to nurse 
it along properly and see that the various chunks of 
desiccated dog do not get stuck crosswise in the feed 
pipe. But it is an entirely different proposition when 
the machine gets into the average sausage factory, under 
the loving care of some husky individual from sunny 
Italy or icebound Siberia, who never handled a machine 
of any kind whatever before he landed on our shore. 

The machine may be splendidly adapted for wiener- 
wurst; it may not be at all suited to sausages of the 
dachshund variety. But the enthusiastic inventor is all 
too ready to believe that the product of his brain should 
fit anything in the sausage line, provided it is handled 
properly. It is just this question of proper handling that 
bothers both the manufacturer and the man who uses the 
machine. 

Perhaps the most flagrant pieces of financially disas- 
trous inventions (for the buyers) have been in the rail- 
road field. It does not take a Methuselah to hark back 
to the days of the Wooten firebox, that charming bustle- 
like arrangement which looked like a load of hay on the 
back end of the old, small locomotives of the Reading 
And though royalties were paid for years, the pat- 
In those 


road. 
ent wasn’t worth the paper it was printed on. 
days master mechanics were all powerful, and any jin- 
vention of theirs was almost sure to become epidemic, 
at least on their division. And if the invention hap- 
pened to belong to the superintendent of motive power, 
his particular patent stoker, or firebox, as the case might 
be, at once became a crying necessity on every round- 
house stove. 

This can be traced on many railroads in various parts 
of the country, nor is it confined entirely to the “long 
ago,” as there are cases in more recent years which in- 
clude superheaters, patent fireboxes, and the like. 


WHERE THE MANUFACTURER SUFFERS 


The manufacturing situation presents another phase of 
this combination, and its ramifications can be 
traced to many different lines of business. Suppose, for 
example, the superintendent of a car-building plant in- 
vents, steals or buys the patent of the car truck. It, of 
course, has exceptional merit, particularly if he has in- 
vented it, and entirely regardless of the royalty end of 


various 


the proposition he is anxious to have it used as widely 
as possible. Incidentally, however, the royalty helps to 
buy cigars, liquid refreshments and similar necessities, 
and is not to be entirely overlooked. 

The superintendent very naturally impresses the mer- 
its of this particular truck upon every railroad man he 
knows, upon every visitor to the shop who is at all likely 
to influence orders, and in other ways boosts the sale of 
his particular truck, which, as before remarked, is per- 
fectly natural and would be done by anyone of us under 
similar circumstances. 

It so happens, however, and is almost universally true 
of every device that ever was made, that while this may 
be the best truck for some particular service, it is not 
the best for all railroads. This point, however, is very 
apt to be overlooked_by the superintendent. 

The bad part of this proposition from the firm’s point 
of view is that it reacts on the firm and not on the su- 
perintendent. I could name several instances where this 
sort of thing has been a serious menace to the prosperity 
of a manufacturing firm. 
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The energetic superintendent not only pulled all the 
wires he knew which would increase orders for his truck, 
but he thoroughly worked on the salesmen of the firm, 
who were naturally glad to do a good turn for one of 
their own men, and as a result this particular truck was 
sold almost indiscriminately, backed by the reputation of 
the firm making it. 

When, after a shorter or longer period, and usually 
the former, it failed to give satisfaction, the customer 
only remembered that it had been strenuously recom- 
mended by the firm’s representative, and it would be ex- 
ceedingly difficult to know how much business went to 
other concerns solely on this account. 


Divorce INVENTIVE AND SALES ForCcES 


After carefully watching a large number of cases of 
this kind, I have pretty nearly come to the conclusion 
that, no matter how honestly intentioned we may be, it 
is a pretty good plan to have the inventive and the sales 
forces completely separated. Perhaps it would be safer 
to say divorced, with an ironclad injunction against fu- 
ture remarriage. 

It should not be inferred from this that inventors are 
over-rewarded in average cases; in fact, the reverse is 
probably true in most instances. But even where a man’s 
devices are not sold, but only used in his own shop, he is 
more than apt to. go to extremes and use the device 
where something else would answer the purpose very 


much better. This is simply because his mind runs 
along special channels; which is apt to be the case with 


all of us. It has been said, that the only difference be- 
tween a rut and a grave is in the dimensions. 


Ripine Your Own Hossy 


Exactly the same state of affairs may be noticed in al- 
most any shop building a given line of machine tools. 
The man who builds vertical drilling machines will do 
all the work posible on this kind of a machine. He not 
only uses it for drilling and boring operations, but fre- 
quently converts it into a miller, a pulley turner, or a 
gear cutter. 

This is not always because he believes that it is the 
best machine to use for that purpose, but because he can 
build it cheaper than he can buy one of the other ma- 
chines. In the same way the manufacturer of a miller 
often mills work which would ordinarily be planed, and 
occasionally uses it as a horizontal or vertical boring ma- 
chine, as the case may be. 

The only difficulty with the whole proposition is that 
it is economical. Some of the essential factors of 
economic production are bound to be overlooked, and, 
while | have never posed as an efficiency engineer, I am 
just as anxious as anyone to prevent a waste of either la- 


not 


bor or material in any shop. 

Boiling the whole thing down, it probably comes to the 
point of deciding on the advisability of letting some 
other fellow pass judgment on the adaptability of our 
machine for a specific purpose. The main difficulty is 
that it is quite possible that the other fellow has equally 
fixed ideas about the advantages of some machine of 
his own, which will quite effectually prevent him from 
giving ours a square deal. All of which seems to in- 
dicate that there is a wide field for men with common 
sense, and entirely devoid of all indications of inventive 
ability, to pass upon questions of this kind. 
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Universal Jig for Pin Holes 


Having quite a number of bolts to make, of the same 
diameter but varying in length, the jig shown in the en- 
graving was designed for drilling the split pin holes. The 
body A was made of a square piece of machine steel and 
bored out at B to fit the diameter of the bolts, leaving a 
few threads C, near the end. These threads engage with 
those of the bolt and thus hold. the bolt while drilling. 

One end of the body is bored out at PD a trifle larger 
than the bolt head, to accommodate the bushings /£, which 
are made the correct thickness to suit the differences in 
length of the bolts to be drilled. These bushings are 
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made a snug fit in the chamber J), and are provided with 
the notches F# to allow clearance for dirt or chips, the 
corresponding notches G@ in the jig body being for the 
same purpose. 

The surface H is relieved by the groove J to accommo- 
date the end of a screwdriver to pry under the bushings 
F and remove them when it becomes desirable to use the 
jig for bolts of a different length. The tool-steel guide 
bushing A is provided, and the bore is recessed at this 
point L to allow the chips to escape. The distance from 
the face 7 to the center of the bushing K is made suit- 
uble for the shortest bolt, and enough bushings are made 
te accommodate the different lengths to be drilled. 

J. F. JOHANNSEN. 

Rock Island, Il. 


os 


id 


A Crosshead Pin Turning Attachment 


The halftones show an attachment for the lathe for 
turning the crosshead pin on the Armington & Sims 
engines. This attachment was designed and made at 
the firm of Charles E. Angell, Providence, R. I. 

It will be noticed that the pin is made integral with the 
crosshead body. This fixture gives an oscillating move- 
ment to the crosshead, providing a slow advance and 
quick return action. Two styles of “shamrock” arms 
are shown at A and B in Fig. 1, the former being de- 
signed to set on the lathe V-ways, and the latter at- 
tached to a pin at the lower part of the headstock. The 
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parts C and D are fastened one on each side of the cross- 
head as shown at £. 

The tools used for turning are shown at F and G, F 
heing the tool used for turning the rear, and G the front 
side of the pin. A shouldered pin is fastened in one of 
the faceplate slots, and, sliding in the slot H of A and B, 
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ATTACHMENT 


Fic. 2. CrossHeEAD Pin TurnING ATTACHMENT 


gives the required oscillating motion to the attachment. 
Turning tools are made left and right hand in order that 
the pins can be turned with a square corner. 

The attachment is shown in operation in Fig. 2. The 
block A (which is fastened to the crosshead), sliding in 
the slot of the “shamrock,” transmits the oscillating 
motion to the crosshead. The tools B fulcrum on a pin 
in the tool holder and bear against a stop pin, as shown, 
at the inner end. This enables the cutting tool to rise 
from the work on the return stroke. 


New York, N. Y. A. Tower. 
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Triple Reaming Fixture 
The engraving shows what I have found to be a very 
simple and effective arrangement for reaming three brass 
tubes at a time. At A is a triple-headed drive, adjust- 
able for height, which can be fixed to any lathe. The 
center spindle has a taper shank to suit the lathe spindle, 
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Piercing, Forming and Cutting Off 


At A is the die, B the knockout plunger, and C the 
opening through which the work falls. After drilling the 
holes in the punch holder I taper ream them from the 
back and then drill a hole in the back end of the punch P, 
into which, after sawing a cross slot, I drive a taper pin. 
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TripLE REAMING FIXTURE 


and a gear wheel keyed on the other end, which drives the 
two other gears. 

The holes in the casting A are, of course, bushed. The 
front ends of the spindles B have collars left on, while 
the backs C have locknuts for adjustment; D and F are 
bolted on the carriage, the slide rest having been re- 
moved ; these are also adjustable; F is one of three float- 
iug spindles, with a shell reamer G on the end. This is 
a simple arrangement and can be made at a low cost. It 
can be put on any old discarded lathe, and give good 
results. 

F. Lewis. 

Birmingham, England. 

3 
Drill Jigs for a Clevis 

The line engraving shows a jig for drilling clevises. 

The jig has adjustment lengthwise on the round bars by 


a bell-mouth screw bushing. The other end is located by 


For Jap Drifi- Hardened _ ... 
For Tap - Soft Bushing : 
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means of two V’s and a tongue. This means of locating 
brings all three bosses central with the drill bushing. The 
jig is easy of manipulation, the screw bushing being the 
part 


only moving 


EK. HAWKINSON 
Toronto, Canada. 


Punches held in this way never work loose or pull out. 
I also use practically the same idea in holding the shear 
E. I plane one side of the slot straight and the other five 
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PIERCING, ForMING AND CuTTING OFF 
or more degrees taper; I then drill a hole clear through, 
as at /’, mill a slot and drive in a pin 0.010 in, larger 
than the hole. Both of these methods have never caused 
any trouble and they hold better than setscrews. 

At @ is shown the work. The strip H/ is fed up against 


the stop 7. When the press is tripped the forming or 
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bending punch J bends the strip at right angles and 
forces the knockout B back to the right; the piercing 
~unches D pierce the work and the shear £ cuts it off. 
On the return stroke, as soon as the punches D are out of 
the work the knockout B exerts pressure on the finished 
piece, at the same time the sheared end of the strip H 
presses against it also and the work falls out through the 
opening C. 
S. L. Roperts. 
East Somerville, Mass. 
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A Quick Assembling Fixture 


Several thousand pieces of tubing were required with 
a head curled on one end and an elliptically shaped col- 
lar pressed on right up against the head. The collars 
of ;y-in. sheet metal were punched out a light press fit 
on the tubing, and depended upon the fit to hold them to 
their seat. Just under the curled head the tubing, in 
the curling process, had been increased about 0.001 in. 
in diameter. As the tubes were 18 in. long, it is readily 
seen that to put them in place correctly, and to do it 
quickly, was hardly a task for hand work. 

The manner of doing the work is shown in the drawing. 
All the special tools needed were a bell crank A clamped 
on the table of an 18-in. planer and a driver B bolted 
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PLANER TABLE 


A Quick ASSEMBLING FIXTURE 


on the planer head. This driver carried a pilot C, 
shaped to match the curled tube. The end of A was 
V-shaped and of a length that would support the tube 
horizontally when the end was centered on the pilot. A 
knee D clamped to the table so a hole in its face was in 
line with the top of A when raised, completed the 
outfit. 

In operation the machine was set for a 36-in. stroke, 
so that the small boy who did the work would have 
ample time to load and unload and not have to stop it after 
each cycle of movements. With the bell crank A raised, 
a collar was caught on the end of a tube and this end 
held against the knee, resting as shown, while the V 
centered the other end until the pilot struck it and began 
the pressing on. As the pilot moves forward, the V 
end of A is pushed ahead, till it falls and the other end 
is raised; on the return stroke, the tool hits the bent end 
and returns A to its original position. 

The stroke of the machine had to be set so that, if 
allowed to, the flat of B would strike the knee. Then the 
not-cut-to-a-line feature of the belt drive came in handy 
by pushing the heads right up to the collar-and yet not 
so strongly that they were flattened out. 

D. A. Hanwpsoy. 


Middletown, N. Y. 
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Weight per Cubic Inch of Alloys 


In making estimates of the weight of machines it was 
required to know the weight per cubic inch of composi- 
tions, such as babbitt, ete. Knowing, of course, the per- 
centage by weight of the various metals composing the 
mixture, this at first seems an extremely simple prob- 
lem. However, owing to the different specific gravity or 
density of the components, it is somewhat of an involved 
proposition. 

For illustration, suppose we take a babbitt composed of 
78 per cent. lead, 6 per cent. tin and 16 per cent. anti- 
mony. The lead being the densest, or in other words, 
having the highest specific gravity of the three, will, of 
course, occupy less than 78 per cent. of the volume; on 
the other hand, 16 per cent. of antimony will occupy more 
than 16 per cent. of the volume, owing to its lower specific 
gravity. Hence the first thing to do is to find terms ex- 
pressing the ratio these bear to each other as regards vol- 
ume for a given weight. 

A cubic inch of lead weighs 0.4108 |b.; tin, 0.2634 lb.; 
antimony, 0.2424 lb. Taking the lead as a unit of vol- 

’ 0.4108 
ume, we find that a cubic inch of lead equals ——— 
0.2634 
0.4108 
0.2424 
that is, one cubic inch of lead is equal in weight to 1.56 
cu.in. of tin, or 1.69 cu.in. of antimony. 

If we now multiply the given percentage by weight of 
the component metals, by their respective ratios as found 
above, we shall have values for each metal expressed in 
In other words, 


1.56 eu.in. of tin: or: 1.69 cu.in. of antimony: 


terms of its volume instead of weight. 
we now have expressions for each metal, that bear the 
same.relation to each other as their respective percentages 
by volume in the composition under consideration. Mul- 
tiplying the above values by the fraction represented by 
the sum of the same values as a denominator, and the sum 
of their given percentages (100 per cent.) by weight as 
a numerator, gives the actual percentage by volume of 
each component, thus: 

1.00 & 78.00 = 78.00 

156K 600=> 9.36 

1.69 &K 16.00 = 27.04 


114.40 
LOO.O00 


The fraction sought: , or 
The fraction sought dao ®! 


Then the actual percentage by volume: 
0.874 X 78.00 = 68.2 per cent. 
0.874 X 9.63 = 8.2 per cent. 
0.874 & 27.04 = 23.6 per cent. 


O.874. 


100.00 
Finally the weight per cubic inch of the babbitt: 
68.2 per cent. of 0.4108 = 0.2802 
8.2 per cent. of 0.2634 0.0216 
23.6 per cent. of 0.2424 0.0572 


0.359 lb. 


This problem has undoubtedly occurred many times in 
the experience of others and it is very probable that a 
much more direct method has been used. 

WIirrep GRIFFEN. 

Pittsfield, Mass. 
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Casting Die for Metallic Packing 
Rings 

The die shown in the engravings was designed for cast- 
ing metallic piston packing rings similar to the Jerome 
and United States metallic packing, which most railroad 
shop mechanics are familiar with. ‘It was made for the 
Buffalo & Susquehanna R.R. Co. and is in use today in 
its Galeton, Penn., shops. 
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held in B. The knockout pins H were self-contained in 
each of the dies D. When in use the die is closed by the 
hand lever 7; the springs J draw the knockout pins 
back flush with the face of the die when the apparatus 
is ready for pouring, which is done through the open- 
ing K. The punch being released, the pins H strike A 
and throw the finished ring off the punch D. 

A piece of steel L was fitted on the male die D and 
made to fit against the radius M of the female die £, 
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CasTING DIE FOR 


The engraving, Fig. 1, A, shows one of the rings made 
in the die; B is a section of the ring as set on the pis- 
ton rod of the engine. In Fig. 2, A, B and C were 
made of cast iron, B and C being machined to suit the 
The plates A and C 
were fastened to a steel plate F. This plate had screw 
holes through it so that the apparatus could be fastened 


male and female dies, D and E£. 


to a bench while in use. 
The plates A, B and C had holes drilled and reamed 
through their four corners through which the pins @ 


passed. These were a sliding fit in A and C and were 


METALLIC 


THE PUNCH AND DIE 


PackInG RInGs 
preventing the hot metal from coming together at this 
point and saving the labor of sawing the rings in an- 
other operation. The engraving, Fig. 3, shows a detail 
of the male die with the slitting piece in position. 
DoNALD BAKER. 
Woonsocket, R. 1. 


33 
Nickel plating direct on zinc is not particularly successful 
from a commercial standpoint, and nearly all manufacturers 
who have occasion to nickel plate the metal first copper plate 
or brass plate it and then nickel plate over it. 
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QUESTION 





Increasing Shaft Diameters 


Mr. Edwards’ methods of increasing shaft diameters, Vol 
37, page 1065, have proved satisfactory in many instances. 
However, in the case I cite, it not only was decidedly bad 
practice but brought about unforeseen difficulties. This case 
was that of the main driving shaft in an automobile trans- 
mission which by mistake had been made undersize so that 
the ball bearing would not fit. The man in charge knew 
of the electroplating process and put on enough copper to 
make the driving fit the ball-bearing people specified. 

The bearing was in hard service about a month when 
the inner ring went loose on the shaft and the bearing failed. 
Of course, the automobile maker blamed the ball bearing as 
he knew his transmission was accurate. A lot of things were 


said and finally the engineer looked over the work. He im- 
mediately located copper traces and so determined the 
trouble. 


An expensive piece of machinery such as a ball bearing 
cannot be mounted carelessly, even though the automobile 
maker said he “didn’t see why all the ‘fuss’ was necessary.” 
to in- 


In cases such as these it surely is not expedient 
crease your shaft diameters. 
J. M. HENRY. 
New Britain, Conn. 


Pe 
Holding Thin Work on Faceplate 


interesting job is described by Mr. Semmens on page 
but it seems that his lathe was out of use for about an 
hour while the paper was rusting fast to the faceplate. 
This idle time might have been cut down considerably if 
he had warmed the brass disk over a bunsen flame, and then 
rubbed a piece of stick shellac over one side of the disk, 
after which it could have been placed directly against his 
faceplate and pressed tightly for about a minute, or until the 
brass was cold enough to handle; it would then have held 
securely enough to stand more than a fine cut. 

Another géod way of doing this job is to soft solder the 
brass disk to a round or square brass plate somewhat larger 
than the job in hand, and then clamp this to the faceplate 
in the regular way. This extra plate, however, must have 
its opposite faces flat and parallel. The advantage of this 
method is that the job may be trued up with an indicator, if 
necessary. 

If it is not required to machine the edge of the work, but 
only to make the sides flat and parallel, then it may be ce- 
mented to the faceplate by laying the latter on the bench 
with the work in place, and pouring around the edge of the 
work a melted mixture of beeswax and rosin. The advantage 
of this method is that no time is required for heating up the 
work; only a few minutes are necessary for the wax to 
cool down after it is in place. The disadvantage is that the 
work must be run slowly enough when turning to avoid the 
heating due to the action of the cutting tool, as this would 
soften the wax. 

Many years ago I used this wax method for facing the 
side plates of an experimental stock ticker. These were 
brass castings that weighed, in the rough, about 5 Ib. each, 
and were large enough to just swing in a 12-in. lathe. The 
wax held them as the four sides were faced without com- 
ing off. Later 10 other similar printers were built, the 
side plates being faced by the wax method, and none of them 
came off. A hardwood disk 12 in. in diameter and about 
1% in. thick was fastened to the iron faceplate by screws 
let in from the back, and this wood disk was faced true 
immediately before cementing on a brass frame. 

The proportion of beeswax and rosin is a matter of cut 
and try. If there is too much rosin the composition is 
brittle,.and if too little, it is soft. The best results are ob- 
tained by using enough beeswax to almost, but not quite, 
offset the natural brittleness of the rosin, and the mixture 
that is just right for summer use is too brittle for use in 
winter. 

The beeswax is not very adhesive, 
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its office in this case 


being simply to soften the rosin, and take away most of its 


brittleness. 
some other softening agent 


instead of beeswax, 
used that would be 


that 
be 


It has occurred to me 
might 


adhesive in itself, and so accentuate the holding power of 
the mixture. Venice turpentine might answer this pur- 
pose. 


WALTER GRIBBEN. 
Brooklyn, N. Y. 
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Dimensioning Cylindrical Objects 


On page 26 there was an article, by H. N. Tuttle, under the 
above title. I will endeavor to show why Mr. Tuttle’s method 
is not an improvement. 

If the cylindrical object shown is part of an assembly 
drawing, there will be other machine parts shown around 
the one in question, and it is evident that Mr. Tuttle’s method 

















of dimensioning would not contribute much to the clearness 
of the drawing, as shown in Fig. 1 
On the other hand, if the machine part is a detail, the 
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DIMENSIONING CYLINDRICAL OBJECTS 


dimensions distributed somewhat according to Fig. 2 of* the 
article referred to, will not obscure the drawing in the least, 


but will be where we are looking for them and will ap- 
pear more. “mechanical” and less crowded than the sug- 
gested arrangement in Fig. 4. 

While I would adopt the method shown, with the little 
change of putting the “l7-in. bore” dimension in the end 
view of this figure, (see Fig. 2) I will not say that this is 
the only correct way to dimension a piece of that kind. 
It seems to me, though, to be clearer and better in appear- 
ance than the method suggested by Mr. Tuttle. 

WILLIAM ROSENBERGER. 

Hagerstown, Md. 

The Origin of Castle Nuts 

I read with great appreciation your able and interesting 

editorial, “Influence of the Automobile on Machine Design,” 


on page 119. You err, however, in stating that the so called 
castle nut originated in the automobile shops. In 1880 or 
1881, I was connected with a small shop building mowing 
machines, and the use of castle nuts was universal. Prac- 
tically every nut on the machine except the nuts on the 
guard bolts, was of this character. 

These nuts were generally used at that time by all the 
builders of mowing and reaping machines, and were not 


looked upon as anything new. In the shop vernacular they 
were called “fork nuts.” I have also frequently been told 
that the gridiron selector plate used on automobiles was orig- 


inated by an automobile designer. I supposed that every- 
one knew that Norris designed the selector plate long be- 
fore the gas buggy came into being. 

Cc. M. CONRADSON 


Madison, Wis. 
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Shortcomings of College Draftsmen 


“The experience I have had with ‘tech’ men both in and 
out of school leads me to feel that their greatest shortcom- 
ings lie along the lines of lack of imagination and lack of 
acquaintance with machinery as it is designed.” The indict- 
ment comes from the pen of Entropy and may be found on 
page 31. It is a clear-cut and straightforward criticism of 
college-trained men as draftsmen, and it is a pleasure always 
to read honest criticism which is direct and tangible. 

By “lack of imagination” I take it that Entropy means 
the lack of ability to form visual images or mental pictures 
of objects not actually before one. As a cure for this lack 
he suggests the study of descriptive geometry. This is fair 
enough; he points out a fault and suggests a cure. Let us 
now examine the conditions. 

In 15 institutions where enginering is taught the records 
show that the average time devoted to the subject of de- 
scriptive geometry is about 100 hours. Now if Entropy’s 
indictment is true it must be obvious that his “cure” is not 
working. Now why is this? Entropy himself gives the 
reason: 

“Prof. Church systematized descriptive geometry and made 


of it a subject that can be mastered by anyone with a 
memory.” 
If by mastering a subject is meant the committing to 


memory of a certain number of stated propositions set forth 
in a text and accompanied by figures and written analyses 
then I am in agreement with him that anyone with a memory 
can master descriptive geometry as written by Prof. Church 
or his imitators. But it must be obvious to anyone that this 
kind of mastery has no merit as+a cure for lack of imagina- 
tion. Yet, it must be confessed, this is the kind of mastery 
that is all too common in descriptive geometry. It is so much 
easier, at least at first, to commit the subject to memory than 
it is to get right down under the surface and know it, that 
many students fall into this rut and never get out. 

If descriptive geometry is to cure a lack of imagination it 
must be properly taught with that end in mind. Now much 
might be written on this subject, but it is sufficient to say 
that if a student can apply descriptive geometry to the solu- 
tion of problems of an original nature it is more than prob- 
able he will not lack in that quality which Entropy says is 
found lacking in college draftsmen. 


The Lack of Experience 


As for the other shortcomings mentioned, “the lack of ac- 
quaintance with machinery as it is designed,” it seems to me 
that this is but another way of stating that college drafts- 
men lack experience. No one can deny that college men, as 
a rule, do lack experience; it is a fundamental deficiency 
which college men, employers of college men, and teachers 
of college men recognize. Colleges aim to teach principles; 
experience in the application of these principles must be ac- 
quired in practice. It is possible for colleges to give some 
limited experience along certain lines and this they aim 
to do. As an example the college shop might be taken. 

No one can or does claim that the college shop gives more 
than an inkling of machine practice, yet the experience 
gained by a course in the college shop serves the student in 
wiany ways. To be sure Entropy is quite right; free-hand 
sketching of good examples of machine detaiis will teach the 
®udent a great deal. But in the time allowed for such work 
it seems a good deal to ask that students learn proportion— 
a thing which can be learned only by close observation and 
long acquaintance with machinery. , 

It seems to me that here isan example of what was spoken 
of in Vol. 37, page 972, as “unreasonable demands of em- 
ployers.” College drafting and commercial drafting are es- 
sentially different in many ways, and employers should bear 
in mind that the young college man needs only a fair chance 
to get in tune with new conditions. College men are not 
trained to be draftsmen in the best sense of the word: all 
their training is along broader lines. 

Colleges are too busy teaching the broad principles of 
engineering, and college students are too busy living up to 
the high standard of work demanded by such training to stop 
for specialization in a narrow field. There car be no ques- 
tion about the entire desirability of having well trained men 
in all lines of engineering work, but the line has to be drawn 
somewhere. 


Free-hand Sketching 


Free-hand sketching is too often neglected in courses of 


drafting, and for models antiquated casts and other junk 
are often used. But worse than all this neglect and bad 
practice is the habit of having students make free-hand 


sketches from pictures and drawings “in the book.” The 
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ability to sketch from actual objects is essential to every 
engineer, and this ability may as well be acquired by prac- 
tice in sketching from examples of good design as from 
examples of poor design. 

Entirely aside from the advantage of being able to write 
descriptions in this way, quickly and legibly, sketching has 
the advantage of training the eye to see details which would 
normally be overlooked. There can be no doubt that the 
proportions of a few simple objects might be taught in a 
course of free-hand sketching, and this should be done, but 
the real sense of proportion requires a longer schooling to 
be developed. 

In this day it seems a bit out of place to suggest that 
because we can get along with what we have it is useless to 
strive for better things. Because draftsmen use language 
that can be understood even though it be ungrammatical is 
no reason for condoning its use. Drafting will be standard- 
ized in time, but it will take time and wili require persistent 
urging to bring this about. 

A hopeful gain has just been made in the recognition of the 
American Society of Mechanical Engineers of the need for 
standard hatching and the proposed standard set forth. Other 
societies need but take this up and soon the nuisance of hav- 
ing to write polyglot language will be abated. The com- 
placence with which ignorant people view ignorance is one 
of the greatest obstacles to progress. 

It seems to me that the remedies for the shortcomings 
of college draftsmen are pretty clearly set forth in the con- 
cluding paragraph on page 972. The college-trained drafts- 
man does not really exist as yet; the men who are now 
classed as such are really trained for engineering work and 
have in no sense specialized along lines which tend to make 
them “college-trained draftsmen.” 

The colleges, in training men for engineering work, offer all 
the subjects and all the courses needed for the complete train- 
ing of draftsmen, and if they would but recognize that the 
world needs draftsmen, and would make it possible for men 
to specialize along this line,’ then we might expect to find 
college-trained draftsmen without such shortcomings as En- 
tropy finds are common to “tech” men. 

F. G. HIGBEE. 


Iowa City, Iowa. 


% | 
Should Drawings Be Made to Scale? 


Referring to the article under this title, in Vol. 37, page 
$07, by C. E. Thompson, I have found that all forging draw- 
ings should be made to full-size scale. This is a conven- 
ience in the forge shop, as the part required, when finished, 
may be laid on the blueprint for comparison of size and out- 
line. 

The mistakes of the blacksmith frequently find their way 
into the machine shop and the parts are partly machined be- 
fore the mistakes are discovered. In these instances, had the 
drawing been made to a full-size scale, the mistake could 
have been discovered by comparison with the blueprint. 

Pattern drawings are also better made full size and to 
The pattern maker can better determine how to make 
his cores and loose pieces with a full-scale drawing than 
with a half- or quarter-scale. He also sees as he builds the 
pattern whether he is making any mistakes, as he is making 
something to the same size as the drawing. For a large 
machine a series of pattern drawings is necessary but this 
is no inconvenience, as on such work a number of men are 
usually employed on the patterns. 

This reminds me of a special machine I once saw made. 
The pattern drawings were made one-eighth size, and to 
that scale the design looked good. But when the pattern 
was made full size so many changes in the design were 
necessary that about 100 hours of the pattern maker’s time 
were wasted. This could have been prevented had the 
draftsman used full-size drawings. The same argument is 
true on punch-and-die work drawings; full-sized drawings 
should be used, as the tool maker can thus easily see mis- 
takes in design. 

How many of the interferences often found on machine 
tools would have been seen and remedied had the designer 
made full-size drawings? Owing to precedent or a fancied 
infallibility the designer makes them to a small scale and 
the troubles develop when the parts are in metal. 

With the details of machines, needed only for machining 
operations, small-scaled drawings can be used as Mr. Thomp- 
son suggests, as the operator uses only the dimensions dur- 
ing his operations, and a dimension of any description is the 
same, no matter to what scale the drawing may be made. 

E. M. KNOWLES. 


scale. 


Providence, R. I. 
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Single Purpose vs. Special Machine 
Tools 


The use of special machine tools is increasing. Auto- 
mobile-manufacturing shops are building them or having 
them built in larger numbers than perhaps is generally 
appreciated ; textile-machinery building shops have had 
them for years; large electrical firms are constantly add- 
ing them to their equipment, and they are even being used 
in machine-tool building plants. This extension of their 
use is to be expected, for the special machine tool is the 
last word in economy of production for certain kinds of 
work. But, like all good things, there is a danger of 
carrying this too far. 

The peculiar field of the special machine tool is for 
pieces that are unusual in shape or extreme in size, or 
where the operations are of such a nature that several, or 
many, can be done simultaneously, or preferably, the part 
must be machined at a single setting. Of course, a large 
quantity is presupposed whenever the special machine 
tool is considered. 

But if the work to be done is of a general nature, that 
is, on pieces of ordinary size and proportions, and neces- 
sitating nothing but common machine-shop operations, it 
is often worth while to go slowly when projecting a 
special machine tool. The reason lies in the high stage 
of development to which single-purpose machines have 
been brought. These, of course, are particularly in the 
automatic and semiautomatic classes, and a few other 
classes where provision is made for using multiple tools 
and performing several operations simultaneously. 

An excellent illustration of the truth of all this comes 
to hand. A certain firm required an output of about 15,- 
000 pieces of a certain kind each year. With the idea of 
getting them in the best condition and at the lowest cost, 
they designed a special machine tool for the work. The 
lowest time per piece that was reached was 29 min., with 
an average of several minutes longer. The builder of a 
highly organized, single-purpose machine tool particularly 
adapted to handle the class of pieces to which this one 
belonged, studied this particular problem, made a series 
of definite recommendations to adapt his machine to the 
work, which involved some slight changes in design of the 
piece, and then set a guarantee. 

The machine-shop manager, who received the proposal, 
frankly told him that he did not believe this guarantee 
could be met. However, it was accepted in good faith, the 
machine ordered, installed and set at work. The average 
machining time for 14,000 pieces was 17 min., which 
shows at once that many of the parts must have been done 
in shorter time, for there must have been others which 
took longer. Further, this average time was well within 
the guarantee, which we believe was 22 min. Still 
further, more surfaces were machined on this single- 
purpose machine than have been machined on the special 
one, to the immediate advantage and saving on following 
operations. 


Thus, while the special machine tool is with us and its 
use is extending, care must be taken to make sure that 
there is no manufactured machine that is not 
peculiarly adapted to the piece of work under considera- 
tion. It is possible that these single-purpose machine 
tools are more numerous than we imagine, and taken to- 
gether are adapted for a much wider range of pieces and 
operations than we think. 
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Output of the British Workman 


In Engineering, of London, for Jan. 19, is an editorial 
which presents a number ‘of deductions from the first 
British census of production. The year covered by the re- 
port is 1907, from which we infer that the statistics were 
gathered during the year 1908 and have since been in 
preparation. 

The figures to which we invite attention are those of 
the net output per person. This is, as we understand it 
from the editorial note, the total selling-price value of the 
product under consideration, less the cost of the material 
which enters into that product, divided by the number of 
employees who contributed to its production. “In other 
words, it represents the gross value of the collective effect 
of capital and of labor, whether of brain or sinew.” 

This net output per person in England and Wales is 
£104 sterling ($507.52), in Scotland £98 ($478.24), in 
Ireland £78 ($380.64) and for the United Kingdom a 
mean of £102 ($497.76). 

We have no comparable figures for the United States 
to set against these. But we are safe in the general con- 
clusion that the output per person in this country is 
greater in value than in England, for these figures in- 
clude both labor and the expense burden. If the expense 
burden and labor are taken as equal, the amounts quoted 
above will at once be halved to give the reward of labor 
for each individual per year. This would bring the 
average per workman down to something less than $250, 
which divided again to reach a weekly basis would be 
somewhat less than $5 per week. We know that the 
average Wage payment per week in this country is con- 
siderably higher than that figure. 

But a more interesting comparison can be made for 
machinery building and metal manufacture. The net 
output per person in those industries in the United King- 
dom is given as £109 ($531.92) per year. If we assume 
that the average rate of wages in the machinery-building 
field is 25c. per hour for a nine-hour day and 300 work- 
ing days, we have an average wage payment per in- 
dividual per year in this country of $742.50. If we 
double this figure, that is, add to it 100 per cent. for the 
expense burden (this is low. as an average) we have a 
total figure of $1485. 

This is apparently comparable with the $531.92, given 
above for Great Britain. Both figures represent the net 
output per person per year in the machinery-building and 
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metal-working industries, with the overhead expense 


charge added in. Material in both cases is excluded. 

Although these figures must not be taken as exact in 
themselves or even proportionately correct, they do indi- 
eate that the output per workman in this country is 
greater than it is in Great Britain. It is now in order to 
seek for the reason, which cannot be entirely, if to any 
extent, due to speed of production. 

A more important clue is given in the following quo- 
tation from the editorial referred to: “Efficiency of labor 
as measured by output must increase with the extent and 
efficiency of the machine tools or producing mechanism 
for which capital is responsible.” And again: “It would 
seem, indeed, as if the worth of the product of the ma- 
chine-assisted worker were 50 per cent. higher than that 
of the employee only partly helped by mechanical ap- 
pliances.” 

Thus the general conclusion seems justified that Ameri- 
can machinery builders use more machinery and tools in 
production, and have a much greater capital investment 
per employee than employers in similar lines in Great 
Britain. 
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Foreign Visitors in American Plants 
The secretary of the American Foundrymen’s Asso- 
ciation has presented a report to its members entitled: 
“A Further Chapter on Foreign Visitors in Our Plants.” 
The report hinges on a single point: Shall American 
iianufacturers before admiting a foreign visitor demand 
vssurances from him that his home plant in Europe, or 
wherever it may be, is open to American visitors ? 

The secretary is very much in favor of his plan, we 
read: “This much is certain, that when anyone comes 
with a letter of introduction from this office, he will 
have first given assurances that his own establishment 
will reciprocate courtesies extended.” 

The report details how a letter was sent to 52 engi- 
neering and industrial recommending — this 
course of action. It also reprints an editorial from these 
columns, Vol. 37, page 664, “as the crowning instance 
cf an extreme view in, opposition to your secretary’s 


societies 


request.” 

This editorial was aimed at what we believe to be a 
pernicious suggestion, and the final report contains noth- 
ing to change this opinion. It has been said that Ameri- 
cans are inhospitable; that the fine art of extending true 
hospitality is unknown within our borders. It is possible 
that someone may cite this particular report as proof of 
this assertion. But we know that none of our readers, 
nor any American engineer or manufacturer would treat 
a visitor in some such fashion as this. 

When the visitor is announced in your home, enter 
his presence with your hands behind your back, march 
io within three paces, click your heels together, throw 
your shoulders to attention, and with a stern expression 
and uncompromising air demand: “Sir, you must assure 
me that I shall be a welcome guest in your home before 
you can enjoy the hospitality of mine.” Yet, what is the 
difference in spirit between such treatment of a guest in 
home and the treatment for a shop 
None, we believe. 


one’s suggested 
Visitor 

But there is evidence in the report that the appeal has 
not met with anything like unanimous approval. Quota- 
lions are presented from four societies as approving the 
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suggestions. Two others are stated to “approve of sug- 
gestion No. 2 of the letter in question, as best calculated 
to solve the problem.” Finally, it is stated “in addition, 
perhaps a dozen letters came from the secretaries of so- 
cieties. ..... .. . . Who heartily indorse the sugges- 
tion, and desire to learn the result of the in- 
aro. 

We do not know what “perhaps a dozen” means, 
whether it implies 10 or 11 or a baker’s dozen, 13. But 
taking this at its face value as meaning 12, but 18 of 
the societies addressed have approved any part of the 


suggestion. On the other hand, two are quoted in op- 
position. This accounts for but 20 societies out of the 


52 addressed. 

Turning to the field of mechanical engineering and 
machinery building, there is no excuse whatever for such 
a suggestion. The relationships between mechanical en- 
gineers and machinery builders in Europe and in this 
country are most cordial. This is amply shown by the 
courtesies extended individually and collectively to and 
by members of the great European and American me- 
chanical-engineering societies. This coming summer is 
to bring a most unusual opportunity to American en- 
gineers to see the industries of Germany; for the Ameri- 
can Society of Mechanical Engineers is to be the official 
guest of the Verein Deutscher Ingenieure for a two 
weeks’ journey through the industrial centers of the Ger- 
man Empire. 

After receiving such courtesies as these, what excuse 
can we have to set up any barrier, even a paper one, when 
German engineers wish to visit our shops, and great 
mechanical-engineering works? Why put a fly in the’ 
ointment that is healing what few engineering jealousies 
and misunderstandings still exist ? 

It is unquestionably one of the duties of the officers 
of a technical organization to aid its members in getting 
information from abroad and entrance to foreign plants. 
The practice of the American Society of Mechanical En- 
gineers shows how this can be done in a most tactful 
manner. The letter of introduction given to the foreign 
visitor contains this sentence: “He brings with him a 
cordial invitation from his company to American visitors 
in return for courtesies extended.” There is no request 
to reciprocate, no raising of the issue. But the gentle- 
manly visitor in accepting this letter is bound by com- 
mon hospitality to extend privileges to American visitors 
in his home country. This is a kind, dignified, adequate 
way of handling the situation. 
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A kneen observer has remarked that all of the profes- 
sions have benefited by mechanical invention save one. 
He points out that physicians and surgeons have num- 
berless mechanical devices to aid in curing the ills of hu- 
manity; the influence of clergymen is increased and 
broadened by our modern means of transportation and 
communication ; the statesman makes use of the modern 
printing press and a multitude of uptodate musicial and 
noise-making instruments and devices in reaching his 
constituents. 

The lone exception is the lawyer. He has adopted but 
a single modern mechanical device; that is, the friction 
brake, and this he has applied with great success to the 
wheels of justice. 
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SHOP EQUIPMENT NEWS 


A Knee Drilling Machine 


The table of the machine shown is raised by the knees, 
thus leaving both hands free to handle the work. The 
steel spindle is hardened, ground and lapped, and runs 
in a bronze bushing. The machine is fitted with ball- 
bearing thrust bearings and an idle pulley, so that it 
ean be run either from above or below. It also carries 
a chuck taking a diameter up to 7 in. 

















A KNEE DriILLInc MACHINE 

The distance from the column to the center of the 
table is 3 in., and from the chuck jaws to the table when 
at its lowest position on the column, is 3% in. The 
spindle can run at a speed of 6000 r.p.m. The diame- 
ter of the spindle is % in.; it is driven by a 14-in. 
round belt. Adjustable stops are provided on the table 
so that holes may be drilled to a positive depth. 

This machine is a recent product of the Sloan & Chace 
Mfg. Co., Newark, N. J. 

roy 
Set-over Turret 

The set-over turret illustrated is designed for outside 
turning, facing, boring and recessing with a single-point 
tool. The set-over movement is operated by the ball handle 
and screw shown, which is provided with micrometer 
dial. A center stop is provided for bringing the turret 
holes in line with the spindle, and a binder handle is 
furnished for clamping the turret slide to prevent longi- 
tudinal movement while the turret is moved crosswise. 


The turret is revolved automatically by the backward 
movement of the turret slide. The turret locking bolt 
is placed at the front end of the slide and works in 
hardened and ground taper bushings let into the solid 


turret near the edge. “Taper gibs running the entire 

















SetT-OVER TURRET 


length of the saddle provide means for taking up side 

wear, and the saddle rests on an adjustable taper base. 
This turret was recently added to the lme manufac- 

tured by the Acme Machine Tool Co., Cincinnati, Ohio. 
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Duplex Miller 


In the machine shown, which is intended for light to 
medium work. the heads have independent micrometer 
adjustment to and from each other, and the spindles 
have independent vertical adjustment with micrometer 

















DupLex MILLER 








This permits universal adjustment and 
The spin- 
The drive 


hand-wheels. 
enables the finishing of corners and ledges. 
dies are taper and run in solid bronze boxes. 
is by linked train of gears from the driving shaft, which 


runs along the rear side of the bed. Changes of speed 


are provided by the cone pulley on the driving shaft, P 


which is back-geared 3: 1. 

The feed is driven from the driving shaft to the left- 
hand end of the bed by a series of change gears, which 
are all covered and handled from below, giving 12 changes 
ranging from '/.o, to ¥e in. per turn of spindle. The 
914 in. wide, slotted and fitted with auto- 
It has quick movement by screw 
The feed screw is driven 


table is 
matic trip and reverse. 
ball handle of 1 in. per turn, 
direct by hardened-steel worm gear and tool-steel worm 
running in an oil bath. Oil pump and reservoir are 
provided and all gearing protected. This machine is 
four sizes and five capacities by The Garvin 
New York, N. Y. 
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Machine Co., 


Power Press 


The power press shown can be used either as a direct- 
driven machine or through back gears. It is equipped 
with an adjustable knockout which is actuated by an ec- 
centric rod connected to the slotted disk on the end of 
The knockout, which is used for forcing 


i a 


the crankshaft. 




















INCLINABLE Power PREss 


out swaged material from below, is adjustable on the 
crankshaft end, and also has an adjustable bar below 
the bed. 
in the ram of the press which is actuated from the spe- 


In addition to this there is a second knockout 
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cial knee put on the frame on the rear, and operates 
through the slotted hole in the rear of the ram. 

The machine is designed for blanking, swaging and 
forming, and is equipped with instantaneous roller-fric- 
tion clutch. The crankshaft is of forged nickel-steel, 
the wristpin is 514 in. in diameter, and the bearings are 
514x8 in. When swaging and forming the machine is 
generally used with heavy tie-rods; when large sheets are 
blanked the tie-rods can be removed. 

To operate the machine as direct-driven, it is only 
necessary to disengage a pinion from the driving gear, 
which is 42 in. in diameter and has an extended hub on 
which the tight pulley is keyed, the loose pulley running 
on the crankshaft. 

The machine is of the inclinable type, and the path 
of the ram is directly below the heavy bearings. The 
bed has a thickness of 9 in. below the bolster plate. The 
press weighs 14,800 lb., and is a recent product of the 
Standard Machinery Co., Providence, R. I. 


2 


Drill Jig for Round Work 


This jig is designed for drilling 
about 0.002 in. of central. Taper 
and a hole can be drilled close to a shoulder where the 
piece is of two different diameters. 

The jig is made in two sizes for work from 2 


round work to within 
pieces can be drilled, 


to % in. 
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and 114 to 4%, in., An adjustable stop gage 
is provided to set for distance between holes, or for dis- 
tance from the end of the work. Standard sized slip 
bushings 14 to \% in., by sixteenths, are furnished. This 
jig is manufactured by the M. B. Hill Mfg. Co., Worces- 
Mass. 


respectively. 


ter, 
Combination Flanging Machine and 
Rotary Shear 

The halftone shows a machine recently developed by 
the Niagara Machine & Tool Works, Buffalo, N. Y., in- 
tended for flanging operations on disks up to 14 in. thick. 
It has two horizontal shafts driven at the rear end by 
connecting gears. A pair of miter gears connect the lower 
shaft with a vertical shaft in front, supporting the lower 
flanging roll, while the upper flanging roll is mounted on 
the upper horizontal shaft, which can be raised and low- 
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ered by a handwheel. The upper flanging roll can be 
quickly adjusted laterally for metal of different thick- 
nesses. 

The clamping or circle arm is mounted on the base, 
fastened firmly to the main frame. Provision is made 
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permitting adjustment for counterboring, recessing and 
parallel boring. The chuck %¢-in. offset and will 
accommodate drills or bars up to 34 in. in diameter, and 
bore holes to 414 in. in diameter. The body is 4 in. in 
diameter and 3 in. long, allowing entire use of cross-trave! 


has 




















COMBINATION FLANGING MACHINE AND RoTARY SHEAR 


to adjust the arm for disks of different diameters. To 
obtain rigidity the upper part of the clamping arm is 
tied to the frame by means of two heavy shafts, also sup- 
porting a hold-down attachment which can be raised and 
lowered by means of an eccentric lever. 

The metal is first cut into circular shape of the de- 
sired diameter and clamped between the two disks of the 
circle arm. Then the upper flanging roll is gradually 
brought down, forming the flange. The machine can 
also be used as a rotary shear, in which case the flanging 
rolls are removed and a pair of cutters substituted. It 
has a capacity to work metal as heavy as 44 in. It will 
flange disks from 18-in to 12 ft. in diameter at a max- 
imum height of 2144 in. It is designed to cut disks from 
14 to 110 in. in diameter from a square blank. 


os 
ve 


Combination Boring Head and 
Drill Chuck 


The halftones show a combination offset boring head 
and drill chuck recently developed by the J. T. Flynn 
Manufacturing Co., Detroit, Mich. 

The chuck, as shown in Fig. 1, is fitted with universal 
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Fie. 1. Comprnatron Bortna Heap anp Dritit CuucKk 


jaws, and adjustment is secured by means of the two 
screws shown. The jaws are guided by a flange on each 
side 34x1 in., and are forced against the inside face of the 
sleeve by a tension nut at the back of head. The jaws 
are V-shaped and provide a three-point bearing on drills 
or bars 1% in. in length. The head is threaded to re- 
ceive the shank. The dial is graduated in thousandths, 











Fie. 2. Cuuck Equrrrep witH Souip Cross-BLocK 


of the mill. The chuck is pierced with a 34-in. hole and 
can, therefore, be fitted to the lathe spindle. 
This chuck is also made with solid cross-block, 
in Fig. 2, and is graduated on the face for different dril! 
sizes to conform with the dial graduations for setting the 


as shown 


cross-block central. 


es 
ee 


Swing Grinder 


The design and construction of the swing grinding 
and polishing machine shown requires little explanation. 

The machine is suspended as shown, and the wheel 
can be readily brought to the work. It the 
countershaft and the frame carrying the wheel is weight 
halanced as shown. The wheel is located at the side of 
the operator for safety, and the flexibility of the machine 
adapts it, when fitted with a circular wire brush, for 


swings on 


cleaning castings and similar operations. 
This machine is made by W. D. Pratt, Canton, Ohio. 




















SWING GRINDER 
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Springfield Shear Blade Grinder 


The shear-blade grinder, made by the Springfield Man- 
ufacturing Co., Bridgeport, Conn., shown in the accom- 
panying engraving, has a number of interesting features. 
The machine will grind a knife 130 in. long, 8 in. wide 
and 3 in. thick. The knife holder is supported by a bear- 
ing bracket every 30 in. and is locked at each end. Posi- 
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gether with the job orders or other instructions accom- 
panying the plan. 
PRINTS FOR MANUFACTURING WorK 

The best method of furnishing drawings to the me- 
chanic who does his work in the shop, so far as the con- 
venience of the mechanic is concerned, is to mount the 
blueprints on wooden boards or on heavy paper board. 
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SPRINGFIELD 

tive locating stops make the resetting of the holder easy. 
The bearings of the machine are bronze-lined bushings, 
set into holes bored in the castings. The clutch is ar- 
ranged so that the handwheel does not revolve and con- 
Feed handwheels make it possible to 
The reverse is also 


fuse the operator. 
operate from either front or rear. 
operated from either side. 

The bolt holes in the flanges of the grinding head are 
slotted so that the head may be adjusted to grind knives 
concave. The pump is driven by a belt from the counter- 
shaft, and the piping is arranged to throw a good stream 
of water onto the grinding face. The machine weighs 
11,000 lb. 
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Shop Blueprints 
By J. A. 





FURER* 









Blueprints of working plans may be issued to the pro- 
duction departments finally to the mechanic, 
mounted, rolled or folded. The following are the princi- 
pal considerations which should govern the choice of 










practice : 
The convenience of the workman in consulting the 






plan. Protection of the print against wear and tear while 
in use. Adaptability for filing the print temporarily in 





the planning office or in the shop office while waiting for 





the job to be taken up; or for filing it between jobs if the 
plan is to be used for repetition work. Convenience of 
the workman in carrying the plan with him to the job. 
Adaptability for sending the prints to the production de- 






partments by way of the regular messenger service, to- 





*Naval 





constructor, U. 8S. Navy, Philadelphia, Penn. 











SHEAR-BLADE 


GRINDER 


This is also an economical method if the plan must be 
used day in and day out, as on repetition work, because 
the mounting saves it from wear. 

The life of the print can be further lengthened by 
giving it a coat of shellac or varnish, so as to keep it 
clean. Mounted plans also lend themselves to convenient 
filing in the toolroom, or in the shop planning office, 
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and thus remain readily available for reissue to the work- 
man with the tools and other equipment for doing the 
job. 

Fig. 1 shows the rack installed in the storeroom of the 
boat shop at a navy yard, in which the mounted detail 
drawings of the various kinds of boats built in this shop 
are filed. A complete set of all the plans necessary to 
build each kind of boat is on hand in this rack. The 
boards are made of %-in. white pine with end cleats to 
prevent splitting. 

For jobbing work, however, a drawing is seldom used 
for more than one job. Protecting the print against 
wear is, therefore, of less importance than in the case of 
repetition work, as the only requirement is that it shall 
last only long enough to complete the job. If, in addition, 


~2 
~2 
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meeting the average requirements of outside repair work, 
to which class most of the work done in this division 
belongs. The prints are folded accordion-pleated, as 
shown in Fig. 2, so that the workman need not unfold the 
whole plan to consult a particular detail. 

The folds are made of a standard width-and length, 
corresponding to the size of the job-order form, so that 
the file copy can be slipped into the jacket centaining the 
other data for doing the work. The plans, if folded in 
this way, can be sent through the mail to the shops like 
any other letter-size sheets. While awaiting the begin- 
ning of the job they are filed in pigeonhole racks in the 
The title is 
always brought out to appear on the last fold, as shown, 


planning department or in the shop office. 


so as to facilitate locating the plan in the racks. 














Fic. 2. Drawine FoLtpep Accorpron PLEATED 








Fic. 3. FULLER Boarp TemMpLATeE—First Fouip 

a great deal of the work shown on the plan must be done 
outside of the shop, and the mechanic must consequently 
take the plan with him, as is the case with shipyard work, 
some of the considerations already enumerated become 
relatively more important. 

A mounted print, if it is to be used for doing the job 
only once, is unnecessarily expensive, and is awkward to 
carry to the job. Rolled plans are difficult to refer to, 
except on a drawing table, and in the hands of the me- 
chanic become torn in short order. They are also incon- 
venient to distribute by the regular messenger service, and 
cannot readily be filed with the written instructions, such 
«s the job order, bill of material anJ other data needed 

‘xecute the work. Neither of these methods is, there- 


‘e, particularly well adapted to jobbing work. 
The practice of folding the blueprints was finally 
adopted in ene of the divisions at a navy yard as best 


Sreconp Foup 


Fig. 4. Futter Boarp TEMPLATE 

In order to simplify folding the prints to this standard 
size, a Fuller board template is used as shown in Figs. 
3 and 4. The template is made of fairly heavy Fuller 
board creased to the standard width of fold. It is plac ed 
flat on the table and the blueprint laid on top of it, with 
one end at the middle crease. The first section of the tem- 
plate to the left of the middle is folded over from left to 
right (facing the table), as shown in Fig. 3. The next 
fold is then made from right to left, as shown in Fig. 4, 
followed by a fold from left to right, and so on. The 
template and print are then unfolded, leaving the latter 
properly creased for refolding. The endwise folds are, 
of course, easily made without the aid of a template. 

By the use of this simple template, prints can be folded 
very quickly and to absolutely uniform and standard 
width, which is important to insure neatness and correct 
fit in the job-order jac kets and files. 


—_—s 2 
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NEW PUBLICATIONS 











THE AMERICAN GAS WORLD. Vol. 1, No. 1. Price $2 per 
year. Size, 9x12 in. Published monthly by Gas Pub- 
lications, Inc., Denckla Bldg., Philadelphia, Penn. 

The first issue contains some 36 pages of reading matter, 
dealing largely with the business end of the application of 
gas. The editor’s announcement states that “its purpose is to 
help men of the gas fraternity, to incite them to renewed 
effort, to furnish the tools of combat, and to cheer on the good 
men who are, day in and day out, struggling to attain for the 
industry that engineering and commercial supremacy to which 
it is justly entitled.” 

In arrangement and makeup this number is attractive. 
The text is arranged in two columns, and there is a plentiful 
use of illustrations. 


FORGING, STAMPING AND GENERAL SMITHING. By Ben- 
jamin Saunders. Four hundred and twenty-two 5%x8%- 


in. pages; 728 illustrations; index. Price $2. Spon & 
Chamberlain, 123 Liberty St.. New York, N. Y. 
This book deals with British forge-shop practice. It gives 


sketches of forgings for a wide variety of work, the correct 
forging dimensions, time for doing the work, and weight of 
the finished forgings. It is divided into two sections, the 
first dealing with smithing and forging, the second with 
drop forgings or stampings. The first part has 538 ilius- 
trations of forged pieces. The time given in each case is the 
actual time of the smith in making the forging from start 
to finish. No time has been allowed for waiting or delays 
of any kind. The second part contains 190 illustrations of 
drop-forging dies and drop-forging work. 

This book is of a kind of which many more are needed. 
It gives every evidence of having been written by a practical 
foreman blacksmith, and in addition to showing how the 
work is actually done it gives the time for its completion. 
We hope the day will come when there will be many other 


books of this same general nature dealing with machine- 
shop work. The value of this book will be lessened some- 
what for American readers by the fact that the labor costs 
and wage rates are given in pounds, shillings and pence, 
and thus must be converted before being of service here. 
HANDBOOK OF ENGLISH FOR ENGINEERS. By Wilbur 

©. Sypherd. Three hundred and ten 442x6%-in. pages; 


index. Price $1.50. Scott, Foresman & Co., New York, 
i. ae 


This is a much needed book. The weakness of the Eng- 
lish in technical writing is well known, and has led to fre- 
quent comment. Thus a book containing helpful hints and 
information for the technical writer has an open field and 
should have a large sale. 

The book under review is designed “primarily to meet the 
needs of advanced engineering students and of young engi- 


neers in actual practice.” The author might have added 
with truth, “and for many engineers who are no longer 
young.” The matter is divided into five chapters with these 
titles: The General Problems of Engineering Writing; Me- 


Details Common to the Various Forms of Technical 
Letters; Reports; Articles for Technical 


chanical 
Writing; 
Journals. 


Business 


The book is exceptionally well written, rules are plenti- 
fully given, and there is a wealth of illustrative examples, 
many of which were taken from articles published in the 
technical press The makeup of the book is attractive, and 


in keeping with the best of handbook production. We take 

pleasure in recommending this work to anyone who desires 

to improve his written technical English. 

THE GASOLINE ENGINE ON THE FARM. By Xeno W. Put- 
nam. Five hundred and six 5x7%-in. pages; 179 illus- 
trations in the text: index. Price $2.50. The Norman 
W. Henley Publishing Co., New York, N. Y 
This volume is intended for the workman on the farm who 

has to do with the installation, use and upkeep of modern 
farm machinery. It is written in nontechnical language and 
is thus intended for the reader who possesses little mechan- 
ical knowledge, but who wishes to become familiar with the 
operation and care of gasoline engines and auxiliary ma- 
chinery 


There are 30 chapters with these headings: The Call and 


the Answer: The Internal Combustion Engine: The Com- 
bustion Chamber: The Piston and Its Auxiliary Parts; The 
Port and Valve System; The Carburetor; The Ignition Sys- 


tem; Engine Speed Regulation; The Crankshaft and its Bear- 
ings; Setting the Engine; The Fuel Supply; Lubrication; 
Elimination of Engine Troubles; Erecting and Operating the 
Engine: The Traction Engine: What is Best in a Tractor: 
‘’perating the Tractor; Power Transmission; Belts and Belt- 
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Forms of Transmission; The Feed Room; The 

Workshop; The Farm Woodpile; Orchard and Garden; Irri- 

gation; The Woman’s Story; Home-made Conveniences; 

Modern Power Applications; The Ideal Farm; Useful Rules 

and Formulas. 

PRACTICAL MATHEMATICS, PARTS I AND II. By Claude I. 
Palmer. Part I. One hundred and thirty-nine 4%x7-in. 
pages; 20 illustrations; indexed. Part II. One hundred 


and fifty-two 4%xT7-in. pages; 130 illustrations; indexed. 
oo 75c. per part. McGraw-Hill Book Co., New York, 


ing; Other 


These books are the outgrowth of a course in practical 
mathematics, given to evening classes in the Armour Insti- 
tute of Technology, during the last eight years. The pupils 
were men, ranging in age up to 55 years, who realized the 
need of a knowledge of elementary mathematics as a tool 
to be used in daily work. Thus the series has been written 
for the adult in touch with the real things of life. It is 


intended to be used in classes in evening, trade and con- 
tinuation schools. 

Part I deals with arithmetic and its applications, and 
is divided into nine chapters with these titles: Prelimi- 
nary Work; Common Fractions; Decimal Fractions; Skert 
Methods and Checks; Weights and Measures; Percentage 


and Applications; Ratio and Proportion; Density and Specific 
Gravity; Powers and Roots. A feature of each chapter is a 
number of especially selected problems largely practical in 
nature and of a kind to appeal to the shop man. In all. 
some 2000 of these drill exercise problems are presented. 

Part II deals with geometry and its applications, and has 
nine chapters with these headings: Plain Surfaces, Lines 
and Angles; Triangles; Circles; Graphical Methods; Prisras; 
Cylinders; Pyramids; Cones and Frustums; The Sphere; Vea 
rious Other Solids. The method of treatment is the sama 
as in Part I. 

These are worthy books, well planned, well written, and 
in a form to meet the practical purpose outlined above. 
A few points to which objection might be raised lie in some 
of the factors from shop practice, which are introduced to be 
used in solving problems. One such is on page 72 of 
Part II, where cutting speeds for metals are given, as 
quoted from a recognized authority. In general these are 
far too low to correspond to the best of present-day prac- 
tice. For instance, the cutting speed of bronze is given as 
from 6 to 18 ft. per min.; planing speed for cast and 
wrought iron 18 ft. per min., and turning speeds for ma- 
chinery steel as 14 ft. per minute. 

A second illustration of this is on page 148 of the same 
part, where a table of strengths of materials is given. The 
objection here is one of incompleteness. However, in mak- 
ing these slight criticisms the reviewer appreciates that the 
books have been prepared to teach mathematics, and not 
to present shop information in handbook form. 

The only chapter in these two volumes which seems un- 
happily prepared is chapter 5 of Part I, dealing with weights 
and measures. Here about 1% pages are devoted to the 
Cnglish system, which prevails generally in this country. 
By contrast some 10 pages are devoted to the metric gsys- 
tem. This seems disproportionate and has the appearance 
of being the result of over-enthusiasm for the metric sys- 
tem on the part of the author. Important though the 
metric system is to the scientist, the practical shop man, 
for whom the books have been written, comes in contact 
with it but very little. 





PERSONALS 











Charles L. Allen, treasurer and general manager of the 
Norton Co., and Aldus C. Higgins, secretary of the same com- 
pany, sailed for a six weeks’ European business trip. 

E. Stubbs, who was formerly 
Lodge & Shipley Machine Tool 
present superintendent of the 
Springfield, Vt. 

William H. 


manager of the 
Ohio, is at 
Shaper Co., 


assistant 
Cincinnati, 
Fellows Gear 


Co., 


Morse, until recently assistant vice-president 


of the A. Garrison Foundry Co., Pittsburgh, Penn., has be- 
come assistant manager of the Toledo Machine & Tool Co., 
Toledo, Ohio. 


H. D. Wilson has assumed the’ general management of the 
Wilson-Snyder Mfg. Co., Pittsburgh, Penn., in addition to re- 
taining the vice-presidency. B. F. Harris, of the Davo-Doyle 
Co., has been appointed sales manager. 

Joseph Chidley, master mechanic of the Lake Shore Di- 
vision of the L. S. & M. S. Ry., has been appointed assistant 
superintendent of motive power. He is succeeded by O. M. 
Foster, formerly assistant master mechanic. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


George A. Whitney is having plans rR for the con- 
struction of a garage, one story, 60x125 ft., at 90 Main St., 
Fitchburg, Mass. 


G. Haarmann & Co., iron workers, contemplate the con- 
struction of an addition at their plant in Holyoke, Mass. The 
new building will be of concrete and steel, and will double 
the capacity of their plant. 


The Sturtevant Merrick Co. will build a new garage and 
storehouse on Chestnut St., Springfield, Mass. he garage 
will be one story, 30x50 ft., and the storehouse four or five 
stories, 110x165 ft. McClintock & Craig are archs. 


The American Screw Co., Providence, R. I, has purchased 
the Rogers Mills on Attwells Ave. and will operate the same 
as a branch factory. 


We are officially advised that the Mead-Morrison Mtg. Co., 
manufacturer of coal-hoisting machinery, Old South Bldg., 
Boston, Mass., is in the market for the following machinery: 
Boiler department: One splitting shear, 1l-in. plate, any length 
and width; one punch, 54 in. depth of throat, capacity 1%\%-in. 
hole in 1-in. plate; one horizontal flan unch, 12-in. throat, 
1%-in. hole in 1-in. plate; one angle an "< annel roll, capacity 
6x6x%-in. angles; one 16-ft. plate planer; one power brake, 
capacity %-in. plate, about 10 ft.; two post radial drills, 8-ft. 
arm; one plate- vending rolls, % -in. plate, 8 ft. between hous- 
ing; one quick-acting punch, %-in. hole, %-in. plate, 18-in. 
depth of throat; one angle-iron shear on turntable, motor 
drive, alternating current, 6x6xl-in. angle; one splitting 
shear, %-in. plate, any length and width; one cutting-off saw, 
bar stock, motor drive, alternating current: one cut-off and 
centering machine, 6-in. capacity, motor drive, alternating 
current; one pipe-threading machine, lin. to 6 in., motor drive, 
alte-noting current; one portable rivetter, 25x25 in., approxi- 
mately; one fuel-oil portable heater, one Rivet-heating forge, 
air pressure; two portable rivet-heating foi ges, air pressure; 
six long stroke rivetting hammers, Tin. rivet; two light 
rivetting hammers, %-in. rivet; 12 chi ping and calking ham- 
mers: two reversing air drills, 1-in. arilt Smithing department: 
One 1500-lb. single-frame steam hammer; one upsetting and 
bending machine, 3-in. diameter stock capacity; one furnace, 
24x9x27 in., back and front open; two flange clamps. 


MIDDLE ATLANTIC STATES 


According to press reports, the Auburn Converting Co., 
Auburn, N. Y., is in the market for a 5-hp. motor, three-phase, 
1800 or 2000 revolutions. 

The Baker Gun & Forging Co., Batavia, N. Y., manufac- 
turer of guns, automobile electric starters, etc., and the 
Jamesville Mfg. Co., Jamesville, N. Y., maker of automobile 
arts, will be merged, and the Jamesville plant moved to 
3atavia, where building, equipment, etc., are to be greatly 
increased. Hugo Brugman, Syracuse, pres. of the Jamesville 
Co., will have general charge of the amalgamated companies. 
D. W. Tomlinson, Jr., supt. of the Baker Gun & Forge Co., 
will continue in that capacity in the merged companies 


The Niagara Electric Steel Corporation, recently incorpor- 
ated with a capital of $50,000, has plans under consideration 
for a factory at Buffalo, N. Y. Leroy A. Lincoln, Ellicott 
Square Bldg., has the matter in hand. 

The plant of the East Buffalo Iron Works, Buffalo, N. Y., 
was damaged by fire, Feb. 13 Loss, $25,000. The plant will 
be repaired immediately. 

The Otis Elevator Co. has awarded a contract for the con- 
struction of a one-story and basement foundry, 106x402 ft., 
to be erected on Northern Ave., Buffalo, N. Y. Green & Wicks 
are archs. Noted Feb. 20. 

The Ferguson Steel & Iron Co., recently incorporated with 
a capital of $100,000, to manufacture and deal in steel and 
iron products, is looking for a location at Buffalo, N. Y 

The Batored Ore Co. is building a plant at Hamburg St. 
and the Buffalo River, Buffalo, N. Y. 

The King Sewing Machine Co., Rano and Welland Sts., 
Buffalo, N. Y., has awarded a contract for the construction of 
a one- and two-story foundry, 117x202 ft., estimated to cost 
$35,000. 

The Nichols Copper Co., 25 Broad St.. New ‘York, has 
awarded the contract for the construction of a smelting and 
furnace plant to be erected at Laurel Hill, N. Y The esti- 
mated cost is $100,000. 

The agree = Co. has leased the plant at Elm St. and 
the Erie Lockport, N. Y., formerly occupied by the 
American Distriet Steam Co., and will equip the same for the 
manufacture of auto radiators. ©. M. Diall is gen. mgr 


The Aluminum Co. of America, with main offices at Pitts 
burgh, Penn., contemplates the construction of a new plant 
at Massena Spring “eae ee A 


A two-story garage will be erected at Ave. B and 20th 3t., 
New York, for John U. Brookman. Plans have been filed “or 
a building 92x107 ft., to cost approximately $35,000. 


The garage at 205 West End Ave., New York, was damaged 
by fire, Feb. 13. The garage was owned by the Independent 
Garage Owners’ Co., and the damage is estimated at $100,000 
William F. Nicholai is mer. 

The Steiber Iron Works, Boro. The Bronx, New York, N. Y., 


contemplates the construction of a factory at Jackson Ave. 
and St. Mary St. The building will be two stories, 50x100 ft., 
of brick and steel. 

The Parker Oxygen Generator Co., which will manufacture 
oxygen generators for hospitals and marine use as well as 

hysicians enerally, is being organized to do business at 
iagara Falis, N. Y. The concern will be capitalized at $100,- 
000, and will establish a plant in the north end of the city. 

James Sweeney, Jr., pres. of the Sweeney Industrial Prop- 
erties, is having plans prepared for a factory for the Niagara 
Steel Co., at North Tonawanda, N. 

Plans have been prepared for the construction of a two- 
story and basement addition, 70x375 ft., to the plant of the 
F. I. A. T.. Automobile Works, Poughke epsie, N. Y. The 
building is estimated to cost $50,000. A. E. Schaaf is gen. mer. 

The Central R.R. of New Jersey has awarded contracts for 
the construction of a roundhouse and repair shop, to cost 
$150,000, and a power plant and boiler house, to cost $100,000, 
at Communipaw, N. J. 

We are officially advised that William S. Roe, 17 Mechanic 
St., Newark, N. J., wants prices on the factory-supply line, 
such as wheelbarrows S, power transmission, steam appliances, 
machine bolts, cap screws, set screws, drills and rough hard- 
ware. 

The Balbach Smelting & Refining Co. has awarded a _con- 
tract for the construction of an addition to its plant at New- 
os. 2 J. The plans provide for a one-story structure, 110x 

0 ft 
; The cutlery factory of Sechnefel Bros., at 684 17th Ave., 
Newark, N. J., was damaged by fire, Feb. 10. Loss, $6000. 

The Vulcan Detinning Co. contemplates the construction of 
a three-story factory, 100x7 ft., at Sewaren, N. J. Estimated 
cost, $40,000. Charles P. Huli, 114 Liberty St.. New York, is 
secy. 

The Fleetwooa Metal Body Works contemplates the con- 
struction of a plan: at Fleetwood, Penn. 

The Abram Cox Stove Co. has awarded a contract for 
alterations to its plant at American and Dauphin Sts., Phila- 
delphia, Penn. Estimated cost, $4000. 

The Baltimore Tuoe Co., Carey and Wicomico Sts., Balti- 
more, Md., has awarded the contract for the construction of 
a one-story factory, 30x50 ft. 

Plans have been prepared by C. M. Anderson, arch., for 
a brick and steel addition to the plant of the National Enamel 
& Stamping Co., at Light and Race Sts., Baltimore, Md. 


SOUTHERN STATES 


The Standard Iron Works, Spartanburg, S. C., plans te 
erect two brick buildings, one of which will be 48x100 ft. and 
the other 52x100 ft. 


The Union Foundry Co., Anniston, Ala.. manufacturer of 
ornamental lighting fi. will erect an addition to its plant, 
having an area of out 10,000 sq.ft. Gerard Schumacher § is 
gen. mer. 


The Sloss-Sheffield Iron & Steel Co., Birmingham, Ala., plans 
extensive improvements in its various properties at a total 
cost of about $300,000. J. Campbell Maben, Jr.. Birmingham. 
is vice-pres. 


E. S. Richards & Son, Lake Providence, La., are building 
a garage, machine and blacksmith shop. There is also to be 
a tin and plumbing department 


The Lewisburg Foundry Co. has been organized at Lewis- 
burg, Tenn., with $50,000 capital stock, and has taken over 
the plant of the Sheffield Foundry Co., Sheffield, Ala... which 
has been moved to Lewisburg. he plant will be enlarged 
and new equipment purchased W. T. Archer is gen. mer. 


The Wright Motor Car Co., Memphis, Tenn., has established 
quarters at Fourth St. and Monroe Ave., and will be in the 
market for machine tools, to be installed in its service station 


The Co-operative Motor Car & Repair Co., Nashville 
Tenn., will equip a repair shop in the near future H. N 
Branceon is interested. 


Cc. B. “owler, Ironton, Ohio, is reported to be planning the 
establishment of an iron furnace at Ashland, Ky He was 
formerly manager of the plant of the Marting Iron & Steel 
Co., at Tronten 


Rogers, Brown & Co., Cincinnati, Ohio, are reported to be 
considering pians for the establishment of a blast furnace 
at Ashland, Ky 


MIDDLE WEST 


Fire, Feb. 10, aestroyed the plant of the Christy Steel Co 
Akron, Ohio. Losr, $20,000 


A company, which will probably be known as the Dove 
Steel Co., is being organized to establish a mill in Canal 
Dover, Ohio. The company will make hot- and cold-rolled 
sheets and openhearth steel Among those interested are 
be M Parin, H. T. Mye A. Smith and M. S. Young, Pittsburg 
"enn. 


The Ideal Steel Wheci Co., Cincinnati, Ohio, has taken over 
i plant of the Seufferle Cooperage Co., Spring and Grove 
Aves., Cincinnati, and will immediately install Special equip- 
ment for the manufacture of its patented wheel “Biteh 
is pres 
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The Ohio Brass & Copper Co., Cincinnati, Ohio, will move 
from 424 to 412 Elm St. ew equipment will be purchased. 

The Kennett Motor Truck Co., Cincinnati, Ohio, plans to 
erect a two-story garage. 

The Cincinnati Mfg. Co., Cincinnati, Ohio, will enlarge its 
plant and add new equipment. The company manufactures 
special ornamental iron goods and wire screens. 

The factory of the Standard Top & Auto Equipment Co., 
Cleveland, Ohio, has been damaged by fire. 

The Park Drop Forge Co., Cleveland, Ohio, has awarded 
eontracts for the construction of an addition to its factory, 
to cost approximately $9000. The company manufactures 
automobile forgings. 

The Ripple Engineering Co. will erect a plant for the man- 
ufacture of appliances, fittings and apparatus used in connec- 
tion with illuminating. M. C. Ripple and Clark Baker, Cleve- 
land, Ohio, are interested. 

Bids for equipment, to cost between $3,000,000 and $5,000,- 
000, are being asked by the Otis Steel Co., Cleveland, Ohio. 
The company is preparing to pegia construction work on its 
new plant in the Cuyahoga Valley. The bids asked include 
equipment for a modern steel plant, and will be received 
through the United Engineering & Foundry Co., Pittsburgh, 
Penn. 

The Eberling Cement Machine Co., Hird St. and the New 
York, Chicago & St. Louis Ry., Lakewood, Ohio, is erecting a 
machine-manufacturing plant, which it expects to be ready 
for occupancy Mar. 1. 

J. P. Walter, Culver, 
40x84 ft. 

The Premier Motor Mfg. Co., Indianapolis, Ind., will award 
contracts at once for the erection of an addition. The build- 
ing will be two stories, 38x140 ft . Estimated cost, $9000. 

The M. Rumely Co., Laporte, Ind., will erect a factory to 
manufacture orchard tractors. 

G. A. & F. J. Meyer have leased buildings at the foot of 
Baldwin St., Detroit, Mich., and will engage in the manufac- 
ture of automobile trucks. 

Ackerman & McNamara have leased a factory at 210-12 
Sixth St., Detroit, Mich., and will operate an automobile 
repairing and painting shop. 

Thomas F. Cowley, 284 Park View Ave., 
receiving bids for the erection of a garage. 
$18,000. 

The Michigan Motor Car Co., Kalamazoo, Mich., will erect 
15 concrete garages. 

The Goodman Mfg. Co., manufacturer 
machinery, Chicago, Ill, will erect a two-story 
tion, 50x125 ft., to its plant at 4842 Halsted St. 

The Goodwin Car Co., Chicago, Ill., is building a 60x200- 
ft. one-story factory, costing approximately $20,000. 

The Macomb Sheet Metal Works, Macomb, Ill, has 
awarded the contract for the erection of a one-story build- 
ing, 250x137 ft. 

The Frost Engine Co., Evansville, Wis., will add new 
equipment. The company manufactures stationary and port- 
able gasoline engines. 

The Harley-Davidson Motor Co., Milwaukee, Wis., has 
leased a building to be designated as factory No. 7. It will 
house the automatic screw-machine department until spring, 
when new buildings will be erected. 

The Stewart-Warner Speedometer Co., Wis., 
will enlarge its plant at Beloit, Wis. 


WEST OF THE MISSISSIPPI 


The Emerson-Brantingham Co., Minneapolis, Minn., manu- 
facturers of gas traction engines, plans to erect an addition 
to its plant at Minneapolis, to cost approximately $250,000. 


The Fred Medart Mfg. Co., St. Louis, Mo., plans to build 
an addition to its plant for the manufacture of metal lockers 
and gymnasium supplies. 


The Curtis & Co. Mfg. Co., 
prepared for additions to its foundry and machine shop. 
equipment will be installed. 


WESTERN STATES 


R. J. Hilts, Aberdeen, Wash., 
garage and repair fae at Broadway and Second St., 
deen. About $12,000 will be expended. 


The Seattle Car & Foundry Co., Renton, Wash.,- plans to 
install a department for the manufacture of motor cars, and 
will install considerable new equipment. F. W. Chriswell is 
mgr. of the motor-car department. 


S. P. Carrigues, Portland, Ore., is having plans prepared 
for a commercial garage and machine shop, to be erected at 
Heppner, Ore. The building will be 43x100 ft. E. E. McLaran, 
Lumber Exchange Bldg., Heppner, is the arch. 


The Portland Sheet Metal Works, East Madison St., Port- 
land, Ore., will erect a new factory and workshop on, Holgate 
St, Portland. The estimated cost is $10,000. 


The Multicolor Press Co., Fresno, Calif., has taken out a 
permit to erect a factory at Fresno, for the manufacture of 
Printing presses. The estimated cost of the structure is 
$7500. 


Ind., will erect a two-story garage, 


Detroit, Mich., is 
Estimated cost, 


of electric mining 
brick addi- 


Milwaukee, 


Wellston, Mo., has had plans 
New 


lans to erect a commercial 
Aber- 


F. R. Dorn, Douglas Bldg. Los Angeles, Calif., is preparing 
plans for a commercial garage and machine shop, to be 
erected on Los Angeles St., Los Angeles, for Brown, Pallette 


& Brown. The building will be 50x140 ft. 
G. Struck, Orange, Calif., will erect a commercial garage 
and machine shop on East Chapman St., Orange. The build- 


ing will be 56x113 ft., and is estimated to cost $5500. 


R. Rochester, Jr., Pasadena, Calif., wi soon begin the 
erection of a commercial garage and repair plant on Oakland 
Ave. Pasadena. 


Claude M. Jones and J. H. Franklin, San Fernando St., 
Los Angeles, Calif., are planning the erection of a commercial 
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arage and repair pleat on West Colorado St., Pasadena, Calif. 
he building will be 70x120 ft. 


CANADA 


The Ontario Lantern Co., 30 St. Dizier St., Montreal, Que. 
will equip a new factory. Plans are being prepared, and 
work will begin as soon as possible. 

The Arthur Pequegnat Clock Co., Frederick St., 
Ont., is having plans prepared for a new factory. 

The Tuttle & Bailey Mfg. Co., New York, N. Y., makers of 
registers, plan the establishment of a Canadian branch at 
Bridgeburg, Ont. It will be composed of five tributary plants, 
and cost about $60,000. 

The Richards Wilcox Hardware Co., Aurora, Ill, has pur- 
chased a site at Chelsea Green, Ont., and will erect a Canadian 
branch factory, for which machinery to manufacture special 
lines of small hardware will be required. 

The Greening Wire Co., Napier St., Hamilton, Ont., will 
erect a large addition to its factory. Pratt & Perrine, 36 
James St., South, are preparing the plans. 

The Napanee Iron Works, Ltd., Napanee, Ont., will erect 
a new boiler shop to be equipped with modern machinery. 

The Canadian Refining & Smelting Co. plans the establish- 
ment of a new smelting plant at Orillia, Ont. Modern equip- 
ment will be required. O. Holding is mgr. 

The William Kennedy & Sons Co., Owen Sound, Ont., is 
having plans prepared for an addition to its foundry. A site 
has been purchased adjoining its property. 

The Canada-Forge Co., Ltd., Welland, Ont., will erect a 
new forge room of steel and brick, fireproof construction, to 
replace the one recently burned. Considerable new equip- 
ment will be required. Noted Feb. 13. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Berlin, 


The lumber mills of E. G. Deering & Son, on Paring 
Island, Biddeford, Maine, were destroyed by fire, Feb. 8. 
Loss, $50,000. 

Fire, Feb. 11, damaged the Bradford Knitting Mill, Ben- 
nington, Vt. Loss, $2000. 

The Taylor Bramley Knitting Co. is having plans re- 
pared for the construction of an addition, 30x75 ft., four 


stories, of brick, to its factory at Chicopee Falls, Mass. 


The Lilley Bros. Co. has awarded a contract for the con- 
struction of a one-story factory at 9 Douglas St., Lynn, Mass. 
The concern manufactures shoes. 


The Standsfield Felting Co., Oxford, Mass., is building a 
new dyehouse, also a new building, to take the place of the 
picker and stock building burned in December. 


The piano-leg factory of Beckwith Bros., at Westfield, 
Mass., was damaged by fire, Feb. 3. Loss., $10,000. 


The Dennison Mfg. Co. will soon close its plant at South- 
bridge, Mass., and remove stock and machinery to a new 
branch plant in Worcester, Mass. The Southbridge property 
was recently bought for railroad purposes. 


Fred M. Kimball, Boston, Mass., will be treasurer and man- 
ager of a company which plans to build a cold-storage em 
at Yarmouth, Mass. The lant will be a five-story frame 
building on the old Short Wharf site. 


The factory of the C. M. Shay Fertilizer Co., near Groton, 
Conn., was recently destroyed by fire. Loss, $75,000. 


The Harris Bros. & Barnett Co., manufacturer of muslin 
underwear, New York, N. Y., has leased the main floor of the 


Hooker carriage factory, at New Haven, Conn., and will 
establish a branch factory. 
It is planned to build two additional stories at the car- 


Wood, on Canal St., Stamford, Conn. 


riage factory of H. L. 
Henry 


The building is 43x54 ft., of hollow-tile construction. 
Marvin is arch. 


MIDDLE ATLANTIC STATES 


Julius Kayser & Co. contemplate the construction of a 
factory at Albany, N. Y., for the manufacture. of silk gloves, 
hosiery and underwear. The building will be seven stories. 
of concrete construction, and is estimated to cost $250,000. 


Plans are being prepared for a four-story and basement 
factory, 150x60 ft., to be built early in the spring by the 
American Cigar Co., at Albany, N. Y. Siotimated east, $40,000. 
E. P. Gavitt is secy. and treas. 


_ Charles H, Teicher, Batavia, N. Y., contemplates the erec- 
tion of a cold-storage plant, to cost approximately $80,000. 
Work will be started in near future. 


Colson & Hudson, archs., Dunn Bldg., Buffalo, N. Y., will 
receive bids about Mar. 15, for constructing five factories for 
the Cyphers Incubator Co. Estimated cost, $250,000. G. M. 
Curtis, Lockwood Bldg., is pres. 


The Barcalo Mfg. Co., Buffalo, N. Y., manufacturer of beds, 
is building an addition, 100x80 ft., three stories, to the plant 
at O’Connell Ave. and Louisiana St. The concern will also 
erect a two-story addition, 100x100 ft. 


Fire, Feb. 14, destroyed the refinery of Lautz Bros. & Co., 
soap manufacturers, Buffalo, N. Y. Loss, $75,000. 


Fire, Feb. 14, damaged the glycerine refinery building at 
the soap plant of Lautz Bros. & Co., Prince and Lloyd Sts., 
Buffalo, N. Y¥ Loss, $75,000. 


Incorporation papers have been filed by the Interstate 
Specialty Mfg. Co., to manufacture specialties and novelties 
in wood and steel. The directors are: O. B. Augsberger, G. A. 
Orr and E. H. Hunt. Arrangements are being made for a 
factory at Buffalo, N. Y. Temporary offices for the company 
are at 638 Prudential Bldg., Buffalo. 


The Dutchess County Hydrate Co., Inc., has retained Rich- 
ard K. Meade, engr., Baltimore, Md., to prepare plans and 
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specifications for a new plant which the concern intends to 
construct at Dover Plains, N. Y. 

Bids are being received by the Fonda Glove Lining Co., 
Fonda, N. Y., for a two-story and basement addition, 65x34 
ft., to its mill and dye house. G. W. Grieme, Blood Bldg., 
Amsterdam, N. Y., is arch. 

The Board of Estimate has agoresss lans of the Degnon 
Terminal Realty Improvement Co., 60 all St.. New ork, 
for developing an area of 250 acres on the site of the former 
Hunter’s Point Meadow, Long Island City, N. Y. The project 
involves an expenditure of $30,000,000, and provides for the 
construction of bulkheads, railroad tracks, warehouses and 
factories. Plans have been approved for the construction of 
118 buildings, among which is a three-story fire house on 
Thomson Ave., to cost $47,000. 

A contract has been awarded by the Degnon Terminal 
Realty Improvement Co., 60 Wall St., New_York, N. Y., for 
the construction of a building for the Loose-Wiles Biscuit Co., 
at Thomson Ave., Queens Pl. and Orton St., Long Island City, 
N. Y. The building will be nine stories and basement, 430x300 
ft., of reinforced-concrete construction throughout, except 
for structural-steel columns and glazed terra cotta veneer. 
William Higginson is arch. 

Henry H. Stebbins, pres. Bd. of Trustees, New York State 
Custodial Hospital, Newark, N. Y., will receive bids until 11 
a.m., Mar. 6, for constructing a cold-storage building, includ- 
ing heating, plumbing and electrical work, and installing re- 
frigerating and ice-making machinery. Herman W. Hoefer, 
State Arch., the Capitol, Albany, prepared plans. 

Swift & Co., Newburgh, N. Y., propose to erect a modern 
plant on the site of its present buildings at Front and First 
Sts. Estimated cost, $200,000. 

Fire, Feb. 17, destroyed the factory of the Hollow Ice Mfg. 
Co., Mills Lane and Boston Road, New York, N. Y. Loss, 
$75,000. 

The Standard Oil Cloth Co. plans the construction of a new 
factory at its plant in Peekskill, N. Y. 

James A. Ackley, Poughkeepsie, N. Y., contemplates the 
erection of a factory for the manufacture of cut glass. The 
factory will be 225x200 ft., located on east side of Pough- 
keepsie. 

The Niagara Sled Co. contemplates the construction of a 
factory at Tonawanda, N. Y. James Sweeney is owner. 

The Knox-Reiman Co. is building a planing mill at Main 
and Walnut Sts., Williamsville, N. Y. 

The American Chocolate Almond Co., 901 Jefferson St., has 
awarded a contract for the construction of a three-story brick 
factory, on the Paterson Plank Road, near Congress St., Jer- 
sey City, N. J. The estimated cost is $50,000. 

Fire, Feb. 17. destroyed the plant of the Columbia Print 
Works. Montville. N. J. Loss, $750,000. 

R. H. Nathan, Newark, N. J., is having plans prepared by 
William E. Lehman, arch., for a factory devoted to making 
leather novelties, to replace the plant recently destroyed by 
fire. The structure will be erected at 132 Frankfort St., and 
will be 80x90 ft. A new one-story brick boiler and engine 
room, 50x65 ft., will also be erected. The company is known 
as the Leather & Patent Cloth Novelty Co. 

The Stonemeal Fertilizer Co., Inc., contemplates the con- 
struction of a one- and two-story factory, 190x300 ft., at 
Paterson, N. J. C. Schnell is pres. 

Abel Hanson, State and Gordon Sts., Perth Amboy, N. J., 
has awarded a contract for the construction of a two-story 
234x45-ft. porcelain factory. The estimated cost is $20,000. 
Jenson & Brooks, 196 Smith St., are archs. 

The High Grade Oil Co. is building a furnace and several 
new stills at its plant in Bruin, Penn. Estimated cost, $25,000. 

Nelson Kershaw, who operates the Glenwood and Tus- 
ecarora Mills at Clifton Heights, Penn., has awarded the con- 
tract for a new three-story mill, 51x150 ft., to be ny 
for the manufacture of turkish towels. Estimate cost, 
$100,000. 

The Linde Products Co., Buffalo, N. Y., has received bids 
for the construction of a factory to be erected in Consho- 
hocken, Penn. 

he Winona Silk Co. is building an addition to its mill at 
Mountainville, Penn. 


W. E. S. Geyer, arch., Land Title Bldg., Philadelphia, Penn., 
has prepared plans for the construction of a factory at Sev- 
enth and Green Sts., for the Diamond Knitting Mills. 


Blumenthal Bros., manufacturers of cocoa, have awarded 
a contract for the construction of a three-story factory, 83x305 
ft.. and a boiler house, 50x75 ft., at Jefferson and 26th Sts., 
Philadelphia, Penn. 

The Vineland Grape Juice Co. has decided to immediately 
a the factory at Philadelphia, Penn., recently destroyed 
y fire. 

The Federal Milling Co., Lockport, N. Y., contemplates 
the construction of a flour mill and elevator on Main St., 
North Tonawanda, N. Y. C. A. Bingham, Lockport, is secy. 
and treas. 


The Diamond Knitting Co. will build a three-story factory, 
55x84 ft., at Seventh and Green Sts., Philadelphia, Penn. 

The Charles Roesch & Sons Packing Co. has bought a site 
adjoining its plant at 834 North Second St., Philadelphia, 
Penn., and contemplates the construction of an addition. 

The W. H. Nixon Paper Co., Umbria and Nixon Sts., Phila- 
delphia, Penn., has had plans prepared for an addition to its 
plant. The new building will be two stories, 70x80 ft., and is 
estimated to cost $8000. F. Durang & Sons, 1200 Chestnut 
St. are owners. 


The Wills, Jones & McEwen Co., Philadelphia, Penn., is hav- 
ing plans prepared for the construction of a dairy building, 
three stories and basement, 88x156 ft., estimated to cost 
$75,000. O. R. Perry, 1723 Chestnut St., is arch. 

Fire, Feb. 12, destroyed the plant of Brenner & Wiener. 
Pottsville, Penn. Loss, $9000. 


According to press reports, the Susquehanna Silk Mills Co.., 
which has mills at Sunbury, Lewiston, Milton and Jersey 
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Shore, Penn., and Marion, Ohio, has bought a site and contem- 
plates the construction of a mill, to cost $300,000. 

The canning factory of Hankin Bros. & Workman, at 
Wolfe’s Crossing, near Milton, Del., was destroyed by fire, 
Feb. 11. Loss, $2500. 

The Snyder Preserving Co. has purchased additional land 
and plans to enlarge its plant at filmington, Del. 

The Maryland Enamel & Sign Co. has had plans prepared 
for the construction of an addition to its plant on O'Donnell 
St., Baltimore, Md. The new building will be one story, 96x60 
ft., of brick and iron construction. Sstimated cost, $10,000. 

Plans are being prepared by John B. Hamme, arch., York, 
Penn., for the construction of a new plant for the Baltimore 
Roofing & Asbestos Mfg. Co., 757 Calvert Bldg., Baltimore, Md. 
There will be a one- and two-story asbestos building, 784x65 
ft.; a cement building, 100x75 ft.; two shops, 25x30 ft., and 
150x30 ft., and an office building, 40x40 ft. he estimated cost 
is $70,000. 

The Tomato Growers’ Association, recently organized at 
Crisfield, Md., is making arrangements for establishing a 
tomato cannery. 

A contract has been awarded by George M. Oyster, Jr., 
116 Connecticut Ave., Washington, D. C., for the construction 
of a milk plant, with concrete foundation, concrete and cement 
floors, salt-glazed hollow-tile construction, and a refrigerating 
plant, 24x38 ft., with four concrete tanks. Total capacity, 
10,000 gal. 


SOUTHERN STATES 


The Durham Hosiery Mills, Durham, N. C., will demolish 
its No. 2 building and erect two buildings on the site. New 
equipment will be installed, doubling the present capacity of 
the plant. 

A $100,000 mill for the manufacture of hosiery is to be 
erected by Gurney Kearns and Thurlow Kearns, at High Point, 
N. C. The plant is to consist of a 100x60-ft. building, two 
stories high, boiler room, etc. 

The R. J. Reynolds Co., Winston, N. C., tobacco manufac- 
turers, has awarc<ed a contract for the erection of a factory 
and storage house at Church and Fourth Sts. 

Dunbar Bros., Spartanburg, 8S. C., are erecting a plant for 
the manufacture of farm wagons. Woodworking and power 
equipment will be required. : 

Park A. Dallas, Atlanta, Ga., has prepared plans for the 
erection of a 99x196-ft, two-story addition to the plant of the 
Dixie Cotton Mills at La Grange, Ga. The new structure will 
cost about $100,000. 

Plans are being considered for the establishment of a soap 
factory in Ocala, Fla. It is hoped to have the plant in 
operation within six months. 

A. B. Parker and F. W. Ledbetter, Anniston, Ala., have 
organized the Sylacauga Ice & Cold Storage Co. A site has 
been secured at Third and Anniston Aves., Sylacauga, Ala.., 
and will at once erect an ice mlant with a daily capacity of 19 
tons. 

Fire, Feb. 11, destroyed feed and flour mill of J. G. Ded- 
mon, Gurley, Ala. Loss, $3000. 

Fire, Feb. 7, destroyed the shingle mill and gin of Owen 
& Sops, Kokoma, Miss. 

The International Distilling Co., New Orleans, La., is to 
build a one-story steel frame and iron building, at a cost of 
about $5000. 

W. T. Halliday, Chicago, Tll, has announced plans for 
the establishment of a paper-box factory in Chattanooga, 
Tenn. 

The East Tennessee Dairymen’s Association, Knoxville, 
Tenn., is considering the establishment of a large creamery 
in that city. 

The Quigg Chair Co. will establish a chair factory of mod- 
erate capacity at Livermore, Ky. D. H. Quigg is interested. 


The American Creosoting Co., Louisville, Ky., is asking 
for bids on 15 pumps. They include vacuum, oil pressure and 
boiler-feed equipment, as well as centrifugal motor-driven 
pumps. The company is now preparing specifications for bids 
on tanks, retorts and structural material to be purchased for 
use in two new plants, which are to be erected immediately. 


The Evans Chemical Co., Nicholasville, Ky., has secured 
a lease on a tract of land near Lexington, Ky., and will 
equip a mining plant to develop deposits of barytes and 
other ores. 


MIDDLE WEST 


The City Laundry Co., Akron, Ohio, will receive bids about 
Mar. 5, for the erection of a two-story and basement laundry, 
40x75 ft. 


Fire destroyed the plant of the Barnesville Knitting Co., 
Barnesville, Ohio. Loss, $10,000. 


Fire at the Dayton Folding Box Co., 2727 Spring Grove 
Ave., Cincinnati, Ohio, caused a loss of about $2000. 


Cc. Harris & Bro., 2167 Ontario St., Cleveland, Ohio, will 
erect a bottle-cleaning works. It will be two stories, 50x50 ft. 


The factory of the Skalla Furniture Co., Niles, Ohio, was 
damaged by fire, Feb. 6. Loss, $5000. 


A grist mill, to cost $9000, will be erected at St. Marys, 
Ohio. Henry Dickman is interested. 


Brundage Bros., Toledo, Ohio, will erect an addition to 
their plant at St. Clair and Perry Sts. The company manu- 
factures various products of peanuts. 


The Youngstown Carriage Works, Youngstown, Ohio, will 
erect additions to its plant. 


Bids closed Feb. 18 by the Perfection Biscuit Co., Fort 
Wayne, Ind., for the erection of a factory. Estimated cost, 
$100,000. Noted Jan. 30. 

Snider & Son, manufacturers of brooms, Logansport, Ind. 
are having plans prepared for the erection of a two-story 
factory, 60x100 ft. 
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The Karl Gartner Baking Co., Battle Creek, Mich., will 


erect a two-story and basement bakery. 
Fire, Feb. 8, destroyed the sawmill of J. Hultz, Carp Lake, 

Mich. Loss, 00. 

The Morgan & Wright Co., Detroit, Mich., has commenced 

work on a five-story addition to its plant. It will be 94x250 

The company makes automobile tires. 


ft. Cost, $100,000. 
Leigh & Copeland, Detroit, Mich., will erect a soap factory. 
The “puildin Pill be three stories, 60x150 ft. Pollmar & 


Ropes, 602 Sun Bldg., Detroit, are archs. ' 

The Michigan Hearse & Carriage Co., Grand Rapids, Mich., 
will erect a three-story and basement addition. A. C. Chap- 
man is gen. mer. 

Fire, Feb. 14, destroyed the plant_of the Ypsilanti Reed 
Furniture Co., Ionia, Mich. Loss, $265,000 

The Heberling Medicine & Extract Co., Bloomington, II1., 
will erect a four-story factory, 50x120 ft., of steel and con- 
crete. 

M. Goldstein, 1246 West 12th St., Chicago, Ill, will erect 
an addition to his bakery. The building will be two stories 
and basement, 25x125 ft. ‘ 

The Budlong Pickle Co., Chicago, Ill, has awarded con- 
tracts. for the erection of its proposed factory addition. It 
will be two stories, 120x155 ft. Estimated cost, $12,000. 

The factory of the Federal Plate Glass Co., Ottawa, Ti1., 
destroyed by fire, Feb. 8, will be rebuilt. C. H. Hill is pres. 
Noted Feb. 20. 

The Vassar Knitting Mill, Rochelle, Ill., has been 
by the Northwestern nitting Co., Minneapolis, Minn. 
provements will be made. 

J. W. Deniger and A. C, 
purchased a site and will 
spring. 

The plant of the American Milk Products Co., 
Wis., was damaged by fire. Loss, $50,000. 


2 S dard Bedding Co., 201 East Water St., Milwaukee, 
ge r : and basement factory, 60x120 


urchased 
Im- 


Wis., have 


Dam, 
in the 


Friday, Beaver 
factory 


erect a canning 


Capron, 


Wis., will occupy a six-storv 

ft., to be erestad by Jacob Wellauer, Milwaukee. Estimated 

cost, $75,000. : 
The M. Carpenter Co., 518 Grand Ave., Milwaukee, Wis., 


will erect a large bakery. 

The Neillsville Canning Co., Neillsville, Wis., will erect a 
canning factory. 

The Sheboygan Couch Co., Sheboygan, Wis., will erect a 
factory, to cost $50,000. 


WEST OF THE MISSISSIPPI 


E. L. Wiseman, Springfield, Ill., contemplates the erection 
of a factory at Davenport, iowa, to be occupied by the Tri- 
City Mattress Co. The estimated cost of the structure is 
$30,000. 

The Co-Operative Creamery Co., New Richland, Minn., con- 
templates the erection of a plant at New Richland, to cost 
approximately $10,000. 

George Tilsbury and W. G. Solleder, Darby, Mont., expect 
to build a sawmil! near Darby. 

E. Hale, Beneonville, Ark., plans to erect a fruit dryer at 
Clarkston, Wash. 

The Siloam Springs Ice & Water Co., Siloam Springs, Ark., 
recently incorporated with a capital of $10,000, will oem | an 
ice-manufacturing plant. J. R. Meyers, J. O. Paterson and W. 
D. Sweet are interested. 

The Edwards Henry Co., Galveston, Tex., is negotiating 
for the purchase of a site for its proposed cotton-ginning 
plant oan reinforced-concrete cotton sheds, which are to be 
erected at a cost of $100,000. T. A. Edwards, Dallas, is pres., 
and J. R. Henry, vice-pres. 

The Texas Bag & Fiber Co., Houston, Tex., has awarded 
the contract for the construction of a three-story and base- 
ment factory at Houston. The estimated cost is $50,000. 

The Waters-Pierce Oil Co., St. Louis, Mo., has purchased 
a site at Yale, Okla., and will construct a large refinery. 

The Western Columbia Laundry Co., Denver, Colo., has 
purchased a site covering seven lots on Lincoln St., between 
Seventh Ave. and Spear Blvd., and will erect a plant to cost 
approximately $60,000. 

J. G. Millen, pres. of the Colorado Milling & Elevator Co., 
Denver, Colo., has purchased a site in Sterling, Colo., and will 
erect a flour-milling plant with a daily capacity of 250 bbl. 
The estimated cost is $100,000. The capacity of the plant 
will be doubled next year. 


WESTERN STATES 


Mill Co., Anacortes, Wash., will rebuild its 


The Corbett 
was recently damaged by fire, to the extent 


dry kiln, which 
of about $5000. 


Stockholders Whetstone-Turner Warehouse Co., of 


Dayton, Wash., have subscribed $30,000 for the erection of 
grain elevators at Dayton, Turner, Whetstone and Newbill 
Siding, Wash. The elevators will have a capacity of 500,000 
bushels. 

E. A. Reichel and H. W. Grunwaldt, Kenton, Ore., are plan- 
ning the erection of a cabinet factory at Kenton. The esti- 
mated cost is $70,000. 


A fruit dryer belonging to J. H. Zimmer, Portland, Ore., 
was completely destroyed by fire recently. The building will 
probably be rebuilt. 


The Trans-Pacific Furniture, 
Los Angeles, Calif., and the Phili 
plant at North Wilmington, near 
facture of furniture. 


of the 


Lumber & Plantation Co., 
pine Islands, will erect a 
os Angeles, for the manu- 


The Troy Laundry Co., Pasadena, Calif., plans to make 
extensive improvements in its steam laundry on South Fair 
Oaks Ave., asadena Considerable new equipment will be 
installed. 


The Benson Lumber Co., San Diego, Calif., will enlarge its 
plant by the installation of a new shingle mill. 
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The Ophir Mill & Lumber Co., Oroville, Calif., has been 
organized for the purpose of operating a _ planing mill and 
establishing a box factory in Oroville. R. K. Wood, Ira Leslie 
and Mylah Leslie are interested. 

The Los Angeles Pressed Brick Co., Richmond, Calif., plans 
to make improvements and construct additions to its plant, 
to cost approximately $30,000. 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
iacture: 

American Automatic Protective Valve Co., Augusta, Maine; 
valves and other devices. Capital, $400,000. Incorporators: 
R. 8S. Buzzel, pres.; L. J. Coleman, Augusta, treas. 

_ Ruggles Mfg. Co., Boston, Mass.; machinery. Capital, 
$50,000. Incorporators: H. R. Ruggles, Somerville, Mass.; S. 
J. Byrne, Winthrop. 

Martini & Huneke Co. of America, Hoboken, N. J.: ma- 
chinery for installation in establishments using oils, gasoline, 
etc.; to prevent combustion explosion, etc. Capital, $500,000. 
Incorporators: C. Willenborg, R. F. Rabie, New York City. 
Automatic Safety Gas Valve Co., Wilmington, Del. Capi- 

$3,000,000. _Incorporators: C. E. Bailey, Jamestown, N. a 

. H. Gray, New York City; C. S. Atkinson, New Bruns- 
wick, N. J. 

The American Road Machinery Co., Wilmington, Del.; all 
kinds of improved road machinery. Capital, $4,000,000. Incor- 
porators: Herbert J. Latter, W. J. Maloney, Nerman P. Coffin, 
all of Wilmington. 

The Lawter Tractor Co., Newcastle, Ind.; farm machinery. 


tal, 
G 


Capital, $10,000. Incorporators: Benjamin J. Lawter, Orville 

O. Carpenter, John C. Goodwin, William H. Goodwin. 
Huntington Machine & Foundry Co., Huntington, Ind; 
Capital, $125,000. Incor- 


manufacture and repay machinery. 
orators: Christian F. Heinss, Sr.; H 
dwin B. Ayres, F. B. Wickerheiser. 

Rude Mfg. Co., Liberty, Ind.; farm implements. Capital, 
$300,000. Incorporators: Squire B. Rude, John F. Rude, Wil- 
liam A. Bryson, Joseph Corrington, William P. Kennedy. 

The National Automatic Tool Co., Richmond, Ind.; tools 
and machinery. Capital, $150,000. Incorporators: ey. 
Backhoff, Louis F. Backhoff, Julia C. Backhoff, Jesse Weich- 
mann, George H. Eggemeyer. 

Universal Battery Co., Chicago, IIL; electrical instruments 
and appliances. Capital, $25,000. Incorporators: H. I. Holton, 
L. C. Mowry. A. Silberman, Chicago. 


Oskamp, V. A. Heinss, 





TRADE CATALOGS 








Edgar T. Ward & Sons, 25 Purchase St., Boston, Mass. 
Pamphlet. Gun metal. 8 pages, 3%x6 in. 

The Holton Co., Jackson, Mich. Catalog. Cutting off and 
centering machine, “V’ block. Illustrated, 5x8 in. 

The Hendey Machine Co., Torrington, Conn. 
Modern engine lathes. Illustrated, 148 pages, 6x9 in. 

Meisselbach-Catucci Mfg. Co., 29 Congress St., Newark, 

J. Bulletin No. 3. No, 1 turret head. Illustrated. 

The Emerson Electric Mfg. Co., St. Louis, Mo. Bulletin 
ake — Electric forge blowers. Illustrated, 8 pages, 
x n. 

R. D. Wood & Co., Philadelphia, Penn. Catalog No. 7%. Hy- 
Grouse machinery for rubber mills. Illustrated, 108 pages, 
x n. 

Standard Electric Tool Co., Cincinnati, Ohio. 
High power universal portable electric drills. 


Catalog. 


Bulletin U 7. 
Illustrated, 4 


pages, 6x9 in. 
W. S. Rockwell Co., 50 Church St.. New York. Bulletin 
No. 44. Tilting crucible melting furnaces. Illustrated, 4 


pages, 8%x11 in. 

The Superior Machine Tool Co., Kokomo, Ind. Catalog 
Section 250-C. “Kokomo Hi-Speed” vertical drilling machines. 
Illustrated, 8%x11 in. 

Smooth-On Mfg. Co., 572-74 Communipaw Ave., Jersey City, 
N. J. Circular. Smooth-On fire brick cement No. 8, for set- 
ting and coating fire bricks. Illustrated. 


Power & Mining Machinery Co., Milwaukee, Wis. Bulletin 
No. 106. Loomis-Pettibone gas generating plants for fur- 
nace work. Illustrated, 16 pages, 7x10 in. 

Chicago Pneumatic Tool Co., Fisher Building, Chicago, III. 
Bulletin No. 34 F. Design and construction Class G “Chicago 
Pneumatic” compressors. Illustrated, 28 pages, 6x9 in. 

General Electric Co., Schenectady, N. Y. Bulletin No. 
A4066. Electric hardening furnace. TIllustrated, 8 pages, 
8x10% in. Bulletin No. A4065. Electric fans. Illustrated, 36 
pages, 8x10% in. 


B. C. Ames Co., Waltham, Mass. Catalog. Bench lathes 
and fixtures, bench milling machines, jig filing machines, 
ete. Illustrated, 80 pages, 7x9 in. Catalog. Dial gages. 
Illustrated, 32 pages, 6x8% in. 


Chicago Pneumatic Tool Co., Chicago, Tll. Bulletin E-9. 


Heavy duty electric drills for alternating current. Illustrated. 
8 pages, 6x9 in. Bulletin E-26. Universal electric drills. 
direct or alternating current. Illustrated, 8 pages, 6x9 in. 


Bulletin E-27. Heavy duty electric drills for direct current. 
Illustrated, 8 pages, 6x9 in. Bulletin No. 34G. Air receivers. 
aftercoolers, air line drain traps, reheaters, economizers. 
Illustrated, 16 pages, 6x9 in. 
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The St. Louis Machine Tool Co., 2607-09 South Broadway, 
St. Louis, Mo., is arranging a new catalog file and would like 
to receive catalogs of all appliances used in a machine-tool 
manufacturing plant. 





FORTHCOMING MEETINGS 











National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. General 
manager, James H. Herron, Cleveland, Ohio. 

American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. Sec- 
reiary, Calvin W. Rice, 29 W. 39th St., New York City. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 

F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
meeting fourth Tuesday each month. . Brooks, secretary, 
Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
a Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
| ea Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St.. New York City. 
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Positions Wanted, three cents per word, each insertion 
Positions Open, five 4 wa - -” ” 
Miscellan ten os a: 
No abbrevia words allowed. 
Count four words for ke address. 
All advertisements paya' in advance. 
reach us not later than Friday 10 A. M., for ensuing 
mswers addressed to our care, 505 Pearl St., New 
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should 
w "s issue. 

No en ai b regarding advertiser's add. 
a ven by us any 's ress. 
fr dation or other papers of value should 

losed to unknown correspondents. 
advertising any agency, association or individual 
1 





No ng accepted from 
charging a fee for ‘“‘registration,’’ or a commission on wages of suc- 
applicants for positions. 


Advertisers are req 
through this department. 


to acknowledge the replies received 


POSITIONS OPEN 


Canada 

TOOL MAKERS—Experienced on tools and dies, smal) in- 
terchangeable machine parts; only first class experienced men 
wanted. P. 524, Am. Machinist. 

DRAFTSMAN with experience in machine-tool work; one 
having knowledge of punch and shear designing; state experi- 
ence and salary reguires: permanent position to a suitable 
man. P. 508, Am. Machinist. 


Connecticut 


DRAFTSMEN, mechanical, on printing machinery. The 
Whitlock Co., Derby, Conn. 

MECHANICAL DRAFTSMAN AND DESIGNER, first class, 
on heavy mill work with large experience and good tech- 
nical education; on applying give full details. Address Far- 
rel Foundry & Machine Co., Ansonia, Conn. 


MECHANICAL SUPERINTENDENT—One of ten or fifteen 
years’ experience, technical graduate preferred, who is fa- 
miliar with small steel stampings, capable of developing fac- 
tory organization for results, and desires Fg mange posi- 
tion with growing firm; state experience and salary desired. 

. 529, Am. Machinist. 
Illinois 

A MAN FOR JIG AND TOOL MAINTENANCE in small ma- 
chine shop wanted; state experience and salary expected. 
P. 504, Am. Machinist. 


ENGINEER—An established engineering and contracting 


corporation with main offices in Pittsburgh, Penn., offers a 
solid good future to a bright young engineer; applicant must 
have experience in concrete and structural steel, and be cap- 
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independently; salary and interest in busi- 
; $1000 cash investment required and highest 
Address “Engi- 


able of workin 
ness guarantee 
references; location branch office, Chicago. 
neer,” P. 492, Am. Machinist. 
Massachusetts 


EXPERIENCED HOBBER on button dies and electrical in- 
sulation; state experience and pay expected. P. 413, Am. 
Machinist. 7 

MACHINISTS, four first class, who are acquainted with 
light, fine work; we have steady positions for competent men; 
state where last employed and wages expected. Answers 
will be considered confidential. P. 433, Am. Machinist. 

Michigan 

FOREMAN, to take charge of our press department, one 
with experience in drawing, stamping and forming of sheet 
metals, such as brass, copper and steel; in replying give refer- 
ences and experience. The Ireland & Matthews Mfg. Co., De- 


troit, Mich. 
Missouri 

MECHANICAL DRAFTSMEN for designing; preferably one 
who has had experience on electric motors, controllers and 
— pane ol Were; state Ny ad’ education, experience and 
salary expected. y to Chie yraftsman, W . tlec | 
Mfg. Co., St. Louis, Mo: 7 a Se 

New England States 

DRAFTSMAN—Young man, with some experience in tex- 

yee Pat preferred; permanent position. 
New Jersey 
EXPERIENCED MACHINISTS wanted, five or six: those 


familiar with rock drill or engine work preferred. McKier- 
nan-Terry Drill Co., Dover, N. J. 
New York 


MACHINISTS AND TOOL MAKERS wanted, first class. 
Address, stating experience, wages expected, etc. Savage 
Arms Co., Utica, N. Y. 


TOOLMAKER, experienced on model, experimental work, 
special automatic machinery and metal patterns. The S. S. 
White Dental Mfg. Co., Prince Bay, Staten Island, N. Y. 

DRAFTSMAN familiar with Corliss engine practice: one 
capable of taking charge of design and turning out uptodate 
work; location, New York City; none but first class men need 
apply. P. 472, Am. Machinist 


TOOL MAKERS who have had experience on jig and fix- 
ture work for the production of small interchangeable parts; 
good wages and steady employment; state experience, age 
and wages expected. P. 466, Am. Machinist. 


HAND SCREW MACHINE FOREMAN, first class; job also 
includes two Brown & Sharpe and one Gridley automatic ma- 
chines; 'man must be resourceful and first-class handler of 
help; good pay to right party. P. 507, Am. Machinist. 


MACHINIST—Young man accustomed to setting up small 
punch presses with automatic feed, for small brass goods. 
Apply by letter only, stating age, experience and salary ex- 
— Durbrow & Hearne Mfg. Co., 12 Wooster St., New 
ork. 

SALES MANAGER, first class, on special and automatic 
labor saving machinery; splendid opportunity for young man, 
willing to work up with rapidly growing business; state age, 
experience, references and salary expected. P. 470, Am. 
Machinist. 

TOOL HARDENER—A man who knows the theory of the 
heat treatment of steel and is also himself an experienced 
operator on the furnaces; we have an uptodate hardening 
room with the best of appliances and require a high grade 
man to operate this department; permanent position to the 
right man. Applicants are requested to state fully their 
qualifications and nature of the work at which they are now 
employed. King Sewing Machine Co., Buffalo, N. Y. 


Ohio 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 

Penasylvania 

AUTOMATIC SCREW MACHINE OPERATORS, hand screw 
machine operators, and electrical instrument makers. Apply 
at the Employment Department, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Penn. 

MAN who is familiar with manufacturing small electrical 
material, such as sockets, switches, etc.; one who can sys- 
tematize and reduce cost; not necessarily a tool maker or ex- 

ert machinist. Wirt Electric Specialty Co., Germantown, 
*hiladelphia. 

OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do 80 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

INSTRUCTOR, practical machinist, as instructor in ma- 
chine shop laboratory in large college; must have had 
good experience in following lines and be enthusiastic advo- 
cate of same, viz.: motion and time study working exactly 
to instruction cards; standard tools ground on grinding ma- 
chine: modern tool room methods; Barth's slide rules; age 
under 30 years; must have served apprenticeship, use gor 
English, habits and character of high standard; service to 
begin next summer; salary, $1200. Address with complete 
record and references. P. 442, Am. Machinist. 


Rhede Island 


TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
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sitions at good wage rates. We have a large modern and 
uptodate tool room, equipped with new machine tools and 
facilities; finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 
Apply Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory lo- 
eated short distance from Providence and Boston. 


Wisconsin 

DRAFTSMEN—Experienced men for steam engine, gas en- 
gine, compressor and condenser work. Address Allis-Chalmers 
Co., Engine Dept., Milwaukee, Wis. 

A MAN capable of taking complete charge of tools where 
molds for high pressure work and special machinery are 
manufactured; good opportunity for right person; young man 
preferred; state experience. P. 523, Am. Machinist. 

FOREMAN PATTERN MAKER—A thoroughly first-class 
man to take charge of the pattern department of concern 
which employs about 15 men in the pattern department; build- 
ing and equipment are absolutely the best; man must thor- 
oughly understand the making of patterns from the stand- 
point of foundry practice, as well as economical production; 
only a man who is looking for a permanent position need 
apply; in response, state past experience, with whom, age, and 
compensation expected. P. 445, Am. Machinist. 


POSITIONS WANTED 


Canada 


SUPERINTENDENT desires similar position, Canada pre- 
am Cornell graduate, and cun show successful record 


ferred; 
with present concern; age, 28. P. W. 510, Am. Machinist. 
Connecticut 
WORKS MANAGER; technical raduate, 15 years manu- 


facturing experience; has successfully carried entire man- 
agerial responsibility; executive ability; thoroughly able to 
develop factory organization in most modern methods of 
control of production; familiar with high-grade interchange- 
able and precision work in quantity; highest credentials. P. W. 
506, Am. Machinist. 

Illinois 


SUPERINTENDENT—Factory manager wishes to connect 
with large successful firm; no job too big; can stop the leaks. 
P. W. 417, Am. Machinist. 

CHIEF INSPECTOR; 12 years machine-shop_ experience; 
familiar with modern methods of handling duplicate work, 
piece prices, store-room systems, time keeping, etc.; age, 31. 
P. W. 511, Am. Machinist. 

PURCHASING AGENT, now holding good position_with 


large corporation in New York City, wishes to return West; 
ten years’ experience as buyer and system- 


young, married, e 
atizer, solicits correspondence with growing concern, Chi- 
cago or vicinity preferred, but will go anywhere in West. 


P. W. 488, Am. Machinist. 
Massachusetts 

TOOL ENGINEER, 20 years’ experience, desires position 
as superintendent with firm making staple line; experienced 
in machine design, tool design, use of high speed tools, and 
heat treatment of steel; at present with automobile manu- 
facturer. P. W. 408, Am. Machinist. 

Michigan 

FOREMAN, 18 years’ experience, capable of designing and 
improving equipment for increased production, gear cutting, 
electrical and general machinery; salary $1560. P. W. 618, 
Am. Machinist. 

MECHANICAL ENGINEER, age 36, member A. S. M. E., 
12 years’ experience on centrifugal and pumping machinery, 


desires to correspond with users or builders of such equip- 
ment. P. W. 489, Am. Machinist. 
New Jersey 
SHOP SUPERINTENDENT, 15 years’ experience in manu- 


facturing of gas and gasoline engines; familiar with the most 
modern methods in manufacturing: best references; minimum 
salary, $3500; will go anywhere. P. W. 525, Am. Mach. 

WORKS MANAGER who, after years as superintendent, 
had the nerve to go back to the bench and travel for experi- 
ence; at present employed as superintendent with a_ well 
known concern, desires a change; 12 years with one corpora- 
tion as superintendent; tools, jigs, dies and general machine 
construction; laige experience manufacturing. P. W. 522, Am. 
Machinist. 

SUPERINTENDENT OR MASTER MECHANIC—Good ex- 
ecutive, successful shop organizer, jig-tool and fixture de- 
signer, cost reducer, experienced in office and shop work, ma- 
chine tools, auto accessories, pumps, engines and special ma- 
chinery: highest references proving ability to manage entire 


plant, including iron and brass foundries. P. W. 515, Am. 
Machinist. 

THE PROBLEMS of laying out your machinery for effi- 
cient routing, of determining production cost on which to 


base the selling price, of scheduling and ordering your prod- 
uct through the plant, and the formation of a sound factory 
organization, must be solved by you sooner or later; engage 
the services of a mechanical engineer competent along these 
lines; Iam an executive with common sense and such experi- 
ence and am desirous of connecting permanently with a com- 
pany where my knowledge will be of value. P. W. 530, Am. 
Machinist. 
New York 

SUPERINTENDENT, practical man, keen 
sires change. “Interchangeable Manufacturing,” P. 
Am. Machinist 

MECHANICAL DRAFTSMAN, experienced designer on gas- 
Oline motors and motor trucks, open for engagement. P. W. 


executive, de- 
W. 374, 


520, Am. Machinist. 

DRAFTSMAN, experienced designer; special machinery and 
tools; inventive ability; wishes responsible position. P. W. 
528, Am. Machinist. 


YOUNG MAN, 27, technical graduate, machine design, shop 
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experience, draftsman, desires position office or manufactur- 
ing. P. W. 519, Am. Machinist. 

MECHANICAL ENGINEER having 
designing machinery and power plants, 
position. P. W. 439, Am. Machinist. 

DRAFTSMAN, mechanical, technical education, five years’ 
experience, desires change; railroad or automobile line pre- 
ferred; single; excellent references. P. W. 512, Am. Mach. 


MECHANICAL DRAFTSMAN, technical educated, 12 years’ 
drawing-room experience on steam engines, boilers and power 
plants, desires position. P. W. 509, Am. Machinist. 

TOOL DESIGNER, expert, good executive, modern prac- 
tical shop man, on interchangeable parts; wide awake and 
progressive; New York City or vicinity. P. W. 485, Am. Mach. 

FOREMAN—25 years with present company as foreman 
of tool makers and looking after entire manufacturing of 
machine tools, would like to make a change. P. W. 464, Am. 
Machinist. 

DESIGNER—High speed wrapping machinery, special ma- 
chinery; fourteen years’ practical experience in pattern shop 
and drafting office; A-1 references; American. P. W. 495, Am. 
Machinist. 

DRAFTSMAN, expert designer, highly successful in de- 
veloping and originating special automatic machinery, tools, 
ete., open for engagement; capable of taking charge; 20 years’ 
experience in drafting room and shop. P. W. 527, Am. Mach. 

SUPERINTENDENT open for engagement; good executive, 
first class mechanic with long experience in the electrical 
instrument and metal goods line; best of references; not con- 
fined to this state as to location. P. W. 475, Am. Machinist. 

ENGINEERING GRADUATE, with ten years as tool maker 
and draftsman, expert designer of tools and machinery, 


large experience in 
wants responsible 





wishes shop executive position requiring a hustler; oppor- 
tunity rather than salary; Eastern States. P. W. 484, Am. 
Machinist. 

FACTORY ACCOUNTANT; A-1 man, thoroughly experi- 


enced in production costs, auditing, office management, corres- 
pondent, desires executive connection with manufacturing 
concern; results and efficiency guaranteed. Address P. W. 
514, Am. Machinist. 

A MAN OF WIDE EXPERIENCE in the manufacture of 
heavy and light machinery desires to associate with a concern 
in the capacity of production engineer or superintendent; 
technical graduate; would accept subordinate position for 
first year to prove ability; fullest investigation desired. 
P. W. 516, Am. Machinist. 

TECHNICAL GRADUATE with experience in manufactur- 
ing high grade interchangeable product and especially steam 
turbines, desires position as superintendent, assistant or 
planning man with manufacturing company; ready for a hard 
place; let me handle your difficult job of manufacturing or 
shop management. P. W. 517, Am. Machinist. 


Ohio 


FOREMAN OR SUPERINTENDENT, all around machinist, 
tool maker and draftsman, expert on pumping machinery and 
steam engineering, technical and business education. P. W. 
481, Am. Machinist. 


POSITION in connection with tool and die department by 
mechanical graduate; nine years’ practical experience as tool 
die maker, tool designer, foreman; good habits; good char- 
acter, accustomed to good class of work; speak several lan- 
guages. Address E. M. F., P. O. Box 97, M. O., Toledo, Ohio. 

GENERAL SUPERINTENDENT who is thoroughly prac- 
tical and experienced in the most efficient methods in the va- 
rious departments of metal working industries; an exceptional 
record in the promotion of production, prevention of labor . 
troubles and the maintenance of open shop principles; fa- - 
miliar with practically every inch of the road in general 
manufacturing from the shop door to the manager's desk. 
P. W. 521, Am. Machinist. 


Tennessee 


SUPERINTENDENT, A-1 production man and organizer; 
18 years’ shop and drafting experience; technical graduate; 
first year’s record in one shop, 52% production increase; gaso- 
line engines, machine tools, etc. P. W. 441, Am. Machinist. 

Wisconsin 
_ FOREMAN AND TOOL DESIGNER, 27; first-class execu- 
tive and producer; thorough mechanic with ten years’ experi- 
ence and technical education; employed; A-1 references; 
Middle West; salary, $1500. P. W. 513, Am. Machinist. 


MISCELLANEOUS 


machine shop. M. 526, 
jigs fixtures, etc. 


“m. Machinist. 
Taylor-Shantz Co., 


I want to buy a 
Punch press tools, 
Rochester, N. Y. 


Patents secured. 
Washington, D. C. 


Cc. L. Parker, patent attorney, 990 G St., 


Machines designed, drawings made. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Penn. 
Light and medium machinery or parts on contract. Send 


B. P. for estimates. The Woods Engineering Co., Alliance, Ohio. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret-lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. 

Manufacturing proposition wanted; we wish to obtain a 
good, live article to manufacture; are equipped to build 
medium or heavy machinery. Inquiries solicited. The James 
Saunders Co., Dayton, Ohio. 


For Sale—at a bargain—modern machinery manufacturing 
plant; fine condition; two railroad connections: suitable for 
manufacturing tools, pumps, compressors, engines, ete. Part 
of purchase price can be carried on mortgage or owner would 
consider retaining part interest in satisfactory business. John 
—— Room 710 Commonwealth Building, Philadelphia, 
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From an Ordinary to a Clean Forge Shop 


By F. G. 


SYNOPSIS—The transformation of an ordinary forge 
shop to one of unusual cleanness. The changes include 
the cleaning of roof and walls, rearrangement of ma- 
chines and tools, substituting oil fuel for coal, and trans- 
Jerring to the men some of the manager's ideals. Repro- 
ductions of a remarkable series of photographs show the 
shop before and after the changes. 
3 

A few days ago a blacksmith came into ny office with 
a card from the labor-employment office; he was answer- 
ing a call for more hands. I knew him; he had left of 
his own will about six or eight months ago. So I ques- 
tioned him a little. He had gone to a large railroad 
blacksmith shop in the vicinity, working at piecework on 
a familiar and agreeable kind of work. When I found 
that he had been averaging six dollars per week more 
than he could get here, I naturally expressed astonish- 
ment that he should want to come back. “Well,” he said, 
“it is like this. When I went there, it was summer time, 
and I was on the night shift; the shop was open, cool and 
airy, and I liked it fine. But now that the weather is 
cold, the shop is closed in and the place is stifling; and it 
is dirty, and I have no place to clean up. I have a fam- 
ily, but six dollars a week don’t mean so much as a sani- 
tary shop.” “Then an oil-burning shop doesn’t look so 
bad to you now, does it?” I ventured. And he grinned. 

So, perhaps, there is a real dollar value to attractive 
working conditions. As a matter of fact, it is this dollar 
value that appealed more than any sentimental or quasi- 
philanthropic idea; dollar value to the employer, because 
good working conditions are tantamount to increased 
wages, and to the worker, because his health and earning 
capacity are maintained and his period of usefulness ex- 
tended. 

This shop was once a coal-burning shop; and as black 
smith shops go, it was a good one, being lighter and airier 
than most of them. A prominent engineer and authority 
en shops and shop practice was shown through this shop 
before and after the change, and he remarked on the first 
visit, that it was a very good forge shop. 


CONDITIONS WHEN TAKING THE PHOTOGRAPHS 


The photographs reproduced herewith show the differ- 
ence between the old and the new—“before taking” and 
“after taking.” These photographs were all taken on 
bright, sunny days, at or near the noon hour—with the 
smoke of half a day in the air. Especial care was taken in 
this particular, so that there could be no question of 
chicanery, for it was well known that the difference would 
be striking. Seeds’ non-halation plates were used for all 
exposures. 

These photographs are arranged in four pairs, each pair 
being taken as near as practicable at the same point. Fig. 
1 looks south in the shop; Fig. 2 looks north; Fig. 3 is a 
view of the corner in which the foreman’s office is situ- 
ated. To check the statement that both sets of pictures 
were taken under the same light conditions, compare the 
office windows in’ both vhotographs, and the glint of the 
light on the clock. 


*Assistant naval constructor, United States Navy Yard, 
Philadelphia, Penn. 


CospurRNn* 


The hazy appearance of the coal-burning shop is due to 
the smoke in the air. This smoke helps to obscure the 
monitor in the roof, which is supposed to admit light 
and allow the smoke to get out. The other obscuring ele- 
ment is that which made the old shop so dark—heavy de- 
posits of soot on walls, roof, trusses, monitor, etc., as 
good a light absorbent as there is. On a cloudy day it 
was necessary to burn the are lights. 

THe CHances THat Were MADE 

But with the source of soot removed, it became practic- 
able to remove the soot and whitewash the shop. The air 
is now clear, plenty of light is admitted, and the white- 
washed interior diffuses it thoroughly. In only exceptional 
cases is it necessary now to use the are lights—unusually 
dark, rainy afternoons in winter for example. The air 
in the shop is no longer choking and stifling, even at the 
end of a winter day, with the doors closed. And ‘the 
smith, at the end of the day, is not smeared with soot 
from heat to foot, nor is his hair filled with dust and 
cinders, : 

With the introduction of the industrial railway, and 
simple weight-handling apliances outside, it became prac- 
ticable to clear all billets and stock out of the shop, and 
then to tidy it up; clear out scrap, ; ather »¢ eood stock, 
discard obsolete dies and fixtures, etc. This made tae shop 
much pleasanter. Incidentally, all chains were annealed, 
spalled tools dressed up, gears and belts incased, a bub- 
bling-spring drinking fountain installed, ete. 

The heavy and less frequently used swedges and dies 
are stowed on big, heavy racks outside the shop; not too 
far away when they are wanted, but ordinarily out of the 
way. The steam hammers are placed in pairs, back to 
back, and a convenient little tool rack is provided for 
each pair, so arranged that each tool is plainly visible 
and easy to get at. It seems to be easier to put the tools 
back where they belong than to let them clutter up the 
floor. 

Some floor space and convenience were gained by 
slight rearrangements of cranes and furnaces; and an in- 
dustrial railway made life easier for those charged with 
the handling of material. The arrangement problem was 
not simple; the biggest hammer in the shop is on a foun- 
dation of innumerable piles and tons of concrete, so that 
the rest of the shop had to be arranged around it. This 
is a good example of the limiting conditions met with in 
trying to rearrange an old shop to make it more efficient. 
[It should be noted that there is an extra hammer in 
the second picture in Fig. 3; unless this is nuted it might 
look as if the pictures were not taken from the same 
point. 

Some shops burning oil exclusively, are rather noisy— 
disagreeably so. This is quite necessary. In a shop using 
furnaces exclusively, fan blast (six to eight ounces) suf- 
fices, and the furnaces will operate more with a rumble 
than a roar. Where the open fire work is of small volume, 
as compared with the furnace work, fan blast will do for 
both. Fan blast is cheaper to install, not only because 
the blower is cheaper, but because all the air piping is 
cheaper. 

At the other extreme is the shop using high-pressure 
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Fie. 1. SourHerN Enp or Forge SHOP BEFORE AND AFTER CHANGES 
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Fie. 2. NorTHERN END or ForGE SHOP BEFORE AND AFTER CHANGES 
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Fic. 3. Corner or Force SuHop anp OvuTsiIpE OF FoOREMAN’s OFFICE BEFORE AND AFTER CHANGES— 
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air or steam to atomize the oil (20 lb. per sq.in.), fre- 
quently with another supply of fan-blast air for combus- 
tion. These high-pressure burners are very noisy, com- 
plicated and difficult and expensive to operate, and the 
fire tends to waste smal! stock. This blast is not noticed 
much in furnace work. On the whole, these high-pres- 
sure or combination installations are unsatisfactory. 
There is an intermediate type of installation, suitable 
for mixed furnace and open-fire work ; using air at about 
four pounds per square inch. With a new type of blower 
now on the market, this pressure and ample capacity can 
be obtained at a very reasonable cost, and it does not make 
so much noise as the ordinary three- to five-pound 
blower. This four-pound installation has no superiority 
over the fan blast for furnace work, but. is about 25 
per cent. faster on open-fire work. So, where the greater 
part of the work is done in open fires, this type of in- 
stallation is preferable. No doubt there will shortly be 
developed a fan-blast open fire that will be satisfactory. 


Some ADVANTAGES OF THE OIL-FUEL OPEN FIRE 


The oil-fuel open fire has some advantages over the coal 
fire; from the point of view of the man working at it, 
besides its freedom from smoke and noxious gares. It 
can be fitted with an air cutoff, which makes a big differ- 
ence on a hot day; and as the flame is short and there is 
not such a large incandescent bed, the forge is much 
more comfortable to work at. Then, too, the heats are 
cleaner, and the fire is more flexible. The vperator can 
put 1-in. stock in his fire immediately after taking out a 
4-in. weld; a coal fire would have to be rebuilt. . The fire 
can be changed by a twist of the wrist from a welding 
temperature to one that will just make coffee simmer. 

There is one consideration which must not be over- 
looked, and that is the fuel bill. With oil at five cents 
per gallon, the fuel bill is apt to give the manager a 
shock. Investigation will show that it is cheaper than 
coal at $3 per ton, on account of the increased output. 

In the Middle West, the Standard Oil Co. is now de- 
(lining contracts for fuel oil, apparently seeing more 
money in the refined products. This is probably true of 
Paraftin-base oils. However, while the asphaltum-base oils 
last in the Texas and California fields there will, undoubt- 
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edly, be plenty of fuel oils, Already substitutes for fuel 
oil are being brought out; producer gas is one, pulverized 
coal another. Whether these substitutes will do for the 
open forge is a question, 

When oil burning was first introduced, there was con- 
siderable mystery thrown around it. The burner was 
thought to be the thing—and the early burners were fear- 
ful things, heavy, complicated and costly. On the other 
hand, excellent results have been attained burning oil 
without any burner worthy of the name. The influence 
of the shape of the furnace is pronounced—the dimen- 
sions of the flame; dust arch of the roof, proportions of 
the chamber—and this was not at first recognized. 

I do not mean to say that the burner design is unim- 
portant. Far from it. I have seen a little modification 
of a burner increase the production of a furnace over 
50 per cent. It is the combination of effective burner and 
proper furnace proportions that makes for high produc- 
tion and low fuel bills. 





Tue ForGe-sHop FLoor 


While the floor in this shop is not offered as the last 
word in forge-shop floors, it is better than the average. 
The old floor was the old-fashioned cinder and dirt floor, 
its surface usually being heavy with dust, laid more or 
less frequently with the hose. Such a floor is decidedly 
unpleasant to work on. 

Most floors which are good to truck on would not with- 
stand hot metal being dropped on them. Apparently no 
satisfactory forge-shop floor has been developed yet. So in 
this shop the industrial railway was made to solve the 
trucking problem, and the cinder and dirt floor retained, 
being well soaked with fuel oil and tamped. This gives a 
floor like an oiled road ; smooth enough, dustless, not af- 
fected by hot metal, and not tiresome to the feet and legs. 

In the old shop the common practice had been observed 
of putting lockers around the shop for the workmen’s 
clothes. All the objections to this practice in any shop 
obtain in the smith shop, plus the great objection that 
the smoke and soot spoil the clothes. So in this shop 
there is now a locker and washroom, with an extruded 
metal-mesh for man, and a battery of 
enameled wash basins with nickeled fittings. 


locker each 
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Lathe Manufacturing in the Northwest 


By F. A. 


SY NOPSIS—Methods and tools employed in a Seattle 
shop for machining lathe beds, heads, carriages, aprons 
and other parts. The special tools include complete sets 
of planing and scraping templates, and drilling and bor- 
ing jigs. Some details of the lathe, which is a newly 
designed tool. 
3 

Readers of the AMERICAN MACHINIST will recall with 
interest the article published some time ago on _ the 
“Tron Chink,” a machine extensively used for dressing 
fish in the canneries of the Northwest. The builders of 


this machine—the Smith Cannery Machines Co., Seattle, 
Wash.—have recently taken up the manufacture of en- 
gine lathes, and it is the purpose of this article to illus- 
trate some of the tools and methods adopted for machin- 


STANLEY. 


ing various lathe parts of importance. To many, it will 
Le a surprise to learn that machine-tool manufacture is 
under way in the Northwest. 

This concern has recently erected a concrete and steel 
shop, a general view of which is presented in Fig. 1. 
This shows a number of lathes in process of erection and 
also brings out certain details in the building construc- 
tion, such as the arrangement of windows and skylights, 
and the balconies, with the superintendent’s office on 
the end balcony, overlooking the entire shop. 


LATHE DeEtalILs. 


A few details pertaining to the new lathe may be of 
interest at this point. An illustration of the complete 
machine is given in Fig. 2, showing the quick-change 
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gear box. Fig. 3 shows the lathe as built without the 
box. The lathe is 18-in. swing, and the bed, head and car- 
riage are all of rigid design and heavy construction. The 
spindle is double back geared in the ratios of 4 to 1 and 
12 to 1, and carries a three-step cone pulley driven by a 
4-in. belt, the pulley steps having diameters of 8, 10 and 
12 in., respectively. 

The spindle runs in bronze boxes, and the proportions 
of its bearings should be of interest. The front bearing 

















Fig. 1. New Suop or THE Smiru CANNERY MACHINES 
Co., SEATTLE, WASH. 


is 334 in. in diameter by 6 in. long, while the rear bear- 
ing is 27% in. in diameter by 4 in. long. The spindle 
has a total length of 40%% in. and the hole, extending 
from end 2; in. In diameter. All 

on the lathe, including the face gear, are of steel. On 
the lathe with the quick-change gear box, the feed rod 
is driven direct from the main spindle, so that no gears 
The 


cone bearings on the main spindle are bronze bushed, as 


to end, is gears 


are running between the spindle and the apron. 


are also the bearings on the back gear spindle. 
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The gear box gives 48 changes for screw cutting. All 
the lathe beds are jig drilled to receive the gear box, 
and if the lathe is sent out without this box and the 
latter is desired at any time, it may be readily applied. 
As the beds are also drilled for the plain feed mechan- 
ism, the lathe is easily assembled for either type of feed 
drive. 

The carriage is gibbed on both sides and all carriages 
are jigged for the taper attachment, which is applied 
when desired. General proportions of the carriage, 
compound rest, and other features are well brought out 
by the engraving. 

The lathe is manufactured with a complete outfit of 
jigs, fixtures, and testing appliances. A number of the 
most important of these have been selected for purposes 
of illustration. 


OPERATIONS ON HEADSTOCKS. 


The illustration, Fig. 4, shows a string of headstocks 
on a Gray planer, where the work is placed at the outset 
right side up, and the tops and cap seats roughed out, 
after which the heads are turned over and the V’s rough- 


planed. The holding straps are eased up and the bottom 
finished. ‘Phe heads are then turned over again and 


placed on a set of fixtures which fit the bottoms, the tops 
then being finished. After the caps have been planed 
and put in place, the headstocks are bored on a Lucas 
horizontal machine with the fixture in Fig. 5. 

In this fixture, the work rests upon the guide blocks 
at each end, which fit the bearing surfaces under the 
The two bars are then used to bore out the heads 
Two 


head. 
for the spindle boxes and for the back-gear shaft. 
cuts are taken through the work and the bronze boxes 
for the spindle are bored and turned in the lathe, and 
when placed in their seats in the head, are scraped to 
the spindle without requiring reboring. 

The hollow mill at the right of the fixture, Fig. 5, 
is for machining the boss on the end of the head for 
the stud-gear shaft. The hole for this shaft is bored 
through the bushing at the bottom of the fixture, and, 
this bushing is removed when the hollow mill is used. 

At the back of the head in Fig. 5 will be noticed a jig, 
which is used for drilling the holes in the under side 
of the head for holding-down bolts. A_ similar jig 
is used for drilling the corresponding holes in the end 
of the lathe bed. 
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Fie, 2. LATHE WITH QUICK-CHANGE GEAR Box 


Fie. 3. Bett Freep 
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Another string planing operation is represented in 
Fig. 6, where a line of carriages are shown bottom up 
on the table of the planer while the V’s are being fin- 
ished. 


PLANER TEMPLATES. 


The toolroom at this shop has a very complete equip- 


weutest, 
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planing the bed V’s. In conjunction with this full tem- 
plate, the half templates are also used for planing and 
testing V’s in beds and heads, tailstocks, and carriages. 
Several of these half templates will be seen in the shal- 
low cases. in the background of Fig. 7%. All the tem- 
plates used are several inches in width and are scraped 
_ very accurately so that correct results may be attained 











Fia. 5. 


HEADSTOCK-BORING FIXTURE 








Fie. 6. PLANING CARRIAGES 
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Fie. 7. PLANING AND Testing TEMPLATES 
ment of planer templates for all of the lathe parts. 
These are kept in neat, substantial cases, which allow 
the tools to be readily handled and at the same time 
preserve them from injury. A number of these tem- 
plates are shown in Fig. 7. 

The high template in the box in front is used when 


Fic. 8. PLraner TeMPLATE FOR CARRIAGE 


in planing and the bearing surfaces on the 
lathe parts. 

The tool shown on end at the left in Fig. 7 is a 
scraping jig or test plate for the cross-slide guide on 
the lathe carriage. This tests the scraping of the dove- 


tail sides of the guide and also the flat bearing surfaces 


scraping 
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extending from the bottom of the dovetails to the outer 
edges of the guide. 

A pair of templates used on the planer for carriage 
guides and for the dovetail guide on top of the carriage 
are shown in Fig. 8. The scraping template for the 
dovetail guide already described is shown again in the 
background in this view. 

The uses and advantages of these different templates 
for setting planer tools and for testing the finished sur- 
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at the other end is used in drilling the holes for the 
taper attachment. The side plates D are for drilling the 
holes for the follow rest. 

The two small tongues EF are attached to the under 
side of the jig plate B, which is removed for the purpose 
of drilling the taper attachment itself. These tongues 
form locating devices by which the jig is properly posi- 
tioned on the work. The long, slender jig F is pro- 
vided with tongue and groove, and is used as a male 




















Fig. 9. CARRIAGE JIG 





Fic. 11. Bortna Fixture ror Gear Box 


faces will of course be understood by all familiar with 


shop operations in machine-tool construction and on 


other high-grade work of a similar nature. 
CARRIAGE JIGs. 

A typical jig for the lathe carriage is shown in Fig. 9. 
The body of this ig A is adapted to slide onto the dove- 
tail guide on the top of the carriage, and, after it has 
been put in place, the end plates B and C and side plates 
D are attached. The front plate C carries the bushings 
for the cross-slide screw holes, and the extension plate B 














Fie. 12. A Hanpy Press 


and female jig for drilling the under side of the car- 
riage for the rear gib and for the gib itself. The tongue 
and groove on the jig fit the groove and tongue of the 
carriage and gib, respectively. 

Bushings are provided for drilling tap size holes in 
the carriage and clearance holes in the gib. The small 
jig at @ is used on the under side of the carriage wing 
for drilling a hole for the binder bolt by which the 
carriage may be clamped to the lathe bed at any de- 
sired point. The carriage jig is left, when not in use, 
in the case shown to the left of the group in Fig. 7. 
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An APRON JIG. 


The lathe aprons are drilled in the jig shown in 
Fig. 10. This view, it will be noticed, shows clearly 
the apron mechanism, front and rear. The jig in which 
all the holes are drilled or bored and the various bosses 
faced, consists of a simple box with suitable supports 
for the apron and: with a removable cover in which bush- 
ings are located for guiding the tools, a number of which 
are further piloted in bushings placed in the box portion 
of the jig. 

Before the apron is placed in this jig, it is planed all 
over and when slipped into the jig, fits against the bear- 
ing surfaces shown at the left side of the jig box. It is 
secured by screws in firm contact with these finished 
seats, and after the lid is put in place, the various holes 
are drilled, reamed and tapped. Where boring bars and 
facing cutters are required, the bars are piloted as indi- 
cated in the bushings in the jig body under the work. 


Bortne FIxtTuRE FOR THE HoriIzONTAL MACHINE. 


The fixture on the Lucas machine in Fig. 11 is adapted 
for boring the quick-change gear box. This box is planed 
and has a tongue at the rear for locating it upon the 
lathe; the same tongue is utilized in positioning the 
gear box in the boring fixture, the latter having a groove 
accurately finished to receive the tongue. The nature 
of the tools employed in the operation of finishing the 
various holes will be seen by inspecting the halftone. The 
method of securing the work in place from the front of 
the fixture will also be understood at a glance. 


A Hanpy Suop Press. 


A home-made ‘press, convenient for forcing arbors 
into work and for assembling parts requiring press fits, 
is shown in Fig. 12. In the engraving it is represented 
in the operation of forcing the shaft into the gears of 
the lathe tumbler bracket. The press is adjustable for 
various heights of work by means of a double cam plate 
A, which operates two sliding members B that are nor- 
mally engaged with the circumferential grooves in the 
round columns. When these slides are withdrawn from 
the grooves, the head may be elevated or dropped to the 
desired point and locked again by operating the cam 
plate which shoves the engaging slides into the corre- 
sponding grooves in the posts. The screw is operated 
in service by ratchet and pawl and may be run up and 
down quickly by the handwheel C. 
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Atrocities Committed in the Naming 


of Machine Tools 
By Hi Srerey 


Like the proverbial bad penny, the moss-grown subject 
of the incompatibility of the term “machine tool” with 
the intent and purport of the several machines it is in- 
tended to cover, annually turns up at the conventions, and 
it is generally conceded that this term is too broad and 
too confusing to accurately represent our well defined 
line. 

But while “machine tool” is undoubtedly a misnomer, 
there are a few specific examples that are still more mis- 
leading and which should immediately undergo an opera- 
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tion for the removal of their verbal appendices or serious 
complications are likely to set in. In the designing, build- 
ing and marketing of their product, the so called machine- 
tool manufacturers display remarkable precision and effi- 
ciency, but when it comes to the christening of a machine 
they fall down miserably, and Consistency, tractable at all 
other times, flys up the nearest ventilator while Caprice 
waltzes in to take her place. 

What plausible excuse is there for modern, serious- 
minded manufacturers clinging to such absurdities as “en- 
gine lathe” and “upright drill press”? Now, of course, 
from constant association with these terms you know that 
an engine lathe is a mechanical device for shaping ar- 
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PREHISTORIC ANCESTOR OF THE DRILL 


ticles by turning, just as the lumber-jack knows a “big 
nigger” is a contrivance for fetching logs up to a saw. 
But to the uninitiated the former term conveys the vague 
impression of some part of a locomotive, while the other 
suggests the present pugilistic champion. And neither 
could be much farther from the intended meaning. 

But worse still is that artistic combination “upright 
drill press”. We have no authentic record of how this 
romantic appellation should have become linked with so 
prosaic an object as a drilling machine, but no doubt the 
whimsical genius who constructed the first drilling ma- 
chine was so startled at its appearance that he immediate- 
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ly went on a mental spree and dubbed it that soul-inspir- 
ing name, which might stand for anything from an agri- 
cultural implement to a piece of conscientious laundry 
machinery. And then to cap the climax he added a belt 
“shipper”! The only sane object in calling a “shifter” a 
“shipper” is that it might be more convenient for persons 
with hare-lips to pronounce. 


A PLEA FOR INTELLIGENT NAMES 


Why shouldn’t all other lines of business adopt such 
obtuse terms as we use; why shouldn’t our grocers refer 
to potatoes as “farinaceous tubers”? It is just as lucid 
and even more scientifically proper than applying “up- 
right drill press” to a very useful and unoffending ma- 
chine-shop necessity. 

Suppose you had an intimate friend who was a natur- 
alist by profession, and he invited you over to dinner. 
After vou were seated at the table and he was about to 
carve, he would say: “Now Henry, what part of the bon- 
asa umbellus do you like best?” But you, not being a 
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MeERELY A “VoORSCHUBGESCHWINDIGKEIT-INDEX” 

naturalist and hence not knowing that the bonasa umbel- 
lus was none other than the ruffed grouse, 
would at once become suspicious and show a sudden pref- 


succulent 


erence for the beans. 

The naturalist has as much right to use expressions in- 
comprehensible by the outsider as the machine-tool 
builder has. If we must keep these fantastic names, let 
them be for our own private use, but for the benefit of the 
world at large select something more to the point, such as 
“driller” and “turning machine” or better “turner” for 
Here some wag is due to suggest that we could 


( Ap- 


brevity. 
then call our lathe department the turnverein. 
plause from Milwaukee and Cincinnati.) 

“Planer” seems to cover the subject, but much has 
been said about the incongruity of “milling machine” 
which is technically defined as a machine for grinding or 
crushing material. “Crank shaper” is definite, but at 
once has a double meaning, and the average person might 
infer that it was a lathe for turning cranks, or more like- 
ly a drop forge for forming them in the rough. 

Then there are a lot of ridiculous names for smaller 
articles found around a machine shop, such as “mule 
stand”, “pillow block”, “nut tapper’’, “die head” and the 
like. But they are not so important, as all lines of 
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manufacture have their own peculiar terms for smaller 
objects. 


THr GERMAN MacHINE Toot NOMENCLATURE 


We could learn a lot from the Germans in the naming 
of tools. It is true that the Germans cover a lot of terri- 
tory when they name even the simplest of objects, but just 
the same they act on mental suggestion and the resulting 
names fit. Take blitzen for instance. What more appro- 
priate word is there in any language for lightning? Even 
though you never heard a word of German, you would 
know from the very sound what blitzen was. 

And likewise in the names of machine tools. You don’t 
need to have anyone translate schnellbohrmaschine for 
you. It is apparent on the face of it. To be sure they seem 
to be stretching a point when they call a feed a vorschub- 
geschwindigkeit, but to the German the whole thing is 
explained right there, and he does not have to have a me- 
chanic analyze it for him. 

If we must retain the present names of machine tools, 
let them be generic names. But for the convenience of 
ourselves as well as others who are bound to be interested 
in our business, let us invent some stage names which will 
be more suitable, and the significance of which we can 
grasp at once without being obliged to look them up in a 
technical dictionary. 


AJ 
e 


Lining Up a Lathe 


The illustration shows the way in which the Bridgeford 
Machine Tool Co., Rochester, N. Y., tests the alignment 
of both the live and tail centers of its engine lathes. Spe 
cial centers are prepared which, instead of being turned to 
a sharp, 60-deg. point, have a cylindrical projection per- 
haps a half inch in diameter. An upright stand for hold- 








Device ror Lintne Up a LATHE 


ing the Ames dial indicator, is fastened to the cross-slide, 
and can be moved to any part of the bed. 

The first move is to bring the two centers together, 
and test for alignment in this position of the tailstock. 
The tailstock is then moved along to different positions 
on the lathe bed, and the carriage, with its indicator, moved 
along, readings being taken at each point. In this way 
the alignment of the two spindles can be easily determined 
at various points along the lathe bed. 
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Hoisting Hooks of Circular Cross Section 


By Axet K. PEDERSEN 


SYNOPSIS—By using this chart all problems relating 
to the design and checking of capacity of hoisting hooks 
of circular cross-section can be solved without any calcu- 
lations whatsoever. 

3 

In Vol. 37, page 1058, I published a chart for hoisting 
hooks having the important hook-section of trapezoidal 
shape. This, of course, is the proper shape for all 
hooks of large capacity, as it tends to keep the weight of 
the hook reasonably low. However, when the proposed 
capacity of the hook is rather small and easy and cheap 
manufacture is desired, the cross-section of the hook is 
quite often made circular. 

The S-hook, Fig. 1, is the principal type of this class, 
but hooks of standard outline, Fig. 2, and open eye-bolts, 
Fig. 3, are similarly calculated. The open eye-bolt is 
being made from standard eye-bolts by cutting out a part 
of the stock forming the eve. 
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Horstinc Hooks or Crrccuar Cross-secrion 


The formulas to be employed in calculating must be 
developed from the theory of curved beams and are 
rather complicated for ready and quick computation. 
The accompanying chart, however, easily solves all prob- 
lems relating to the design and checking of capacity 
of hoisting hooks of this class, no calculation whatsoever 
being necessary. ‘The following nomenclature is used: 

R = Radius of inside of hook, inches ; 

D = Diameter of circular cross-section, inches ; 

P = Capacity of hook in pounds; 

S = Allowable maximum tensile stress in pounds per 

square inch. 
For hooks made of a high grade of iron and properly 
heat-treated, a maximum tensile stress of S = 17,000 |b. 
per. sq.in. may safely be allowed. 

The chart is based upon the following formula, derived 
from the general theory of curved beams as laid down by 
Prof. Bach: 


Mee ere D * ] 
panos ti) ear| ts 





dD 4 5 dD *) 
D+2R|* 64] DF 2R| | 





(1) 
Which can also be written: 
Pity ee Ore ahs oxen ei eal (2) 
if 
0 - { ] x 2 l ? 4 5 r 16 
“27 {a[2e a] 78242] Taal sal 5 
(3) 
and 
dD 
t-* (4) 


APPLICATION OF THE CHART 


The application of the chart, Fig. 4, in design is ax 
follows: After selecting the radius of the inside of the 
hook R to suit the required conditions, and having de- 
cided upon a proper tensile stress—say, 17,000 lb. per 
sq.in.—locate the load on the D axis of the chart, and 
connect this point with the point of the tensile stress 
S located on the B axis. This gives an intersection point 
with the dummy axis C. Connect this with the proper 
point for the radius of the inside of the hook on the A 
axis, and extend the connecting line to the Z axis. 

Trace from the point thus located horizontally to the 
right to the curve F,, thence vertically downward or up- 
ward as the case may be, to the @ axis, thus fixing a point 
on this axis. Then connect with the proper value for 
the radius of the inside of the hook on the K axis. The 
connecting line intersects a point on the 7 axis, where the 
required diameter ) of the circular cross-section is read. 
The general procedure is shown by the dotted lines on the 
chart. In the example used, we get D = 2.10 in. for 
P = 4000 lb, R = 1.5 in., and S = 17,000 lb. per square 
inch. In checking the capacity of a hook of given dimen- 
sions, the chart is read in the opposite direction by start- 
ing at the scales K and /H. 


The Grinding Machine Demonstrator 
and the Sales Guarantee 


By Ropert J. SPENCE 


Seldom does the purchaser of a grinding machine re- 
quest that a demonstrator equal the production guarantee 
of the sales contract. He is generally content to have 
the demonstrator look over the machine to see that it is 
properly installed, and to remain long enough to teach 
an operator. He takes it for granted that the demon- 
strator can make good the guarantee if called upon to do 
so. Salesmen, of course, know this, and occasionally, in 
order to sell a machine, where the competition is keen, 
they will take a chance and make an almost absurdly low 
guarantee. 

In such a case, if the purchaser becomes suspicious and 
insists on a fulfillment of the conditions of the contract, 
the responsibility for the success of the sale and the 
expense incurred is shifted to the demonstrator and -he 
must do some abnormal and hazardous grinding, dan- 
gerous to the machine and to himself. It takes an ex- 
treme degree of courage, or of foolhardiness, according to 
the point of view, for a demonstrator to stand before a 
wheel and deliberately place his life in danger for the 
sake of making good a promise and a sale. 

About two years ago I was sent to a certain factor) 
to demonstrate that its camshafts could be ground in 
the time stipulated in the contract. The agreement was 
that the machine was to be sent back at the maker’s ex- 
pense if the requirements were not successfully met. One 
of our other demonstrators had already failed to make 
good on the job. The first glance I had of the shaft con- 


vinced me that the salesman had been hard pressed to 
make a sale. 
The shaft was composed of eight cams integral with the 
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shaft. The cams were in the rough, round bar stock. 
There was a half inch of stock to be removed from the 
diameter of each cam. The shaft was slender, and the 
exhaust cams required two cuts because of valve relief on 
one edge of the cam. The guaranteed time for rough 
grinding each cam to within a given limit preparatory 
to hardening was five minutes. That meant that the 
eight cams on the shaft were to be ground rough in 40 
minutes. 

With everything ready and a man with a stop-watch 
at my elbow, I started in, determined to make or break. 
The instant the wheel touched the shaft the man with 
the stop-watch ran, and thereafter kept trace of my time 
from a distance. The operator of a near-by planer got 
out of harm’s way. I pushed things to their utmost and 
that means something on a modern commercial grinder, 
but the best I could do was 48 minutes for the shaft. A 
second attempt brought the same result. It is a fact that 
every second that I stood before that machine I was in 
actual danger of being injured. 


How Times Are Set 


The salesman does not always set the guaranteed 
grinding time. Sometimes it is determined by an expert 
in the factory office. In such a case he uses the best 
possible regrinding-time record of the shop for similar 
work. If he has no such record of a like piece of work 
on the files to refer to, he uses a theoretical rule. This 
rule, a general formula, provides that a given number of 
cubic inches of stock can be removed in an hour. He 
places his figures accordingly. 

No matter what the unit of calculation may be, the 
demonstrator knows that the time given him in which 
to do the work is going to be the extreme low limit. He 
continually finds himself in a position similar to a golf 
player who must do the 18-hole course in 18 strokes in 
order to win out. 

This theoretical rule does not work any better than 
most theoretical rules. I remember one place where I 
had to grind tin tubing under a guarantee. This tubing 
was so thin that the wheel broke through in places and 
necessitated caution. Yet I presume the guarantee was 
fixed under the same rule that applied to solid stock. 

A fellow demonstrator from another firm once told me 
of an instance where he was supposed to meet and con- 
quer a decidedly low production guarantee. The given 
time was so low, he said, that he consumed it all putting 
on and taking off the driving dog. 

In western Pennsylvania I had placed before me a con- 
tract calling for the rough grinding and locating of the 
five bearings of a crankshaft in eight minutes. Luckily 
for me they did not ask me to give a demonstration. When 
I got back to the home factory I found that the type- 
writer girl had omitted to place a figure 1 before the 
eight. It should have read 18. 


EFFECT OF ENVIRONMENT ON THE DEMONSTRATOR 


The grinding-machine demonstrator does not have a 
chance to get used to his surroundings before he has 
to move to some other factory where he must meet en- 
tirely different conditions. Try as he will, he finds that 
he cannot do his best work if his environment is not con- 
genial. Sometimes the light is poor; occasionally odor 


bothers him, but often it is noise. 
As the demonstrator depends on the sound produced by 
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the diamond passing over the face of the wheel to know 
when his wheel is dressed exactly right, it is important to 
him that he should be away from trip hammers, buzz 
planers, and the like. One of the principal symptoms to 
let him know that his wheel needs truing is the sound 
given out by the wheel in contact with the work. Shop 
conditions, of course, are unknown to the man setting 
the time guarantee. 

The demonstrator does not get time to familiarize him- 
self with the work in hand. It seems to be always taken 
for granted that he is able to step into any shop at 
any time, give the maximum output of production on 
short notice and step out again. But such is not the case. 
No man can show to best-advantage on any new work. 

The machines upon which a traveling demonstrator 
must attempt to equal the time or production guarantee 
are always new, and therefore stiff running. No matter 
how carefully the parts of the grinder may have been 
machined and assembled, the handwheels are always 
more or less hard to operate. Time and usage are the 
only things that can properly give it ease of manipula- 
tion. A demonstrator often finds himself losing many 
precious seconds by reason of the stiffness of the new 
machine. 

Lately purchasers of cybindrical grinding machines 
have almost altogether ceased asking that a production 
guarantee be given with the machine. They have come 
to realize that as the cylindrical grinding machine is but 
semi-automatic, very much depends on the skill of the 
denionstrator and not on any given make of machine. 
They do not even wish to keep the record of a demonstra- 
tor before the eyes of their operators as an incentive to a 
greater output, because time has taught them that the 
demonstrator is usually the chosen expert from a large 
number of experts, and that his efforts are the culmina- 
tion of the work of a generation of specialists. 

“ 

The following geographical distribution of the 224 ma- 

chine-tool building firms in this country is taken from a 


brief filed with the Ways and Means Committee of the 
House of Representatives: 


Number 

of Ma- 

a tae 

uilding 

State Firms 
Connecticut. ...... oy ie 22 
Delaware...... ; 3 
lowa...... 1 
Illinois. ... 15 
Indiana. . 7 
Maine. 2 
Maryland. 1 
Massachusetts. 39 
Michigan...... 8 
issouri 1 
New Hampshire.... 2 
New Jersey... 7 
New York... 22 
Ohio..... 58 
Pennsylvania . 16 
Rhode Island 6 
Vermont. 4 
Wisconsin. . 10 


A brief filed with the same committee of the House of 
Representatives in Washington gives the following capita! 
ratings of the 224 firms in this country manufacturing ma- 
chine tools. 


Sunes 

Capital Rating in Dollars Firms 
Over 1,000,000.......... A Nee 9 
750,000 to 1,000,000 3 
500,000 to 750,000. 1) 
300,000 to 500,000.. iv 
200,000 to 300,000.. 20 
125,000 to 200,000.. 26 
75,000 to 125,000.. 18 
50,000 to 75,000... 17 
35,000 to 50,000... 20 
20,000 to 35,000. . 21 
10,000 to 20,000... ll 
5,000 to 10,000... . 6 
3,000 to 5,000... 1 
SE eae 2 
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Special Tools for Building the “Alco” Cars 


By Ropert Mawson. 


SYNOPSIS—A well designed drill jig for a six-cylinder 
crank case with a large range of drill sizes. Crank-case 
and transmission-case boring fixtures designed to bore 
all heles at once. Attachment for the Potter & Johnston 
to crown pistons during the machining operations. 
33 

Some of the special tools used by the American Loco- 
motive Co., Providence R. I., for building the “Alco” 
cars are here shown and described. 

The halftone, Fig. 1, shows the jig used for drilling 
the six-cylinder crank case. One of the crank cases is 











Fie. 1. Drint Jig ror THE CRANK CASE 


shown at A, being made with an extension which provides 
a housing and support for the flywheel brake. The case 
is milled on the cylinder and crankshaft surfaces and 
then placed in the jig B with the crankshaft surface 
resting on the jig base. The jig plate O is located 
on the base by means of the turned and shouldered 
studs D. 

After removing the jig plate the crank case is placed 
on the jig base, being located by means of the turned 
posts # which are made to fit the holes F. Straps are 
provided at each end of the jig to hold the case securely. 
This jig is designed to drill 52 holes ranging in size from 
5mm. (0.197 in.) to 67.5mm. (2.65 in.). 


BoRING THE CRANK CASE. 


The fixture, Fig. 2, is used for boring the truck crank 
case. The cases are milled on the cylinder and crank 
shaft sides to a height limit gage, and then drilled. The 
crank case is located in the boring fixture by means of 
the two plugs A, which fit into two valve-plunger holes 
in the crank case. By placing the crank-case cylinder 
side down on the fixture it enables the manipulation of 
the bars with greater ease, as the crank side is open. 
The head of the fixture B is provided with intermediate 
gears in order that the three bars can be driven simul- 
taneously in the same direction. 

The halftone, Fig. 3, shows the boring fixture in 
operation on a Lucas boring machine. The bars of the 
fixture are driven by means of the bar A from the ma- 
chine. The bearing of the head B is made of ample 
length to produce a good drive, and gibs are provided to 
take up the wear on the slide. 

Fiber washers and check nuts are provided at C to 
take up any end wear of the gear shafts. The boring 
bars have three points of support, and round two-point 
cutters are used for the boring opetations. 


BorinG THE TRANSMISSION CASE. 


The halftone, Fig. 4, shows the method of boring the 
transmission case for the trucks. The lower part of the 
case is placed in the’ fixture on the pin A. The align- 
ment plate B is then placed over the case and fastened 
down onto the posts C by means of the bolts D. The 
screws FE are released; this permits the shouldered pins 
A to force the case up against the aligning plate, the 
screws afterwards being tightened to hold the pins in 
position. This brings the parting line on the case to the 
correct height for the boring operations. 

After removing the plate B, the upper part of the 
case is placed over the pins A and the nuts F are screwed 
onto the pins, this holds the two parts of the éase secure- 
ly. The inner guide support G@ is then placed in the 
position shown, being located by dowels: and held by 
means of the swing bolts and knobs H. 

The boring bars are driven in combination in a man- 
ner similar to that described in Fig. 3. The fixture 
is made with a sub-base in which are placed the register 
holes J. A register hole is placed in the fixture base 








Rar Tree 











Fie, 2. CRANK-CASE Borine FIxTURE 





Fie. 3. THe Bortne Fixture IN OPERATION 
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and by using a pin through the sub-base and base the 
fixture is turned and set 90 deg. either way. This reg- 
ister is used in order that the operator can bore the 
jack shaft hole K. 

All the boring, facing and recessing for the shafts, an- 
nular bearings and felt oil washers are performed in 
this fixture, the stop collars Z being used for position. 
The bars are well supported in the long bearings M and 
also in the inner support G. 


MACHINING THE PISTONS 


The method used for crowning the pistons is shown in 
Fig. 5. The operation is performed on a Potter & John- 
ston automatic machine. The facing tool A is fastened 








Fie. 6. Couck ror HoLpING THE PISTONS 


on the arm B, which fulcrums at a point C. As the tur- 
ret of the machine feeds in, the arm D comes in con- 
tact with the end of the arm B as shown. This arm 
fulcrums around the pivot C and the tool A is thus fed 
around in an are. 

The piston is supported by means of two rollers £, 
which slide along the finished part of the piston. The 
face of the piston is machined by means of the cross-slide 
in the usual manner. The calipers F are used for test- 
ing the walls of the piston to obtain their thickness, 
graduations being stamped on the index arm for that 
purpose. 

The halftone, Fig. 6, shows the chuck used for hold- 
ing the pistons for the turning and crowning operations, 
Fig. 5. The stop A is used as a locator for the inside of 
the casting. The jaws B, which slide outward, come 
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in contact with points on the inside of the casting near 
the bottom. The four pins C come in contact with the 
inside of the piston near the open end. The motion of 
the jaws B and pins C is controlled by means of the 
handle D, which, acting through a cam movement, pro- 
pels and impels two taper shafts, one attached to B, the 
other to C. 

The springs EF hold the respective parts against the 
taper shafts and when the handle DP is drawn over the 
parts B and C being compressed the piston may be 
placed over the chuck ready for machining. A strong 
spring acts against a shoulder on the taper shafts, and 
the tendeney of the chuck motion is to be in the position 
shown. 





Fie. 








Fig. 7. Mriiiine Fixture ror Brake ANCHORS 


This action of the spring on the jaws and pins pro- 
duces the driving effect, the spring being strong enough 
to overcome any tendency of the piston to revolve, caused 
by the action of the tools when machining. The chuck 
body F is fitted over the threaded nose of the automatic 
spindle (a plain part acting as a pilot), and coming to 
a shoulder, determines the chuck running true with the 
spindle. 


Some MILLING FIXTURES 


The fixture, Fig. 7, is used for milling the brake an- 
chor bosses A. The anchor is located on the fixture by 
means of a pin B, which fits the large center hole. A 
U-washer C fits over the anchors, and by tightening the 
nut on the pin B the forging is held secure. The screws 
D are brought up against the forging and resist the cut- 
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ting strains during the milling operations. The fix- 
ture is made to take two anchors, and a set-up of four 
side milling cutters performs the milling operations. 

The fixture used for milling the bosses on the brake 
shoes is shown in Fig. 8. The casting is located by means of 
the pin A fitting into a hole in the boss B, drilled in a 
previous operation. The strap C (which is made with 
an open end to allow its quick removal) and the various 
screws, fitted with knobs, hold the casting securely in the 











Fie. 8. Mitiurne Fixture For BRAKE SHOES 
fixture and resist the milling strains. The fixture is 


made to take two castings, and a gang milling set-up per- 
forms the straddle milling of the shoes at the end D. 
The fixture, Fig. 9, is used for milling the claws on 
the intermediate drive gear. The gear is located in the 
index plate A and a nut and washer at the end of the 
gear shaft hold it securely. The plate A is located for 
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the various positions for milling the claws by means 
of the index pin B, which fits into a bushing in the 
plate. 

After milling the claws, the sub-base C is attached to 





Fie. 9. Mittine Fixture For INTERMEDIATE GEAR 


the fixture, as shown. This plate is used when mill- 
ing the under-cut on the claws, the plate being made 
with the required angle of taper. The clamp-bolt D is 
used to tighten the plate A in the fixture during the 
milling operation. The fixture and sub-base are provided 
with tongues to locate them on the miller table, and also 
bolt slots for use when fastening down. 
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Fixtures and Shop Appliances on the Santa Fe 


SPECIAL CORRESPONDENCE 


SYNOPSIS—These include fixtures for boring eccentrics 
and link hangers, drilling sockets, milling eccentrics and 
truck brasses, and furnaces which have been found suc- 
cessful in the various shops. 

+9 

The Santa Fe. Ry. has developed a large number of 
special jigs, templates, fixtures and gages to be used in 
machining various parts of its work. Some of these 
are not only interesting, but are applicable to other shops 
and lines of work. 

Two fixtures are shown in Fig. 1 for boring eccentrics 
to fit locomotive driving axles. This illustration shows 
exactly how the eccentrics are held by the four setscrews, 
gives the dimensions so that anyone having work of sim- 
ilar size can see how it is handled, and also shows how 
the eccentrics are located for boring, by the projections 
A, which indicate the center of the driving axle. The 
illustrations contain about all the information necessary 
for this work. These fixtures can be used either in the 
lathe or on a vertical boring mill. 

A fixture for boring link hangers on a horizontal bor- 
ing machine is shown in Fig. 2. The same apparatus 
could easily be used on the vertical boring mill, or in 
any other way desired. The boss on the end of the link 
hanger is centered by the V-block shown at A, the other 
views giving all necessary information as to its use. 


Drituina Sockets ror DRILLs. 


The drilling of sleeves or sockets for the key used in 


driving out taper shanks is accomplished by the jig 
shown in Fig. 3. The top and bottom preces are made 
of the same size and are bolted together with four cap- 
screws as shown. A tin liner is inserted between the 
pieces while the two holes lengthwise of the jigs are 
being finished. The top piece can then be cut into two 
parts, as shown. The removal of the tin liner allows 
the socket to be firmly clamped when the two parts of 
the jig are drawn together. 

The drill is guided by the steel block shown at A, this 
being fastened in the proper position in the dovetailed 
slot as at B, and held by the cross handle screw (. 
The jig shown is made for a No. 3 Morse taper socket 
with the outside turned to a No. 5 taper. Modifications 
of this can readily be made to suit other conditions. 

The method used for drilling piston spiders and fol- 
lower plates is shown in Fig. 4 and requires almost no 
explanation. The guide bushings for the drill are case 
hardened and pressed into the plate, while the central 
bushings, also case hardened, are a sliding fit to allow 
different bushings to be used, so that the same jigs can 
be centered on different sized bosses or in different plates, 
as can be seen in the illustration at the right. 


MILLING FIXTUREs. 


The fixture, Fig. 5, for milling eecentric sections to 
fit each other, consists of a central web composed of two 
angle irons, so as to make a substantial base by which it 
can be fastened to the miller table. The angles are 14 in. 
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high, with a 6-in. foot, and have 114-in. dowels to locate 
them on the miller table. 

One-inch steel pins are located, as shown, so that the 
large part of the eccentric can be slipped over them as at 
A, while the gmall part lies on top of them as at B. 
In this position, the surfaces to be milled are in line, 
so that all may be milled at one operation by a milling 
cutter of the proper form. 

With a fixture of this kind as many eccentrics may 
be strung along as seems desirable, the length of the 
fixture depending upon the machine available and the 
amount of work to. be done. In the case shown an 8-ft. 
section is found advisable. 

The milling of shoes and wedges for locomotive driv- 
ing boxes is quite a problem in many shops. Fig. 6 shows 
the fixture made for milling these in strings, the fixture 
being 10 ft. long and accomodating 20 shoes. As can 
be seen in the cross-section, the shoes A are supported 
by their inside surfaces on the corners of the fixtures at 
B, being held in place by the small screw-jack C. The 
illustration .shows enough dimensions to easily make 
one of these. fixtures. 

Another interesting fixture is shown in Fig. 7, this 
being for milling truck-box brasses. The fixture has a 
centering tongue, by which it is located on the table. It 
also has several steps at A, to hold brasses of different 
sizes. The illustration at the right shows how these are 
held by the end and center clamps, details of these clamps 
being given above. This fixture is 10 ft. 444 in. long 
and allows six box brasses to be milled at one setting. 

Drilling valve-stem holes in the piston valve is shown 
in Fig. 8, in which a plate jig with a tool-steel bushing 
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fits over the end of the valve and is held by the C-clamp 
shown. 

Another template, for use in lathe or driving-box 
brasses, is shown in Fig. 9. This has jaws which some- 
what resemble a steady-rest and which can be adjusted 
in every direction to suit different brasses. Details of 
this are shown in the different views, any desired modi- 
fication being easily made. * 


FURNACES FoR SHop USE. 


The engravings, Figs. 10, 11 and 12, show the Santa 
Fé practice with oil-fired annealing furnaces, a coke 
furnace for tempering alloy steel, and oil and water 
tempering baths. These require very little description, 
as all necessary dimensions are given. The annealing 
furnace will accommodate large work in the annealing 
chamber above, which is 45 in. long. The plan view 
at the right shows the grates in position, while the other 
views show the air blast and the arrangement of the heat 
passages. 

The arrangement of the oil and water tempering 
baths shows the method of heating the water in these 
baths at the left, both the water and steam inlets going 
down inside the pipe and discharging near the bottom. 
There is also an overflow provided to prevent damage. 

In the case of the oil bath, it will be noted that the 
oil is confined in a center receptacle 12 in. in diameter, 
and made from a piece of large wrought-iron pipe. This 
is surrounded by water, so that the oil may be kept cool, 
the overflow being located in a manner similar to the 
other bath. The outside of the tank is made of two- 
inch planking. 
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Tools and Work in a Shop in British Columbia 


WESTERN CORRESPONDENCE 


SY NOPSIS—Some interesting devices in a shop near 
Vancouver, B. C., for facilitating the manufacture of 
gasoline engines. These include lathe and miller fixtures 
fer cylinders, drill press and babbitting tools for crank 
cases, appliances for machining pistons and rings. 
3 

One of the well known machine-building establish- 
ments in the Northwest is the Schaake Machine Works, 
Heaps Engineering Co., Ltd., New Westminster, B. C. 
‘his firm is engaged in the construction of~ sawmill 
machinery, cannery equipment, and gasoline engines 
for use in fishing vessels and pleasure craft. A number 
of halftones representing various operations in connec- 
tion with engine manufacture are here presented. 





MACHINING CYLINDERS. 


Operations on single cylinders are shown in Figs. 1 
and 2. The first of these shows the method of mount- 
ing the casting upon the faceplate of a lathe for the 
operation of machining the bore and turning the neck 
and facing the flange. The fixture in which the work 
is held consists of a cylindrical casting open at one side 
to clear the projection on the wall of the work and hav- 
ing a square base for bolting to the faceplate. 

The fixture is centered upon the plate by a boss whica 


enters a corresponding recess in the faceplate. There 
are four pairs of screws tapped through the wall of the 


.fixture to act as supports for the cylinder and to secure 


it in place. These are provided with check nuts and 
ordinarily it is only necessary to loosen one pair at the 
upper part of the fixture to remove the work or to put 
a fresh casting in place. 

The boring operation is accomplished with a cutter 
bar, which is shown resting upon the tailstock of the 
lathe. Roughing and finishing cuts are taken with sepa- 
rate tools inserted in the bar, the latter being held in a 
special block, which is placed for the boring operation, 
upon the compound rest. The second cutter leaves about 
0.010 in. of metal to remove by reaming, and the bore is 
brought to size by the reamer shown on the long bar 
projecting from the tail spindle. The bore of the cyl- 
inder illustrated is 5 in. 

After the cylinder has been bored, turned on the 
neck and faced under the flange, it is placed in another 
fixture on a faceplate, where it is located by its neck 
while the hole is bored for the valve seats. In this cyl- 
inder design the exhaust valve is in line with the inlet 
valve and the seat for the exhaust valve is bored at the 
same setting as the inlet-valve seat. Then a long bush- 
ing is placed in the bored epening and the hole drilled 
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and tapped for the plunger guide, which is threaded and 
screwed into place to receive the exhaust-valve stem. 

The next operation consists in placing the cylinder 
on the fixture, Fig. 2, where the slots are milled between 
the lugs on the casting for the tappet-rod guides. Five 
milling cutters are utilized in this process, this gang 
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of cutters machining the two guide slots in the casting 
and dressing off the tops of the three sets of lugs. The 
work is here again located by the machined neck which 
fits an opening bored in the fixture on the miller table. 
A supporting jack is slipped under the projecting end of 
the work as represented. 
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FIXTURES Fig. 4 
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Jig FOR SINGLE-CYLINDER SUB-BASES 


Fie. 6. Jig ror TWwo-CYLINDER SUB-BASE 
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Following the milling, the cylinder is placed in a jig 
and holes are drilled for the valve cage in the cylinder 
top and for the inlet head, also the casting is drilled and 
tapped for the water outlet, the spark plug, priming 
cock, etc. The flanged base is also jig drilled for the 
bolts for attaching it to the engine base. 


SuB-BASE FIXTURES. 


Fixtures for babbitting the bearings in the sub-base 
or case for the cylinder are illustrated in Figs. 3 and 4. 
This sub-base is faced on the bottom, its top faced off 
and the opening bored to size for the cylinder neck by 
placing the casting on the faceplate. The babbitting 


fixture is located in the sub-base by a disk A which fits 
the hole in the top of the case and bored out to receive 
the plug B upon which the whole babbitting rig is car- 


ried. The babbitting mandrel C for the crankshaft bear- 
ing is centered laterally in the cored seats in the work 
by the locating pins D, two of which are secured in the 
inner face of each of the collars £. 
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The mandrel for babbitting the camshaft bearings will 
be seen at F and, as there represented, it is connected 
to the main babbitting fixture by a trunnion on a square 
block G, which serves as a holder for the mandrel. The 
view in Fig. 4 shows clearly the method of supporting 
this smaller mandrel at the rear of the main fixture, so 
that the camshaft bearings shall be poured in a certain 
relation to the bearings for the crankshaft. In the cases 
of both of these pairs of bearings the babbitted box is 
poured about 0.010 in. small, and a sizing reamer is 
afterward run through. 

A jig is shown at H, Fig. 5, for drilling the holes in 
the top of the sub-base for the cylinder bolts, also for 
drilling holes in the sides for the pump bracket and for 
the detent pin in the timing lever. These detent holes 
are nine in number and are closely spaced in an arc of a 
circle as seen at J; The drill guide holes in the jig are 
in a plate at J. These detent holes are merely shallow 
pockets in the side of the work, the drill being run in 
only about the depth of the lips. 














Fic. 7. BAses, Sus-BASES, CYLINDERS AND JIGS 
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_ The jig for drilling the flange holes in the bottom of 
the sub-base is shown at K. It is provided with a 
locating member in the form of a semicircular bar which 
fits the babbitted bearings, and so positions the jig end- 
wise on the work. The two sets of pins in the body of 
the jig pass between the inner ends of the crankshaft 
bearings and so locate the jig sidewise. 


Toots ror DovuBLe CyLINpEeR BasEs. 


These engines are made with one, two, or more cyl- 
inders, and the tools for drilling and boring the sub- 
base for a two-cylinder machine are shown in Fig. 6. It 
will be noticed that the drill jig for the bottom of the 
casting is of practically the same design as the one shown 
in Fig. 5 except that it is, of course, made long enough 
to cover the increased area of the base. It is also adapted 
for assisting in the operation of boring the upper open- 
ings in the casting to receive the cylinder necks. 

For this purpose two holes are bored through the 
body of the jig at the correct center distance, and these 
form a guide for the pilot on the boring bar LZ. This bar 
carries two cutters as indicated, the lower one of which 
bores the opening to sides, while the cutter that follows 
chamfers out the upper corner of the hole. 

A number of these two-cylinder sub-bases mounted on 
the bases proper are shown in Fig. 7, and in the back- 
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ground there will be seen an extra large jig for the base. 
Piston AnD Rine Toots. 


The fixture at A, Fig. 8, is used in turning pistons; it 
is adapted to be attached to the lathe, and has a large 
conical nose against which the bell-mouthed end of the 
piston is held by pressure of the tail center which enters 
a center drilled in the closed end of the work. The 
square driver B on the fixture passes between the inner 
ends of the bosses in the piston and causes the work to 
rotate for the turning and grooving operations. 

The device at C, Fig. 8, is an expanding chuck for 
holding piston rings while facing the outer edge. These 
rings are cut off from the cylinder, which is bolted to the 
faceplate, the outer end being faced and the parting tool 
then run in to sever the ring from the main casting. 
The ring is then placed on the chuck C and the latter is 
expanded to grip the work from the inside, with the fin- 
ished face of the ring square against the chuck shoulder 
while the outer face is finished true with the lathe tool. 

After the ring is split it is placed as at D with the joint 
closed, and bound between clamp collars on this fixture 
while the outside is turned to the size of the cylinder 
bore. The box jig at Z is of simple design and is used 
effectively in drilling a series of holes in different sides 
of the work shown at FP. 
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Methods Used in Making Pneumatic Tools—II 


By Frep H. CoLvin 


SYNOPSIS—Milling fixtures used on miller and under 
vertical drilling machines. Turning a ball joint with a 
hollow mill. Milling two different cam slots in one fir- 
ture. A cam cutter with a very wide range. Drilling 
fixtures and machines for pneumatic tool frames. An 
ingenious closing-in fixture for ball joints and a single- 
tnoth broaching system. 


# 
- The milling fixture shown in Fig. 1 is for holding the 
small piston valve shown, while the ports are being 
milled on opposite sides, so as to connect with the main 
central port which runs part way through the valve. 
With the piece in position as at A, the swinging clamp 
B is moved into a vertical position and the piece tight- 
ened by means of the small clamp C. : 

The table is then fed against the cutter and the open- 
ing milled on the other end of the valve, a slot which 
cannot be seen being provided to allow the cutter to 
feed into the proper depth. The central portion of the 
fixture is then swung half way round, or through an are 
of 180 deg., under control of the index pin D. This 
brings the slot opposite a milling cutter and the work 
is again fed in, so that the other port can be milled as 
shown. 


MakiInea HinGep CoNNECTING-ROD BEARINGS 


Among the many small parts used in this pneumatic 
tool work is the hinge joint shown in Fig. 2, this being 
a connecting-rod bearing of one of the small drills, the 
central opening affording opportunity for the connecting 
rod from the opposite mating piston to connect with the 
crankpin. These are first milled on the face with a 


form cutter so as to give the half-round for the gear 
of the hinge as well as the flat surfaces. Straddle mills 
then face off the sides of the gears, so ‘that they are 
readily fitted together, after which they are paired off and 
fastened in the clamping fixture shown, as at A. 

The clamping is done by a strap which has two fingers 
straddling the milling cutter as ‘at B; the other end of 
the strap being forced up by a cam controlled by the 
handle C, the pin PD acting as the fulcrum. The work 
to be milled is held in position sidewise by the two 
screws £, and it is then an easy matter to run the work 





Fig. 1. Minuine Arr Ports in Piston VALves 
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against the milling cutter so that the central openings 
can be milled to the proper size to receive the opposing 
connecting rod. This makes a substantial clamp, and 
one which can be orerated more quickly than might be 
supposed, as work of this kind always presents extreme 
difficulty when it comes to holding firmly enough for 
accurate machine work to be done. 









MILuUING A Batt JOINT 





A ball generating fixture, which has the advantage of 
being extremely simple, is shown in Fig. 3. This is a 
small plain miller fitted with an index head simply for 
the purpose of revolving the work by power, the milling 
cutter being a hollow shell and cutting only on the inner 
points. By first centering the table so that the work will 










































Fia. 2. 


MACHINIST 











Vol. 38, No. 10 


be in the proper position regarding its length, and then 
feeding it in until the milling cutter cuts to the proper 
depth, the work is allowed to revolve by power and the 
result is shown by the two finished pieces on the table. 

These are for ball joints, which must be firm in any 
position, and it has been found that when the balls are 
made in this way they are much more accurate than can 
be secured with any forming-tool method. It makes a 
very pretty little problem in generating a desired form 
and is simply an application of the old hand-lathe 
method of turning perfectly true spheres by means of 
a hollow tool. 

It is not necessary to use a miller for this work, one of 
the fixtures being fitted to a small lathe and answering 
the purpose fully as well. It is only necessary to provide 
a hollow mill of the proper size, with means for revolv- 
ing it, and in a similar way providing a method for 
turning the work while in contact with the hollow mill. 


CaM FIXTURE 





A DovuBLe 


The compressed air for pneumatic tools which are held 
in the hand during their operation are controlled by a 
cam cut in a sleeve which goes over one of the handles, 
giving the operator full control of his machine by a 
slight twist of the hand. A very ingenious fixture for 
milling two entirely different cams is shown in Fig. 4. 
One of these blocks is a perfectly plain cam, while the 
other has a reverse slot, both of these being obtained by a 
clever device. 

As will be seen, the cam cylinder A has two slots, the 
guiding pin B entering either of these slots according to 
the position of the slide of the fixture C, which carries 
the cam as well as the work. The index pin DP locates 
the slide in either position, allowing at the same time 
perfectly free end movement for the cam and the work 
being milled. 

As these cams are in the reverse direction, it is easier 
to make them to bear against the guiding pin C on the 
high or concave side of the slot. In order to accomplish 
this, the springs F and F were provided at the end of 





Fic. 3. GENERATING BALL JOINTS 








Fie. 4. A Douste CamM-sLot MILLine FIxTvrRe 
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Fie. 5. Prorininc on A Cam MILLER 


the cam roll, so as to be able to hold it against either 
the right- or left-hand side of the guiding pin, as might 
be desired. In this way it becomes easy to throw either 
spring into action, these being easily controlled by the 
knurled nuts G and H, the spring F being in action in 
the cam shown, while for cutting the cam at the other 
end of the handle, this spring would be relieved and the 
other spring thrown into action. 

The lever at the left is simply for throwing the slide 
I, carrying the work from one position to the other, 
the speed for milling and for securing the block of the 
desired shape being secured by the ball handle and the 
worm and wheel shown. This makes an interesting little 
fixture, and there are doubtless many places where a 
modification of this would be found useful. 


AN INTERESTING CAM CUTTER 


In order to handle various odd kinks which come up 
in their own work, as well as to provide a machine which 
can handle almost anything in this line, Mr. Kinman 

















Fie. 6. Tur CAmM-cuTTING MACHINE COMPLETE 


has designed the cam-cutting machine illustrated in 
Figs. 5 and 6. Fig. 5 shows a portion of the machine 
as found at work outlining or profiling the outside of a 
pneumatic tool frame. The contrast between this and 
the two automobile cams shown on the milling-cutter 
slide between the two handles, shows something of its 
range of work. 

In the illustration shown the work A is simply bolted 
to the faceplate or work carrier on the work spindle, the 
controlling cam being on the other end of this at B, 
while the roll controlling the movement of the work 
The substantial roll carrying 
arm PD transmits the movement to the work slide, these 
and other details being shown more clearly in the full 


slide can be seen at C. 


view of the machine, Fig. 6. This seems to be a com- 
plete machine in every way and its wide range reflects 
credit on its design. 


GRINDING A Face MILL ON THE QUTSIDE 


Fig. 7 might more properly be classed among the mill- 





Fie. 7. Facer MILLING on A DRILLER 


Fie. 8. Recessinec CONNECTING-ROD ENDs 
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ing operations, although being done on a vertical drilling 


machine. These are the small connecting-rod bearings 
which reach through the inside of the bearing shown 
being milled in Fig. 2, fitting completely inside the other 
bearing, so that each has practically -full-length bear- 
ings. The operation shown in Fig. 7 faces the flat side 
of the joint shown laid out on the milling vise, by use of 
the milling cutters shown both in the spindle and on 
the table. 

These pieces are so held that the small projection A 
comes under the center of the spindle, there being a de- 
pression in the facing mill at this point. For facing the 
mating piece, this is removed and a cutter which pro- 
jects the proper distance is inserted in its place, so that 
the depression is made in the same fixture and with al- 
most no change of tools. 

The method of holding the work in what is practically 
an ordinary machine vise, and of guiding the milling 
cutter by the outside of its body, is decidedly unusual 
and may be a valuable suggestion for use in other places. 
As will be seen, the guiding is done by a removable bush- 
ing held in the top of the fixture by the four screws 
shown. An air hose is used to blow out the chips and 
keep the holding device clear, so that work can be accu- 
rately and quickly handled in and out of it. 

After the rod connections have been fitted together 
they are finished in the manner shown in Fig. 8 under 
an adjoining vertical drilling machine. This also shows 
at A how the two bearings go together. The sizing and 
the recessing of the holes in the inside connection are 
done on the pieces shown. The connection is grasped 
in the tongs shown, with its bearing placed over the 
pin which represents the crankpin of the shaft, and the 
two halves force against the milling cutter shown at B. 
This cuts a recess at the bottom of the hole and also en- 
larges the hole above the shoulder, which is left at the 
top of the recess. 

This- is for the purpose of holding the ball-end con- 
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Fie. 9. Drittine Fixture For INTERRUPTED SURFACES 


necting rod C, the two halves of this inner connection 
being held together both by the outer connection as at A, 
and by the nut which goes over the threaded end, as 
can be clearly seen by a careful examination of the 
work on the table. It is rather delicate work, but very 
interesting, as showing how the various problems of 
manufacture are worked out in different parts of the 
country. 


Fie. 10. A Battery or Heavy-puty DriLLIng MACHINES 
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Fie. 11. A CLosInG-In FrIxtTurE FoR THE PuNCH PRESS 


DRILLING INTERRUPTED HoLes 


Everyone who is familiar with machine-shop work ap- 
preciates the difficulty of drilling and cutting non-con- 
tinuous surfaces, that is, where the cutting tool does not 
have a continuous hold of the work but passes through 
space for a portion of its revolution. This makes the 
crosshead guide on the air tools, shown in Fig. 5 of the 
first installment of this article, a somewhat difficult drill- 
ing job. Fig. 8 shows how this is handled under a Baker 








Fie. 12. BroacHiIne wirn SuHort “PusH” BroacHeEs 
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heavy-duty drilling machine. One of the frame castings 
is shown at A, and the frame in place in the fixture 
shows’ how it is held for this drilling. 

The fixture is substantially made and allows the frame 
to be easily and accurately bolted in place, so that these 
holes which form the crosshead guide, may be at right 
angles with the holes for the crankshaft. On top of the 
fixture can be seen the type of boring tool used, multipie 
cutting edges having been found more desirable for this 
class of work, especially as all the guiding must be done 
from above. 

For this reason the guiding bushings provided are 
exceptionally long, friction between the boring bars and 
the bushings being reduced by flooded lubrication, which 
also reaches the cutting edges of the boring bar. An ex- 
amination of the finished frame will show how each 
guide is tested with a plug gage, and the fit of the one 
in question is shown by the plugs remaining in position 
while being photographed. 


A Gane or Turee DRILLING MACHINES 


Close beside this machine is a gang of three similar 
tools provided for consecutive operation on _ air-tool 
frames of various kinds. One of these frames can be 
seen at A, Fig. 10, on the table of the right-hand ma- 
chine, and some idea of the fixtures provided for the va- 
rious operations may be obtained by a careful examina- 
tion of the three machines. These are all indexing ux- 
tures, the work being divided between the three machines 
so that they can all be handled by one man. 

In the first two machines of the group the substantial 
method of providing ample and rigid guides for the 
boring tools will be noticed. The steel bar upright and 
the heavy casting show that the importance of rigidity 
has been fully realized. The machine at the right 1s 
being used for tapping, so that no guiding fixtures are 
necessary. The four machines shown in Figs. 9 and 10 
make a modern drilling department for heavy work of 
this kind. The piping for carrying lubricant to the tools 
as well as away from the tables is of: interest. 


A Neat CvLosinc Fixture ror BALL Cups 


The connections for connecting rods, one of which 1s 
shown in place in Fig. 8, have a ball on one end, this 
ball fitting into the piston and being held by riveting 
an inside shell over and around the center of the ball. 
These pistons are of machinery steel and the product of 
automatic machines, so that the riveting becomes an 
easier matter than might otherwise be the case. 

This is done under the punch press shown in Fig. 11, 
by means of an ingenious holding device which is adjust- 
able so as to secure just the proper amount of pressure 
for riveting over the balls without having them either 
too loose or too tight. 

The connecting rod is placed in a hardened-steel cup 
in the center with the ball up, as can be seen at A. “The 
inside of this piece is cut out so that when the piston is 
placed over the ball and forced down by the ram of the 
press, the edges of the central piece, which can clearly 
be seen at B, are carried in around the ball as in any 
closing-in die. 

In order to make this easily adjustable, the height of 
the closing-in cup from the table is controlled by the 
handle C, its position with relation to the large round 
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base D determining the height from the table. It will be 
noted that the outer edge of the upper face of this casing 
is graduated and that the edges of the lever C at this 
point are brought down to a knife edge, so that its posi- 
tion on the graduation may be easily read. In this way 
very minute differences of height can be obtained and 
any desired amount of closing in is easily secured, so that 
it is easily possible to close the ball ends into position 
so accurately they will move freely and at the same time 
not allow the slightest amount of shift. 

Near this is a Watson-Stillman hydraulic press, which 
is used as a broach in a somewhat unusual and extreme- 
ly interesting maner. Proper and substantial fixtures 
for holding the work are provided on the table, one of 
the pieces to be broached being shown at A, Fig. 12, and 
B shows a similar piece after the square hole has been 
forced. through. The “push,” instead of “pull,” broaches 
are used and instead of using broaches containing nu- 
merous teeth, a separate broach is used for each en- 
largement. 
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A set of these broaches is shown on the bench beside 
the press, a holder being shown at C and the different 
stages being indicated at D, FE, F, G, H, I and J. These 
are simply square-ended punches with a round shank, 
each shank having a blind so as to be properly located in 
the holder and insure enlarging the hole in the same po- 
sition as the one already started. 

It will be noticed that the first punch of D only starts 
the four corners out of the round hole and that only 
seven punches are .used to obtain a perfectly square 
hole. While this is net in accord with usual practice for 
work of this kind, the results are said to be very satis- 
factory, and it must be acknowledged that the cost of 
broaches is certainly low as compared with the long, 
multi-tooth broach, whose length of life is a very un- 
certain factor. 

Acknowledgment is made to both of the Kinman 
brothers, who are running this plant, and to their su- 
perintendent and his assistants for the information and 
the photographs included in this article. 
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Some Interesting Air Brake Core Methods 


I prvORIAL CORRESPONDENCE 





SY NOPSIS—Supporting cores with collapsible man- 
drels which can be removed through a small opening at 
the end, and core-box appliances for handling large cores. 
Intricate cores which are made in parts and assembled 
in fixtures for the final baking. 

% 

One of the interesting operations in the New York 
Air Brake Co.’s foundry is the making of cores for the 
freight reservoir cylinder. The core mandrel consists of 
a central bar A on which the arms B are placed, the ends 
of these being dovetailed and fitting similar shaped pro- 
jections on the web of the central bar. These in turn 
carry the hoops or circular pieces C which support the 
sand, similar supports being placed on the upper side of 
the bar so that the core barrel forms nearly a complete 
circle when it is lowered into the core lox by releasing 
the treadle controlling the lifting bars D. The mandrel 
is held in this position by the pin £. 


Sand is then shoveled in in the usual way, the upper 
half of the core box is lowered into place and the whole 
core rammed through the opening key in the top, this 
portion being finally finished by a loose piece having the 
proper contour on the inner side so as to complete the 
top of the core as can be seen in Fig. 2. 

A movement of the foot treadle raises the lifting arms 
This shows the completed core as well as half of the 
core supporting barrel and a completed reservoir cast- 
ing A, at the back. 

The object of this rather elaborate core barrel, is, of 
course, to facilitate its removal after the reservoir is 
cast. When the casting is cool enough to handle, a little 
manipulation pulls out the central or supporting bar 
A, Fig. 1, through the larger hole in the end of the 
reservoir and both the arms and semicircular sand sup- 
ports (, can be worked out of the same opening without 
difficulty by those who are accustomed to it. It makes an 





Fic. 1. CoLLApsisLte Core BARREL ror FREIGHT 
RESERVOIR 


Fic. 2. Freignt Reservoir, COMPLETE wWi1TH CoRE 
AND Core Box 
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Fie. 3. Freigut Reservorr, Core AaND MoLp 
extremely interesting operation and secures the desired 
result with almost no difficulty of operation. 

SMALL AND INTRICATE CORES 


An idea of some of the difficult coring of the smaller 
parts of the air-brake pump and other apparatus can be 
had from the following illustration: 
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The core for the head of the divided reservoir auto- 
matic control valve is shown in Fig. 4. In this case 
the reservoir is divided into two parts to secure the de- 
sired manipulation of the brakes. A little study of the 
illustration will show something of the core difficulties. 

In Fig. 5 is another example of this kind, this showing 
the core for the upper head of the cross compound pump. 
This, as well as the cores shown in Fig. 6, which are for 
the quick-action tipple and control valve, is, of course, 

















Fie. 5. Core ror HEAD or CrROoss-COMPOUND PUMP 


made in several pieces which are cemented together in 
their proper relation. 

In cases of this kind the core is divided into as many 
parts as necessary, each part being baked separately, and 
the whole core then assembled. 

It resembles any other kind of assembling work in 
several ways, and after all the pieces are cemented to- 
gether in their proper place, they must again go into 
the core oven in order that the core cement may be 
thoroughly set so that each part may retain its proper 
position, even against the wash of the molten metal. 

In view of the intricacy of some of these cores, it is 
somewhat surprising to note the splendid results which 
are obtained in this foundry, as the percentage of poor 
castings is extfemely low. 
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Fic. 6. QuicKk-acTioN® TipPLE AND CONTROL-VALVE CORES 
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Profile Milling a Cam 


We recently had a cam to cut which called for unusual 
accuracy. The cam A operated a reciprocating member 
of an intricate mechanism, and during part of a revolu- 
tion had to sychronize with another member, returning 
during less than half a revolution to the starting point. 

As the part of the machine which the working portion 
of the cam followed ran at a constant speed, that part of 
the cam was helical. In the lead of the completed helix 
not more than 0.002 in. error could be allowed, nor more 
than 0.001 in. deviation from a straight line. 

These cams were to be milled in a Cincinnati miller, 
with a cam-cutting attachment, using a face cam of the 
type B as a master. As the proper lead could not be cut 
with the change gears available, and as there was some 
doubt that a smooth enough lead could be cut on a cam 
of the diameter wanted (9 in.), we decided not to use 
the spiral head and gearing to mill the helix of the 
master cam. 

A development of the cam was made on a strip of tin 
C and cut out for a template. This was fastened round the 
cam with a strap and the form scribed on the cam sur- 
face. The return part of the cam, which was not so par- 
ticular, was milled to this line, and the helical part was 
milled with a small allowance for finish. This was fin- 















PROFILE MILLING A CAM 





ished by successively feeding the table and indexing the 
cam in the dividing head. 

The lead of the cam was 2.738 in. This was divided by 
different amounts of table travel in thousandths to get the 
proper indexing. Dividing by 0.002 it gave 1369. Using 
1368 divisions and feeding in 0.002 in. deeper at each 
indexing, gave the sufficiently accurate lead of 2.736 in. 

The table was run back a couple of turns of the screw 
before each cut to get all the back lash out of the screw 
before coming to the cut. The part so milled was smooth 
enough without any further dressing. After filing the 
return side to the line, the master cam was ready and a 
sample cam was milled from it. The sample was then 
revolved slightly on the arbor so as to equalize any errors 
between the master and sample, and then tested with an 
indicator clamped to the spindle of the miller, which 
showed no error. 

Howarp Boar. 


Cincinnati, Ohio. 
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LETTERS FROM PRACTICAL MEN 






Making Accurate Punch Holders 


In a shop where I was employed some few years ago, 
punch holders, as shown at the left, were often made. 
It was necessary for the centers of the radii of the small 
circles to be accurately spaced, and for the large radii 
to be worked out square with the bottom of the piece. 

The method followed by the machinist was to lay off 
the center lines with a surface gage, center punch the 
holes, strap the piece to the faceplate of the lathe and 
indicate and bore the holes. The stock between the 
smaller radii was then worked out by filing. 

As may be imagined, the results were not always satis- 
factory, and a needless amount of time was generally 
consumed. One day business on the tool job slackened 
off a little, so the foreman brought several punch holders 
to be made up by one of the tool.makers. To be sure the 
tool maker grumbled somewhat at being put on regular 
shop work, but he did a very rapid and accurate job in 
the following manner: 
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MAKING AccuRATE PuncH HOoLpeERS 





First, one hole was laid off and the piece strapped to 
the faceplate of the lathe, as clearly shown. The piece 
is held against the faceplate by the strap A, and is 
brought against the parallel B by the clamp C. A locat- 
ing pin is shown at D; and £ is a size block of the same 
dimension as the distance called for between the holes. 

After truing up for the first hole with an indicator the 
rest of the job was simple. First the hole at the right 
was spotted, drilled, trued up with one boring chip and 
reamed. Then the straps A and C were loosened, the size 
block removed and the piece brought against the locating 
pin, where the operation just described was gone over 
again. After the job was once set up, which consumed 
about an hour, counting the time required to find the 
materials, it was a simple matter to finish the holes in any 
number of pieces with the assurance that the dimensions 
would be correct. 

For broaching out the holes to form the large radii the 
tool maker made a broach from one of the regular punches 
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by grinding it to the shape illustrated. The cutting 
edge of the broach was first used as a guide for scribing 
the pieces, after which the greater amount of superflous 
stock was removed by filing. The final finishing, as left 
by the breach, was a square with the bottom of the piece, 
as the pilots insured a square start. 

The time consumed in making up 15 pieces, including 
setting up, was less than half of the time generally taken 
under the old method of doing the same work, and the 
results were far more accurate as all of the pieces were 
duplicates. 

Freperick B. J acoss. 

Philadelphia, Penn. 
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Oil Groove Milling Fixture 


This hand-milling fixture was designed to mill 
the diagonal oil grooves in an automobile-motor con- 
necting-rod and connecting-rod cap, as shown below. 
It consists principally of a small angle plate through 
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OIL-GROOVE MILLING FIXTURE 


which projects a milling cutter, driven by a train of 
gears and crank. 

The diameter of the cutter is made such that when it 
is dropped into the bearing at the determined angle, it 
will mill a groove of the required length. In operation, 
the fixture is held in a vise; the operator simply holds the 
rod or cap diagonally in the pins A and gives the crank 
one or two turns; then the work is shifted to the pin B 
and fintshed. 

E. D. Braun. 

Tarrytown, N. Y. 
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A Shaft Multiple Slot Milling 
Fixture 


The line engraving shows a fixture for milling a num- 
ber of,slots in a shaft. The fixture A is clamped to the 
miller by the lugs B, and the position is obtained by the 
tongues C. The shaft is placed in the slot D and clamped 
by the screws E, which force the shaft into the V in 
the slot. The surface F is machined down lower than the 
hottom of the slot D to allow for the sliding piece G. 
The shaft passes through the hole H in the block and is 
clamped with the screw /. 

To operate the fixture (having a shaft 12 ft. long with 
nine keyway slots 9 in. apart and 24% in. long), clamp 
the shaft in the slot D with the screws £; set the sliding 
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A SHAFT-SLOT MILLING FIXTURE 


block G 9 in. from the face J, and clamp on the shaft with 
the screw /. Mill the slot in the shaft 244 in. long, then 
loosen the screws £, slide the shaft through the slot D, 
until the sliding block G is against the face J; next 
tighten the screws Z, move @G 9 in. away again, and 
clamp to the shaft, thus getting the correct distance. 

If the distance from one slot to the other varies, set 
the sliding block to agree from the face J. Keeping G 
tightened to the shaft and sliding it along the face F pre- 
vents the shaft from twisting; the correct distance is also 
thus obtained. This fixture can be used on a vertical 
miller or profiling machine. 

J. CROMPTON. 

Manchester, England. 


roy 
Stripping Insulated Wire 


When removing the insulation from service wire, mak- 
ing electrical connections, why are pocket knives always 
used? When doing this work with a jacknife, much time 
is wasted in scraping round the end exposed to brighten 
it up, not to mention the damage done to the wire and 
the knife. 

The quickest way is to lay the end of the wire to be 
peeled on the nearest metal surface, and hit it three or 
four raps with a hammer. This pounds the insulating 
material to rags, which can be torn off with the finger 
and thumb. If the hammer is properly used the wire is 
not injured in the least. To brighten up the exposed end, 
pull it through a strip of emery cloth, folded over and 
held between the finger and thumb, so that two rough 
sides face each othier. 

H. K. ScHOLEFELD. 

Kailua, Hawaii. 
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A Thread Cutting Attachment 


The halftones show a thread-cutting attachment de- 
signed and used by Charles E. Angell, Providence, R. I. 
The plate A, Fig. 1, is fastened on the side of the head- 
stock and carries the gear quadrant B. On this quadrant 
is attached a gear ( and a plate D, which also carries a 


gear. Through the large hole in B the lead screw £ is 
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jig and exert an equal and efficient clamping force on 
each shaft by means of a single thumb-screw. 

The casting A has four raised portions, into the corners 
of which the shafts are clamped in such a way that they 
are pressed downward onto the casting and also sidewise 
ento the raised portions ; thus assuring perfect alignment 
of the shaft both horizontally and vertically. The casting 
is hollow and the three clamping bolts B, one of which 
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Fig. 1. DETAILS OF THE ATTACHMENT 

















Fie. 2. Tue Tureap-cutTtiInc ATTACHMENT 


placed, which carries another gear F. A set of change 
gears is shown at G. The guide nut H, which is made 
of bronze, is fastened on the lathe carriage. 

The method of operation is shown in Fig. 2. The 
cone gear A drives the lead screw EF through the gears 
D, C and F, Fig. 1. The setup of the gears, Fig. 2, is 
for cutting a left-hand screw by using the intermediate 
gear D, Fig. 1. By removing this gear, however, a right- 
hand thread may be cut. This arrangement has been 
found to give good service, enabling a heavy cut to be 
taken and securing a well finished thread. 

A. TowLer. 

New York, N. 2 
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A Multiple Splining Jig 
The jig illustrated is intended to hold six shafts of the 
same diameter while splines are milled in them. The 
same principle can be adopted to four, six or eight shafts. 
A number of these jigs are used, spaced as required by 
the diameter of the shafts and the depth of cut to be 
taken. The tendency is to press the shafts down on the 


passes between each pair of shafts, extend downward into 
the hollow casting. 

Two of the bolts are pivoted at their lower ends to the 
beam marked C. At the center of this beam is attached 
a link D, which has its other end attached to the beam /. 
The other end of the beam £ is pivoted to the end of the 
third clamping bolt. Hung from the beam E at two- 
thirds of its total length from the third clamping bolt 
is another link F’, which, in its turn, is pivoted to a long 
lever G, pivoted at one end, and at the other end thrust 
downward by means of a knurled screw H, the whole 
forming a series of compound levers. 
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A MULTIPLE-SPLINING JIG 


In order to prevent the clamping bolts from falling 
ixto the casting when the shafts are removed, the whole 
lever and bolt arrangement is held up by means of the 
spring K. This jig is much simpler to make than appears 
in the drawing, as the links and beams are only pieces of 
steel cut to length and drilled with no particular care as 
to accuracy. The pins which join the links of the beams 
are made about the width of the core hole and need have 
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no heads. The link motion is all assembled before it is 
put into the jig. 

Of course, the only parts which are of any essential 
accuracy are the two surfaces which locate the shafts 
themselves; these being milled after they are bolted to 
the machine, are made right without difficulty. 

GEORGE WATSON. 

Birmingham, England. 


Pe 
Dial Feed Press Tools for Fuse Caps 


The engravings show a rotary tool for piercing vent 
holes in electric fuse caps, of which there were the four 
styles shown. Trouble was experienced with the new 
punch shown in Fig. 2, owing to the crude style of 
punch holder and old fashioned solid stripper shown at 
C, Fig. 4. 

In Fig. 4, A is the die plate or carrier on which the 
dies B are securely fastened by screws and held in place 
by the shoulder J and the dowel pins shown. The die 
plate being a free working fit on the stud D, and firmly 
supported by the body or base, eliminates all strain 
caused by the blow of the ram on the plate itself. 

The die plate is revolved by a pawl engaging the slots 
d and locked by an index pin. The pawl is driven by a 
gear in mesh with a rack, which in turn is driven by a 
cam on the crankshaft. On the left side of the ram is 
fastened an extractor which, operating with spring fin- 
gers, descends over the pierced cap. The fingers close 
under it on the ground portion of the die, and as the 
ram ascends carry the cap up with it, the caps eventu- 
ally passing through a tube into a receptacle provided 
for them. On the right of the ram is an adjustable finger 
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Fie. 3. STYLES OF 
STYLE STYLE Caps 


Fie. 1. Otp Fie. 2. New 


which forces the cap squarely down on the die before 
it passes under the punch and stripper. 

The original tool consisted merely of a holder and 
two, four, or five punches, according to the style of cap 
to be punched, and held in place by taper pins, as clearly 
indicated in Fig. 1, which shows the punch used on the 
style 2 cap. With these tools the stripper C, Fig. 4, was 
relied on to strip the cap. This was abandoned, as it 
was continually out of order and required the services 
of a tool maker practically all the time to keep it in 
working order. The output was also very limited, only 
about 12,000 caps per day being produced. 


Tue New Puncu 


The punch, Fig. 2, was made as shown with a self- 
locating or aligning spring stripper, the sliding parts 
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marked Z being ground and lapped to a free, sliding 
fit after being hardened and drawn to a straw color, A 
being the punch-holder shank and B the stripper. The 
punches f are held in an auxiliary holder c, which is held 
in the shank by means of a taper pin d. It will be 
noticed that the small or outer punches are held by an 
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Fic. 4. Rorary Cap-prercine Dre 


upset head, and seat on the hardened surface of the body, 
or punch shank, thus making a compact tool. 

These little punches, 0.078 in. in diameter, were made 
from drill rod cut to the required lengths, put in a rivet- 
ing block, headed over and filed flush; after which they 
were tempered. All parts were carefully hardened, the 
auxiliary holder c was made a snug fit in the body, pinned 
and ground together to a fit in the stripper and lapped 
as explained before. The angular surfaces g were pol- 
ished perfectly smooth to overcome friction as much as 
possible. The springs, 10 in number, were made from 
0.05 in. piano wire, which afforded sufficient strength 
to strip the punches. 

The old-style stripper C, Fig. 4, was then discarded 
and a slight amount of play given to the locking pin in 
the slots d of the die plate or carrier. A set of drilling 
jigs was made for the dies, to secure interchangeability. 

The self-aligning spring stripper B, Fig. 2, would 
descend on the cap as shown, and by the action of the 
angular mouth would line up the die, a tension being 
exerted by the springs }, while the punches continued to 
descend, piercing the cap, after which the stripper would 
hold the die in the same position until the punches were 
clear. By this means the output was increased from 
12,000 caps on an exceptional day to an average of 
38,000 every day, the largest numler punched in one 
day being 44,000 in ten hours. 

The press makes 95 r.p.m., which gives 95x60x10 == 
57,000 per day; but this has never been reached for 
reasons that are obvious. As it is, the output has in- 
creased on this one machine over 200 per cent, besides 
reducing the tool maker’s time from six and seven hours 
a day to an average of one and one-half hours. After 
using the single springs, it was later found advantageous 
to use double springs by winding one large enough to 
slip over the other. 

S. E. Lewts. 

Providence, R. I. 
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When cutting threads on pipe. good lard or crude cotton 
seed oil should be used in liberal quantities. The best die 
made will not produce good results with poor oil—*“Book of 
Standards,” National Tube Co. 
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DISCUSSION OF PREVIOUS QUESTION 





Taper Threads Cut by Self-opening 
Dies 


The article by L. Herman, page 124, entitled, “Self-open- 
ing Die Head and. Chasers,” is very interesting, even though 
I cannot concur in some of the author’s conclusions. From 
an extended experience in using and building self-opening 
dies, I do not recall having seen one where the head did not 
line up with the shank. Neither can I understand Mr. Her- 
man’s reference to the hardening of shanks, which custom is 
the exception and not the rule. It is far more likely that the 
error in alignment to which he refers is in the machine than 
in the die head. : 

However, one can heartily agree with him in his conclu- 
sion that the “float” which many makers build into their die 
heads does not compensate for inaccuracies in alignment. If 
the so called “floating” dies are kept at a considerable dis- 
tance from the headstock or chuck while doing their work, 
so that advantage can be taken of the elasticity in the rod 
being threaded, the taper to the thread can be somewhat re- 
duced. 

The only sure way to insure parallel threads, under the 
conditions, would be to secure a perfect alignment by the use 
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TAPER THRreADs Cct BY SELF-OPENING DIES 


of what is commonly (but erroneously) called a floating 
holder. It is merely an adjustable device for “fixing” a new 
and true center, and has no float whatever. 

The article scores some good points on the relief of 
chasers to insure free cutting, the grinding of the cutting 
angle and in exploding the old idea that a chaser with a 
given number of threads per inch will cut that lead on all 
diameters. But it seems to accept the tipping chaser and 
its consequent cutting of a taper thread, as a “natural cause 
which cannot be remedied.” 

Far from being a natural cause, it is merely a defect in 
the design of the die head and not only can be overcome, 
but has been overcome in at least one recent type. In the 
types of which he complains the chasers tip open in front 
because there is nothing supporting the point where the 
heavy work is done. The designs of die heads which open 
and close by a rotary movement of the shell, seem to have 
invited the taper thread, for the only support given to the 
chaser is a sliding cam at a point diagonally opposite the 
teeth which do the cutting. This throws an unnecessary 
strain upon the chaser and voluntarily provides two surfaces 
to assist it in backing away from the work, thus cutting a 
tapered thread. Moreover, the whole support falls upon the 
sliding cams which are practically the only points in the 
entire head which wear. 

All that is needed to make a self-opening die cut parallel 
threads is to provide the chasers with a solid, unyielding 
support as shown in the engraving at A directly opposite the 
cutting teeth, so that they are held rigidly to their work, 
and cannot back away. The chaser B also, should be long, 
thus eliminating inaccuracies due to side play. 

No doubt there is still room for improvement in the man- 
ufacture of self-opening dies, but the tapered thread is the 
least of the defects, being practically eliminated. I would 
like to hear of a practical remedy for tearing the thread at 
the start. 


F. W. WHELPLEY. 


Greenfield, Mass. 


Coring vs. Drilling on Various Kinds 
of Work 


In Vol. 37, page 991, E. W. Tate seeks further informa- 
tion as to the respective merits of coring and drilling. In 
my contribution on page 365 it was claimed that in the ma- 
jority of cases it would pay to drill round holes from the 
smallest to 3 in. in diameter in preference to coring. This 
statement must, of course, be limited to the requirements of 
the majority of castings used in the machine-building in- 
dustry. In the case of such castings as are used in the hard- 
ware trades (for the most part thin and of complicated 
form) drilling would be out of the question, even if- the 
metal, which is frequently very hard, would permit of drill- 
ing. 

In castings used in machine construction, there are few 
cases where coring would beat drilling on the score of cost. 
Even where holes might with convenience be cored so far 
as.the foundry is concerned, the cost of coremaking and 
fixing the cores will exceed the cost of drilling. The modern 
high-speed machine with high-speed drills is capable of 
drilling almost any hole within reason in a minute or so; a 
hole so drilled is superior to any cored hole. 

Very few cores could be made and fixed in position in the 
mold at the rate of, say, one per minute. Then there is 
always a certain amount of cleaning out to be done and at 
times the core will be so rough or set so much out of 
Square as to necessitate a certain amount of filing, to do 
which will occupy more time than drilling. Frequently, too, 
the molder, in order to prevent a crush, will fix the core 
too low in the print, leaving a shell of from ,¥; to % in. in 
thickness to be broken out. 

Even when patterns are made to leave their own cores, 
trouble is frequently unavoidable. Either the core will be 
rammed so soft as to crumble away at the outside edges, 
leaving a fin of metal to be filed out, or so hard as to pre- 
vent withdrawal from the pattern. It is, of course, impos- 
sible to draw a hard and fast line. Each case must be con- 
sidered on its merits. A little experimenting would soon de- 
termine the better method to adopt in certain cases, which 
by analogy would be followed in subsequent cases. 


Drilling in the Foundry 


Regarding the question as to whether it would not be 
preferable to drill the holes in the machine shop instead of in 
the foundry, I would say that the particular firm alluded 
to followed the latter procedure simply because it was de- 
cided to allow the foundry to use its own discretion in the 
It was felt that this was a point which could not 


matter. 
be dictated by the process department. Operations were, 
however, in most cases, arranged to allow for drilling all 


holes below 1% in. in diameter, and for boring holes 1% in. 
and above. Thus the tool designers could, even before cast- 
ings had been made, decide finally on the tools to be fur- 
nished with jigs, etc. 

In cases where it was imperative, for some machining 
reason, that holes should not be drilled in the foundry, 
operation sheets were made out accordingly, and the pat- 
terns arranged so that cores would be omitted. It might be 
opportune to state that all holes to be drilled in the foundry 
were shown on the patterns (prints being omitted) by yel- 
low paint. Patterns were painted red and core prints, proper, 
black. 

This procedure in the particular instance quoted seems 
good for another reason. It was not always possible to de- 
cide at once on the best method. In some cases where 
holes had been omitted, it was found absolutely necessary in 
order to secure a solid casting, to core subsequent cast- 
ings, and not infrequently quite the reverse, where cores be- 
came dislodged or tended to wash away. Drilling in the 
foundry, therefore, saved the trouble which would have been 
encountered in changing operation sheets and piecework, 
prices. In fact, the initial drilling was considered more in 
the nature of a foundry operation than an operation of ma- 


chining. 


Ss. W. FRANCIS. 


Manchester, Eng. 
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Developing the Engine Lathe 


The article by F. H. Colvin, page 89, dealing with manu- 
facturing on the engine lathe rather than on turret lathes, 
interests me greatly because of the many instances in which 
I have seen the same thing worked out. The basic advant- 
age of the turret lathe lies in the fixed position of the tools. 
Once set up and barring wear of the cutting tools, it should 
be possible for an automatic machine to run as long as the 
bar of material holds out or, if of the magazine variety, so 
long as that is kept full. To keep the tools in condition it 
is considered good practice to keep speeds and feeds far be- 
low what is considered normal for a lathe. Again bar work 
from a turret lathe must be re-centered or run in female cen- 
ters if it is to be ground or if it is to be transferred to other 
machines. 

The great advantages of an engine lathe lie in the method 
of holding bar work and in the facility of removing and re- 
placing both work and cutting tools. The turret gains by 
presenting a succession of tools to a single piece with preci- 
sion, the engine lathe gains by presenting a succession of 
pieces to a set tool with equal or greater precision. Which 
machine will give the greatest production will depend on 
the design of the piece. 

I never expect to see the engine lathe compete with an 
automatic in the manufacture of setscrews, nor for that mat- 
ter any threaded work where a die-cut thread can be used. 
On studs where various sizes are turned to fixed shoulders I 
should say that the time spent in centering and changing 
pieces would be more than offset by the lighter cut used on 
the machine. While it is true that a lathe tool will wear 
quite as rapidly under the same conditions as that of the 
turret machine, the facility with which it can be reground 
and set makes it advantageous to the operator, especially if 
he is on piecework. 

If the scheme of driving arbors shown by R. J. Spence on 
page 985 is used (and it has proved to be a paying proposi- 
tion by years of service) then this time of changing work as 
well as the setting of the tool are both reduced to an almost 
negligible amount. On chuck work the advantage lies with 
the turret lathe or a turret on the carriage of an engine lathe 
if the outline is such that it cannot be covered by a single 
set of tools in the rest. Here again a tool slide with front 
and back toolholder is an advantage that calls for a smaller 
first cost than the carriage turret. Why more are not built 
for that purpose I do not know. 

For work which is preferably held on a mandrel the en- 
gine lathe with these holders has a great advantage, for 
work which must have some part fitted to place the turret 
lathe usually has no chance. To be sure I can imagine quite 
a few of the readers of the “American Machinist” rising in 
holy horror at the very idea of anyone fitting anything to 
place. One of them told me the other day that that was 
not allowed in his shop at all, and we were standing looking 
at one of his men doing it at the time. 

What would make the engine lathe a better tool for repe- 
tition work? Stops that really stop with a solid dead stop to 
bring up against. A geared crossfeed adjustment, such that 
a tangible movement of the handle would only reduce the 
diameter a quarter thousandth, something after the fashion 
of a grinder. Front and back tool holders with perhaps a 
square turret on the front slide, and then a fractional part of 


the time and thought bestowed on the tooling of the machine ~ 


as compared with a turret lathe. Chucks kept in shape. 
They have to be true for turret-lathe work, why not for en- 
gine lathe? These few inexpensive things, with possibly a 
followrest attached to the tool holder and as good as those 
used on turret lathes, would make the engine lathe twice as 
efficient in medium-sized shops as it is today. 
ENTROPY. 
Worcester, Mass. 


3 


The Causes of Blowpipe Backfiring 


The backfiring or flareback in an oxyacetylene torch com- 
plained of by E. Johnston on page 114 may be laid to two 
general causes: 

The rate of flow of the mixed gases (oxygen and acety- 
lene) outward toward the tip of the torch is not as great 
as the rate of the flame propagation. In other words the 
velocity of the issuing gases should be greater than the 


velocity of the flame traveling backward from the torch. It 
Ys well known that in the mixture of a combustible gas and a 
gas which supports combustion (acetylene and oxygen, re- 
spectively) the total mass confined in a tube does not ignite 
instantaneously. 

If the gases are ignited at one end of the tube, the burn- 
ing or explosion of the mass spreads with a certain veloc- 
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ity, increasing roughly, as the square of the cross-section 
of the tube. Therefore, if the gaseous mixture travels 
toward the issuing point with a greater velocity than the 
propagation of the flame, the fire or explosion will not reach 
the inner part of the tube. 

The second reason is the ignition of the gases before 
reaching the orifice of the torch. In the first cause, anything 
that will interfere with the flow of the issuing gases will 
cause a flareback, for the reason already stated. This in- 
terference may be caused by bringing the tip of the torch too 
close to the work or by molten metal obstructing the orifice 
Plainly this cannot be the cause of Mr. Johnston’s com- 
plaint as he states he is an experienced welder. The in- 
sufficiency of acetylene for the torch is probably the real 
reason. In order to operate continuously and without fare- 
backs, it is necessary for the torch to receive enough acety- 
lene to combine with the oxygen. This deficiency of acety- 
lene may be caused by the acetylene generator not delivering 
enough gas to the torch, or if the torch is constructed on 
the injector principle, the interior orifices for the gases may 
not be large enough to accommodate the issuing orifice. 

Inasmuch as the manufacturer had inspected the torch and 
tested it, the trouble must lie in the acetylene end of the 
equipment. If the generator is of the proper size to de- 
liver an adequate amount of gas there might be an obstruc- 
tion of some kind in the line or regulators for the acetylene 
gas. In a low-pressure generator the internal friction of the 
pipe line is of vital importance and large pipes must be used 
in piping the gas from the generator to the torch. The 
remedy might also be found in raising the pressure of the 
oxygen if the torch is a low-pressure or injector type. If 
the manufacturer's instructions are adhered to this cannot be 
the cause of the constant flarebacks. 

In the second cause, if the flame of the torch is allowed 
to come back and envelope the outside of the torch nozzle it 
will become heated and often cause a premature ignition of 
the gases within the tip. This is particularly the case in 
welding heavy sections with chamferec sides, as the chamfer 
defiects the flame backward to the torch. An experienced 
welder will take precautions to avoid this by holding his 
torch at such an angle as to obtain a minimum of heat de- 
flection. He will also from time to time, cool the torch by 
immersing all but the very tip in cool water. By continued 
practice a welder will be able to cool the head of a torch 
without extinguishing the flame. This difficulty, however, is 


encountered only in heavy work. This second cause is 
really related to the first, inasmuch as the momentary a | 
plosion in the interior of the torch serves to check the is. 


suing flow of gases. 
PAUL PLEISS. 
Chicago, lil. 


Pos 
The Expert’s Training Ground 

The letters of S. E. Louis on page 203 and S. V. Brook or 
page 243 bear a closer relation to each other than appears at 
first sight. O. Henry in one of his stories tells us “A trust 
is its weakest point.” While this sounds rather vague he 
elucidates somewhat and then by adding a little thinking of 
our own we draw some not illogical conclusions. Certain 
individuals, out of the earnings of their capital, found or 
endow seats of learning. The students at these institutions 
sit under the instruction of well meaning but theoretical 
instructors who disseminate ideas, the absorption of which 
sends them out into the world with an honest but misguided 
effort to break up the very scheme of things to which thes 
are indebted for any education at all 

This shop, which is in the grip of an “expert.” and that 
other shop without its apprentices are both results of this 
same cause. Of the graduates from our colleges there are 
two types which are particularily useless. One is the man 
who thinks he has learned it all and the other is the one 
who has learned nothing. The first is the prototype of the 
efficiency expert who looks with pitying eyes upon the works 
manager, and the other is the prototype of the workmen who 
has learned no trade. Contact with the wor'd disabuses the 
mind of the know-it-all and very often makes a capable 
worker of the ignoramus. 

The manufacturer will make this process unnecessary by 
diverting a goodly part of his endowment fund to the sup- 
port of those schools of which so many have in recent years 
been established. The system of part time in the shop and 
part time in the school will not only attract the apprentic 
but will be the proper training ground for the efficiency ex- 
pert, the apprentice acquiring the necessary skill to further 
his ambitions and the efficiency man getting his theory and 
practice of shop work properly balanced. 

H. D. MURPHY. 

Jersey City, N. J. 
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Two Part Circular Cutter for the Screw 
Machine 


Replying to G. T. Tyson’s article on page 204, regarding a 
two-piece cutting-off tool, I wish to say that to overcome the 
difficulty of not having room for a stripper in the turret a 
standard Brown & Sharpe centering and facimg tool may be 
used in place of a stop, or the centering tool may be put in 
the box tool. The centering tool should start to center just 
has traveled the desired thickness of 


after the box tool 
the washer. Another way is to use a chamfering tool to 
turn the washer on both sides. 
AXEL. G. JACOBSON. 
Chicago, Il. . 
2 


Testing Pressures on Cylinders of 
Hydrogen 


The editorial note on page 114, about inserting plugs 
made of a number of thicknesses of gauze in oxyacetylene 
blowpipe tubes to prevent backfiring, reminds me that this is 
a wise precaution to take when hooking up a hydrogen cyl- 
inder which may contain oxygen or air, either for use in the 
oxyhydrogen flame, or even in connecting with a manometer. 
There are a number of cases on record where compressed 
hydrogen contaminated with air has been admitted to a 
manometer suddenly and the whole apparatus gone skyward 
instantly. . 

The explanation I have seen was that the mixture of 
gases was subject to adiabatic compression in the manom- 
eter and thus the gas there was fired. I must say that I have 
never fully understood the explanation, for I should think 
that it would cool practically as much in issuing from the 
cylinder valve, as it heated in flowing into the manometer. 
However, if one uses the gauze plugs, the coroner is not 
called upon to look for explanations, which is perhaps the 
simplest way of looking at it. 

DONALD M. LIDDELL. 


Elizabeth, N. J. 


is 
Use of Square Turret Tool Post 
Not New 


I must take exception to some of the statements made by 
Mr. Colvin in his extremely interesting article on page 89 and 
entitled “Developing the Engine Lathe in an Auto Shop.” 
In the case of the 4%x%-in. gear blank he is wrong in as- 
suming that the second operation is an engine-lathe oper- 
ation, as a standard form of turret is employed mounting a 
plurality of tools, and the operation is, therefore, a turret- 
lathe operation. 

The method of finishing the 
method first brought out by me in 
the multi-turret lathe, of finishing 
ery in the first operation and then chucking by this fin- 
ished surface for the second operation. It ‘would be wholly 
impracticable to economically finish the second operation on 


gear exactly follows the 
1888, in connection with 
one-half of the periph- 


this gear blank using the engine lathe and engine-lathe 
methods. The time for finishing the gear blank as given, 
43% min., is excessive. That gear blank can be finished in 


less than 10 min. by the judicious use of a little “science.” 
The application of this square tool post to a good engine 
lathe makes a fair turret lathe. The engine lathe, how- 
ever, generally lacks the quick speed and feed changes that 
should be included in every turret-lathe design. The stops 
are generally lacking or are of a makeshift character. In 
this connection it might be proper for me to state that the 
square turret tool post shown in Fig. 1, page 89, was invented 
and designed by me in 1888 and has been generally adopted 


by machine-tool builders in this country and abroad and 
without acknowledgment of its origin in a single instance 
of which I am aware. 

It is a peculiar fact, in the machine-tool industry, that 
generally no acknowledgment is made of copied designs or 
methods. The prominent exception to this that comes to 


mind is George Gray's use of the “Sellers Motion.” But then, 
George Gray was a mechanic. In law, medicine and science, 
scrupulous care is taken to render proper acknowledgment 
for new methods, inventions or discoveries Why not be as 
fair and frank in the machine-tool industry” 

Cc. M. CONRADSON. 


Wis. 


Madison, 
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Selling Tool Steel 


The interesting article on page 53, by C. A. Herbert, re- 
calls another salesman whom we are all better acquainted 
with than the one selling machine tools, because he comes 
“oftener.” He is that hustling, bustling optimistic good- 
natured, lovable cuss, the tool-steel salesman. Most of the 
story I am going to tell could be told by almost anyone in 
charge of a machine-tool department. 

A salesman representing one of the large steel concerns 
making one of the best known brands of tool steel on the 
market has called on us every month for over a year. His 
plaint has been loud that he has not received any orders. 
He recently got past the “man at the door,” and sought 
out the “boss.” The inevitable cigar was flashed, the latest 
good story told, while his eagle eye was scrutinizing our 
feeds and speeds. After these preliminaries, he got down to 


business. The locomotive-tire stuff was sprung, also the 
chilled-roll scandal. (None of our work resembles this.) He 
then said; “I don’t want to walk on any of your corns, old 


man, but why don’t you buy some of my tool steel and get 
in line?” 

I asked him what line he referred to. He said, “The speed 
and feed line.” I told him that was what we were trying to 
do, and thought we were carying about the limit. His reply 
staggered me, “Great scott, man, my steel will put just 25 


per cent. on top of your production, right off the reel.” “All 
right,’ I said, “if your statement is correct, and you can 
demonstrate it, I will buy a ton for a trial order.” (We use 


about 500 Ib. a year.) 

I asked him if he understood the conditions in our shop 
sufficiently well to warrant his statement. “Don’t talk to me 
of conditions,” said he, “I live on em.” “Well, Bill,” I 
cautioned, “I hate to see a good man go wrong, but.if you 
tackle any 25 per cent. proposition in the speed and feed 
line in this shop, you've sure got a fall coming.” 


The Demonstration 


he came in a few days later, 
He selected an engine lathe 


To make my story short, 
with a man and a lot of tools. 
for his first effort. He tried open belt at a high speed. 
The lathe refused to pull the cut. Then he threw in the 
back gear, and the lathe ran too slow. I showed him the 
driving pulley on the line shaft within %-in. of the roof, 
and he saw that it was impossible to get more speed. Then 
he put on feed, and the work sprung off the centers. He 
began to look around, also to look weary. 

I then took him to a heavy turret lathe, and told him that 
machine would pull anything. He brightened up, and after 
I had a heavy flange chucked for him, he said, “I am now 
going to show you what good steel will do.” He started “a 
peach of a cut,” to quote him literally, and, he stopped the 


whole shop. The look on his face as he saw the men 
throwing off belts all over the shop, would have “stopped 
a watch.” “What's this?” he shouted. I told him he had 


stalled the engine. “Well! it looks as if some one was try- 
ing to make a fool of me.” “No, Billy,” I said, “if I had 
told you that this would surely happen to you, you would 
not have believed me. You ought to thank me that it has 
not happened with three or four of your competitors stand- 
ing around to see you fall down.” 

He took his tools and left, and I have not seen him 
since. Incidentally, I have not had so many tool-steel sales- 
men’s cards as formerly. Billy's salary is about as much per 
week as mine is per month, and he is earning it, but he 
met with conditions new to him and did as well as most of 
us would under similar circumstances. 

J. W. THAYER. 


Newark, N. J. 
4 


Electric cables for the control, power and lighting sys- 
tems of the Panama Canal locks will be carried in vitrified 
clay duct, which has already been placed at Gatun and Pedro 
Miguel Locks and is being placed at Miraflores. For the con- 
trol and power systems 246 miles of lead-covered cable are 
to be pulled through these ducts, in addition to which there 
are 112 miles of wire of miscellaneous sizes. On account of 
the large amount of cable to be handled the expedient of lay- 
ing it from an electrically driven winch has been resorted to. 
Before the operation is begun the ducts are carefully 
cleaned. Then a lead wire is pulled through, and by this 
means a manila cable is drawn through the duct. The elec- 
tric cable is attached to the rope, and the winch is set in 
motion. By this method it is possible to pull 900 foot lengths 
of No. 0000 B. & S. gage lead-covered cable at one time, 
whereas the average length by other methods is about 300 
feet. 
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EDITORIALS 


The leading article in this issue contains reproductions 
of a remarkable series of photographs. The advantages of 
2 clean shop have been pointed out a multitude of times, 
but no one, heretofore, has taken the trouble to bring us 
proofs of the improvement cleaning the walls and ceilings 
and windows can make in a shop. The photographs re- 
ferred to show this very thing. 

With happy foresight a series was taken before the work 
of transformation began. Then another was taken from 
the same viewpoints, with the same kind of plates, and 
under identical conditions after the work of cleaning 
up and rearranging the machinery was finished. The con- 
trast between the two series is most striking. The light- 
absorbing power of black dirt and smoke is almost unbe- 
lievable. If anyone is wavering in his decision to clean 
shop and bring about better conditions of light, ventila- 
tion and sanitation, let him but look at this article; then 
he will at once issue the order “clean up.” 

3 


Safeguarding Wage Payment Systems 


Whenever the bonus system or any other stimulative 
method of wage payment is discussed before manufac- 
turers, there is one question that is invariably asked. 
What is done when a base rate or standard time is set 
improperly so that the employee’s earnings are a number 
of times above the regular prevailing rate for the class 
of work he is doing? 

This question is asked because introducers of the bonus 
system or similar methods of wage payment insist that 
rates must not be cut once they are set, without making 
a change in the methods of performing the work. The 
reason for this is. to get rid of the wrong and abuse in 
regular piecework rate cutting. Advocates of the newer 
methods of wage payment know that these will be fail- 
ures unless rate cutting can be positively eliminated. 

On the other hand, the shop man and manufacturer 
know that it is humanly impossible to set a large num- 
ber of rates without making some mistakes. They fur- 
ther know that when such a mistake is made and an 
employee increases his earnings several times over the 
prevailing rate for the kind of work he is doing, the em- 
ployer is suffering an injustice; and they further know 
that an instrument of favoritism is being put into the 
hands of the foremen. Thus they ask, what safeguard 
is thrown around the system to counteract the effect of 
improperly set rates? 

The usual reply is something like this: The method 
cf payment will absolutely fall down if rates are not 
guaranteed in such a fashion that the workmen know 
that they will not be changed or cut unless a change is 
made in the method of doing the work. Thus, if a rate 
is improperly set so that the earnings of an employee 
are very high, it must stand and the man must get the 
full benefit of the situation. As a moral effect this is 


of value, because it shows to the men the honesty of 
purpose of the management in living up to rates as 
actually set. 


But to the manufacturer this simple statement is not 
entirely convincing, for he realizes that the selling prices 
of his product are fixed by competition, and that in 
order to hold his profits and his business at a proper 
level, he must not pay wages much higher than those 
prevailing in the industry. He, therefore, naturally 
feels that something should be provided by way of a 
safeguard to surround wildly set rates. But so far as we 
know, any attempt to work out such a safeguard has not 
been carried to a conclusion. The situation apparently 
demands careful consideration. 
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Just What Is the Overhead Expense? 


There is probably no subject connected with manufac- 
turing in any line, and particularly in those trades where 
expensive machinery is largely used, which is less stand- 
ardized than that of overhead expense, or, as it is often 
called, burden. In most*cases this is an extremely vague 
term which may denote all shop expense that is not on the 
payroll, or may include as much of the payroll as has to 
do with superintendence ; or even everything except what 
we are pleased to call productive labor; or it may even 
include all office and advertising expenses, according to 
the ideas of the one installing the system of bookkeeping. 

On this account it may mean very little to have a mana- 
ger tell you that his overhead expense is 125 per cent. of 
direct labor, as so much depends upon his bookkeeping 
methods. Shops can be found where the so called over- 
head expense may vary from 50 to 250 per cent., accord- 
ing to the methods of those in charge of the accounts. 

Those who have studied the matter rather carefully do 
not agree with this method of keeping accounts. The 
adding of a certain percentage to the direct labor on every 
job may possibly average up if the period be long enough, 
but in most cases it is an extremely crude way and gives 
one a very poor idea of the actual cost on particular 
jobs. In most cases this method entirely overlooks the 
cost of the equipment used on the particular job, which 
is a very important item. On the other hand, it often 
adds to the job the charges for idle machinery, which 
have nothing to do with the particular work in hand. 

One of the best examples of this method «f ac.ounting 
came to notice a few years ago. I* was during one of the 
business depressions, and a large machine-building con- 
cern with an eye to the future and an ample bank account, 
determined to secure a needed addition to its machine 
equipment by taking advantage of low prices during the 
dull times. According!y it placed a number of orders 
with the various machine-building firms, who were very 
glad to make especial prices in order to keep their organiza- 
tion together and maintain a semblance of industry. The 
exception, however, was in a shop of the builder of a 
well known machine, who, when prices were asked, added 
about 10 per cent. to the regular price of the machine in 
question. 

After the astonished buyer recovered his breath, he 
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asked for an explanation and was calmly informed that 
it was simply because it cost more to build the machine 
during the dull time. The overhead expense was much 
larger in proportion to the output, and the 10 per cent. 
additional price asked would no more than cover the ad- 
ditional cost on this particular machine. The whole 
proposition was so new, and the purchaser was so inter- 
ested in the idea of doing business this way, that he left 
the order, ‘although in nearly every other instance he had 
secured a substantial reduction in price. 

It is quite probable that a careful analysis of the whole 
situation would show that with standard machines it is 
better to build stock within reasonable limits, maintain- 
ing the regular price of the machine, than to either lower 
or increase the price of the product on account of the 
dull times. This, however, is only possible when there is 
an ample bank account. But looking at it any way we 
will, there are evidently many points of the whole situa- 
tion which can be carefully studied to advantage. 


xa 
ve 


Saving Time by Not Losing It 

In these days when everyone is making strenuous ef- 
forts to reduce the time consumed in cutting metal and 
in other operations of machine construction, we some- 
times overlook the important fact that machining is only 
a part of the entire operation. In some respects the 
situation is similar to that in the old fable regarding the 
race between the hare and the tortoise. We speed the 
cutting tool to the limit in many eases, and then lose time 
enough in handling the work or in changing the cutting 
tool, to offset the advantage gained. 

Perhaps one of the best methods of observing this is 
to watch a number of pieceworkers and the way in which 
they perform their tasks. 
brought up in the shop recall many cases of pieceworkers 
who are constantly on the jump, apparently working at 
the fastest rate possible, and yet accomplishing less dur- 
ing the day than the slower but man 
them. 

There are many cases where this loss of time comes 
directly back to the management instead of the man 
handling the machine. In some shops it is extremely 
difficult to secure suitable and convenient fixtures for 
holding or handling the work. Under the mistaken no- 
tion that it is of no use to make the work too easy for 
the workmen, old and clumsy devices are maintained 
rather than invest a few dollars in more convenient fix- 
tures. : 

This is the type of manager who overlooks everything 
except the payroll. He entirely fails to grasp the more 
important fact of preventing loss of time on the ma- 


Those of us who have been 


steadier beside 


Every minute consumed by the workman in 
lifting heavy castings onto the machine, in adjusting 


chines. 


clumsily constructed holding devices, and every move he 
makes while the machine is idle and waiting for the next 
piece, adds more to the actual cost of the work being ma- 
chined than many realize. 

When we thoroughly appreciate that the time during 
which the machine is at work, is the only time it is ac- 
tually earning money for us, the more attention we will 
pay to convenient fixtures and work-handling devices. 
A study looking to the elimination of lost time, espec- 
ially that which necessitates the machine standing idle, 
will often result in a marked reduction of costs. 
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Tolerances in Machine Manufacture 


The question of tolerances or allowable error in ma- 
chine work crops up very frequently and in unexpected 
places. We are all familiar with the man who brings in 
a casting and orders an inch hole bored in it. When 
asked how close to an inch he requires, he looks upon the 
inquirer as though he must be a very poor mechanic and 
demands the hole exactly one inch in diameter. It is 
afterward found that a rough bolt goes through it and 
that a tolerance of a thirty-second of an inch would have 
been close enough for all practical purposes. 

But there are also many mechanics who are accustomed 
io very close work, who insist -that they have no limit of 
error, but that pieces must be made exact or “as nearly so 
as a skilled mechanic can measure.” Limit gages are 
deciared too crude for their use and they depend on a 
1aicrometer or a solid gage. This probably comes from 
the idea that any limit of error in a gage must be of 
comparatively coarse dimensions, and overlooks the fact 
that limit gages can be and are made with as close limits 
as may be required for the finest work. 

It should be firmly fixed in the minds of all mechanics, 
and also those who order machines built, that there is no 
such thing as absolute exactness, and that a certain 
amount of tolerance must be permitted on every piece 
of work, no matter how fine it may be. These limits can 
be stated in as many decimal places as the work requires, 
but certain tolerances do exist and allowance should be 
made for them. 

54 

Wage earners’ life insurance under the Massachu- 
setts saving bank life-insurance plan continues to in- 
crease in volume. Many of the manufacturing com- 
panies of the state are aiding their employees, either by 
providing easy means of taking out the policies or in 
other ways. One firm has recently offered to pay half 
the cost of a $500 twenty-year endowment policy for each 
one of its foremen so long as the policy holder remains 
in the company’s employ. Each year of service adds 
to the cash surrender value of the policy, and at the end 
of 20 years $500 will be paid to each policy holder. This 
is one method of aiding to provide old age pensions, 
which is worthy of consideration and imitation. 

cS 

There is a minor criticism that can be justifiably urged 
against many professional papers presented to the engi- 
neering societies. This applies particularly to those con- 
taining experimental results or mathematical studies in- 
tended to give technical data. The trouble with many is 
that the final results are not put into easily usable form. 
The conclusions and summary should be arranged in such 
a manner that the factors can be used in design or other 
engineering work with a minimum of effort on the part 
of the engineer who wishes to avail himself of them. 

The form selected may be any one of three: Mathe- 
matical formulas, tables or charts. The nature of the 
data governs the selection, although frequently two forms 
may be used to advantage for the same information. The 
final value of many professional papers would be ma- 
terially increased if their authors would study this part 
of the preparation, and sum up their deductions, con- 
clusions and results in the most easily usable form pos- 
sible. Such a course is in a way analogous to putting 
the final keen edge on a cutting tool. 
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SHOP EQUIPMENT NEWS 


Internal Grinder 


The halftone, Fig. 1, shows a type of grinder regu- 
larly produced by the Rivett Lathe and Grinder Co., 
Brighton, Mass., in which some improvements were 
recently incorporated. 

This machine is especially adapted for toolroom use 
and the new feature lies in the addition of the wet 
grinding attachment shown in Fig. 2. It will be noted 
that the water tank and pump are located on the back of 
the machine. The pump is driven from overhead 
countershaft through the pulleys shown on top of the 
tank. While essentially an internal grinder, this ma- 
chine can be used for external grinding by use of at- 
tachments supplied regularly for that purpose. 

The table is built in two sections: Upper, or slide, and 
the lower, or table proper. Its movement by power is 
controlled by a reciprocating mechanism, so designed 
that, as the center of the stroke is approached, the speed 
of the table is slightly retarded, the speed being corres- 
pondingly accelerated immediately as the central point 
of the stroke is passed. The upper section of the table is 
arranged to swivel 5 deg. each side of the center. Hand 
movement of the table is controlled by the pilot wheel. 
crossfeed is provided through the cross-slide seen in Fig. 
2, which rests on a graduated base and can be set at any 
angle up to 90 degrees. 

The table has a travel of 14 to 6 in.; the swing over 
the table is 10 in., and the grinding capacity is 4% to 6 
in. The table speeds range from 7% in. to 30 ft. per 
min. and 3 work-spindle speeds are available. 


Compensating Miller Dog 


The halftone shows a compensating miller dog 
especially developed for indexing work, which has 
to be held on a short arbor and where the table has to 
he swung over at an acute angle. At the same time the 
dog is of such design as to avoid striking the overhang- 
ing arm of the miller. 
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This dog is designed to overcome torque and has a 
universal ball-and-socket joint, in order to overcome Jost 
motion. 

This tool is a recent product of the Ready Tool Co., 
Bridgeport, Conn. 





























Fie. 1. INTERNAL GRINDER 


Fie. 2. Rear View wire Water ATTACHMENT 
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Duplex Turret Tool Post 


The halftones show a duplex turret tool post manu- 
factured by the Phoenix Manufacturing Co., Eau Claire, 
Wis. This turret tool post was designed to mount a suf- 
ficient number of boring tools to rough out and finish a 
hole, cut a counterbore, and chase a thread if necessary, 
and also tools for turning and facing the outside, using 
both roughing and finishing tools. 

The bracket is mounted on the cross-slide of the lathe 
and supports a steel bushing in which the turret is slid- 
ably and rotably carried. The turning tools are carried 
in tool posts held in bosses on the front face of the tur- 
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spaces on the angles and at the same time rigidly clamp- 
ing the turret and taking up all lost motion. This nut 
is shown between the rear of the turret bracket and the 
differential nut referred to above. 

Fig. 3 shows one type of boring and threading tool. 
It is intended for smal! holes where more than two tools 
are needed. The one shown is intended for roughing and 
finishing a hole, and also has a roughing and- finishing 
thread tool. This tool affords considerable rigidity and 
is usually made in two parts, the bit being high-speed 
steel and the bar vanadium steel. This and similar tools 
are held in the main boring bar. 

This tool post is not advocated where intelligent analy- 

















Fias. 1 AND 2. 





ret. The boring tools, of which a great variety may be 
employed, are held in split collet sleeves in the center 
of the turret. 

Ordinarily, a double-ended bar is used, holding two in- 
terlocking cutters in one end and having a collet in the 
other clamped by a differential nut, which may hold 
any desired type of cutter. The collet sleeve is tightened 


by means of the differential capstan nut shown at the 
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Fic. 3. THe Boring and THREADING Bar AND CUTTER 
rear in Figs. 1 and 2, the boring bar being slid back 
out of the way when turning, as shown in Fig. 1. 

The indexing ef the turret is accomplished by means 
of eight teeth and eight corresponding spaces on the front 
of the turret. A ball finder is provided which auto- 
matically registers the turret when approximately brought 
The turret is simultaneously in- 
dexed and clamped by means of a split ring nut, which 
draws the turret to the right, engaging the teeth and 


into indexing position. 











DupLex Turret Toot Post 






sis clearly indicates the necessity of a turret lathe, but it 
has an extremely wide field between the engine lathe and 
the semiautomatic lathe or hand turret lathe. The tool 
post is strongly constructed, will carry a heavy cut and 
has repeatedly stalled a 24-in. modern geared-head lathe. 
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Micrometer Reference Disks 


The J. T. Slocomb Co., Providence, R. L., is placing on 
the market a set of reference disks, containing one disk 
of each of the following sizes: 4, %, 7%, 34 and 1 in., 
intended for accurately testing a 1-in. micrometer. 

In testing a micrometer it is important to ascertain if 
the face of the anvil and face of the screw are parallei 
and also perpendicular to the axis of the thread, as well 
as if the travel of the screw is accurate. These disks en- 
able such a test, inasmuch as by their use the micrometer 
can be turned half way round and tested in that position. 
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Metal Tool Case 


In the illustrated description of the metal tool case, 
published at page 289, the address of the manufacturers, 


the Peck-Hamre Manufacturing Co., was inadvertently 
given as Berlin, Mass., whereas it should have been Ber- 
lin, Wis, 
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A Knee Tapping Machine 


The machine shown is manufactured by the Sloan & 
Chace Manufacturing Co., Ltd., Newark, N. J. The table 
is operated by the knee, thus leaving both hands free to 
handle the work. The steel spindle is hardened, ground 
and tapped. The chuck will take a tap up to ;y in., the 
machine having ample strength to drive it. 
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A Knee Tapping MACHINE 


The driving pulley is 334 in. in diameter and the re- 
verse 234 in., both of which are driven by a single 14-in. 
round belt, the pulley running on sleeves to prevent wear 
on the spindle. The distance from the column to the cen- 
ter of the table is 3 in. The distance from the chuck to 
the table when at its lowest position is 254 in. An ad- 
justable stop is provided to reverse the tap. 
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Machinist Steel Scale 


In order to facilitate accurate measurement and rapid 
reading in laying out close work, the Lufkin Rule Co., 
Saginaw, Mich., is placing on the market a new style 
of machinist’s scale. 

One side of the rule is graduated in 32ds and 16ths 
in order to take care of all of the even 64ths, while the 
other side of the rule takes care of the odd 64ths in the 
following manner: The first graduation mark on one 
edge of this side is */,, in. from the end of the rule and 
is numbered 1; the next mark on that edge is °/,, in 
from the end of rule, and is numbered 5; the next 9; 
the next 13, ete., up to the first inch mark, and then re- 
peated in each inch. Here there is a jump each time of 
*/e4, and between '/,, and °/,, would come one odd 64th 
that is, the */,,-in. mark; between 5 and 9, the '/,,-in 
mark, ete. 

All of these odd 64ths appear on the other edge of this 
side of the rule; that is, the first graduation mark there 
is */,, in. from the end of rule, and is numbered 3; the 
next is */,, 
Thus all the odd 64ths are here given, and yet there ar 
only 16 lines to the inch. 

This makes it possible to number each graduation 
mark, and by marking each second graduation mark 
slightly longer than the one before and after it, the 
figures can be put on in two rows. This allows room 
enough to make them large enough to be easily read. 
The rule is 3% in. wide and is made in various lengths 
It is known as the “Allen improved scale.” 


~ 


in. and is numbered 7, ete., in each inch 
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Axle Turning Lathe 


The high-duty lathe shown was designed by the Ameri- 
can Tool Works Co., Cincinnati, Ohio, for machining 
motor-truck axles after they have been formed. 

As will be seen, the machine is equipped with an ec- 
centric chuck attached to the spindle. This is a steel 
casting and locates the axle so as to bring its bearing in 
line to be turned. The action of this chuck is similar 
to that of universal chucks used on crankshaft lathes. 

The axle is suspended between centers, and the chuck 
center is placed at the proper angle to throw the end to 
be turned into position for turning. The chuck is 




















AXLE-TURNING LATHE 
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equipped with a V-block which automatically centers the 
axle. 

The rotary steady rest shown is made of steel and the 
axle is held in a rotor which rotates in a removable cast- 
iron ring. 
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Portable Air Compressor 


The portable air compressor shown: was developed 
especially for cleaning electrical and other machinery. Jt 
is of such design and capacity as to make it available for 
general shop use. 

The compressor is operated from any light socket and 

















PorTABLE Arn COMPRESSOR 


has a capacity to store sufficient air to operate continu- 
ously for from 10 to 20 min., depending on the nozzle 
and pressure. A regulating valve is supplied which en- 
ables the delivery of a steady pressure of from 10 to 60 
lb., while the tank is carrving 15° lb. pressure. 

The compressor is a 2+cylinder design, is 41 in. long. 
27 in. wide, and 46 in. high, and weighs 500 Ib. It is a 
recent addition to the line manufactured by the Brunner 
Mfg. Co., Utica, N. Y. 
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Grinding and Polishing Machines 


The line of grinding and polishing machines built by 
the Excelsior Tool & Machine Co., E. St. Louis. Mo.. has 
recently undergone improvement, and as a result several 


new machines are announced. These constitute three 
swing-frame grinding and polishing machines, two of 
which are for motor drive and the other belt driven, and 
a surface grinding and polishing machine. The former 
nachines have been made self-contained and are counter- 
weighted. They are built in three sizes, handling wheels 
laving diametert® of 12, 18 and 24 in. 

The surface-grinding and polishing machine is de- 
signed especially for accurate work on flat types of cast- 
ings. This machine has a grinding surface 18 in. wide 
und 36 in. long. 
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Portable Electric Drilling Machine 


The portable electric drilling machine shown is de- 
signed for use on direct current only and is a recent 
product of the Standard Electric Tool Co., Cincinnati, 
Ohio. 

In design and construction this tool is similar to the 














PortABLE Entectric Drittincg MACHINE 


regular line manufactured by this company and pre 
viously described in these columns. The feed is by means 
of the pilot screw shown. 
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In a paper presented to the Association of Engineering 
Societies, dealing with the Diesel engine as motive power in 
the merchant marine, the following brief résumé of the de- 
velopment of the internal-combustion engine up to’ the ap- 
pearance of the Diesel in 1893, is of interest, as history shows 
that the idea of employing the expansion force of air and 
fuel directly in the working cylinders dates back to the 
days before the advent of the steam engine. In 1670 to 1680 
it was proposed by Huyghens and Papin to use gunpowder as 
fuel, which is the earliest suggestion of which we know. In 
1791 English patents were issued for a kind of a turbine in 
which gases which were generated from fuels were to be 
used with air and water and were to exert their forces in 
the turbine after having been ignited, and in 1794 we find 
another English patent covering an oil engine where the fuel 
was to be evaporated in the cylinder itself and ignited by 
flame after half of the stroke had been completed. In 1801 
M. Lebon took out a French patent for a double-acting en- 
gine using two pumps for mixing and compressing air and 
illuminating gas in a reservoir, and from there forcing it to 
the double-acting working cylinder where it was electrically 
ignited. Several other patents were issued, especially in 
England, during the following years, covering various in- 
ternal combustion and explosion principles. About this time 
a young German merchant built an experimental engine, the 
principle of which was based on admission of the mixture of 
gas and air, compression, ignition and exhausting of the 
spent gases, all in one cylinder. It was anything but a suc- 
cess, and, discouraged over the apparent failure, he con- 
structed the Otto atmospheric engine, a vertical machine 
where gas was admitted under the piston, the piston was 
driven upward by the combustion of the charge. and trans- 
mitted power to the shaft and flywheel on the downward 
stroke only when actuated by atmospheric pressure. 
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Data from Miller Tests 


From Engineering, of London, we take the following 
data which were recently presented in a paper by P. V. 
Vernon, read before the Manchester Association of Engi- 
neers. Mr. Vernon’s firm, Alfred Herbert, Ltd., of Cov- 
entry, England, maintains a special shop for trying out 
machine tools built by it. Here a new machine is brought 
and put under severe trial to determine its capacity and 
the durability of its design. 

The particular tests reported were made on a heavy 
horizonial miller. This was a single-pulley, knee-type 
machine, arranged for fitting a vertical milling attach- 
ment. The general specifications were: Longitudinal 
feed, 42 in.; transverse feed, 1314 in.; vertical feed, 21 
in. ; diameter of single pulley, 16 in.; speed of single pul- 
ley, 400 r.p.m.; belt speed, 1675 ft. per min.; maximum 
gear ratio, 24.4 to. 1; number of speeds, 16; range of 
speed, 16.4 to 427; number of feeds, 18; range of feed, 
54 to 221% in. per min.; weight of machine, 8652 pounds. 

All of the gears of the main train were eight diametral 
pitch except two which were six pitch. The narrowest 
gear face was 13¢ inches. 

The lubrication was by means of a continuous-flow sys- 
tem, which forced an excess of oil over all the gears and 
through all of the bearings. The feed motion was driven 
from the main shaft and started and stopped by a friction 
clutch. This motion was started and stopped in har- 
mony with the spindle of the machine, but was indepen- 
dent of the spindle speed. 


Tue First Test 


As the lmachine was of a new design and of much 
greater capacity than any previously constructed, it was 


Feed Metal Removed 
Depth of Measured, Net Cu.In. per Cu.In._per 
Cut, Inches Inches Horsepower Min. Hp. Min. 

0.24 21 27.3 40.32 1.47 
0.25 21% 23.7 42.40 1.78 
0.26 17 24.9 35.84 1.44 
0.28 17 30.8 38.21 1.24 
0.30 16 30.8 40.40 1.31 
0.32 13 27.3 35.04 1.28 
0.34 13 26.1 37.73 1.44 
0.36 13 30.8 39 .96 1.29 
0.375 13% 29.6 41.06 1.38 
0.40 13 33.3 44.40 1.33 
0.42 ll 30.8 39.06 1.26 
0.44 10# 23.7 38.50 1.62 
0.46 9% 28.6 33.81 1.18 
0.48 9 27.3 35.52 1.30 
0.50 9 24.9 36.50 1.46 
0.55 9} 29.6 40.15 1.35 
0.60 7 30.8 35.04 1.14 
0.625 7% 27.3 37.18 1.36 
0.70 7% 29.6 39.75 1.32 
0.75 ai 28.6 35.62 1.25 
0.80 5 30.8 38.00 1.23 
0.85 4 29.6 31.02 1.04 
0.90 4 28.6 34.56 1.20 
0.95 3 26.1 29.92 1.14 
1.00 3 29.6 31.50 1.06 
1.05 3 24.9 27.30 1.09 
1.10 3 26.1 28.60 1.09 


TABLE I. LOG OF MILLING TEST 3} IN. HIGH-SPEED CUTTER 
IN CAST IRON 


decided before making systematic tests to take a few pre- 
liminary cuts to discover any weaknesses that might exist. 
The first cuts were taken on a cast-iron test block five 
inches wide, using a three-inch, coarse-pitch, spiral cut- 
ter, made from high-speed steel, mounted on a 11-in. 
arbor. The greatest output under these conditions was 
obtained at a cutting speed of 93 r.p.m. (73 ft. per min.) 
with a dopth of 0.625 in. and a feed of 11, in. per min. 
This gave a maximum production of 34.96 cu.in. of metal 
removed per min., but the arbor eventually twisted off. 

Cuts were then taken with a 3%4-in. cutter 9 in. long, 
mounted on a 114-in. arbor, with a test block 8 in. wide. 
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In this case the maximum output was at 75 r.p.m. (70 
ft. per min.), with a depth of cut 0.4 in. and a feed of 
13% in. per min. The output was 44.4 cu.in. per min., 
and the arbor stood up to the work. The complete results 
of these preliminary tests are given in Table 1. From 
the horsepower values there given, 0.7 hp. has been de- 
ducted for the recorded power required to drive the ma- 
chine light. 

The paper then goes on to state some of the difficulties 
encountered with the machine; it schedules parts which 
either gave trouble or were found to be too weak, and, fin- 
ally, outlines the changes which were made before the 
final tests were conducted. The results of these final 
tests are given in Tables 2 and 3. The cutter was 4%4 
in. in diameter, made from high-speed steel, 9 in. long, 


Feed Metal Removed 
Depth of Measured Net Cu.In. per Cu.In. per 
Cut, Inches Inches Horsepower Min. Hp. Min. 

0.24 17 20.3 33.80 1.66 
0.25 17 23.0 35.00 1.52 
0.26 17 26.1 36.15 1.38 
0.28 17% 34.6 38.52 1.11 
0.30 13} 23.7 33. 30 1.40 
0.32 13 29.6 33.92 1.15 
0.34 11 24.9 31.55 1.27 
0.36 11 27.3 33.12 1.21 
0.375 13} 22.8 40.50 1.77 
0.40 ll*% 27.3 35.84 1.32 
0.42 11? 26.1 38 .22 1.46 
0.44 9} 23.7 32.12 1.35 
0.48 9% 27.3 35.33 1.29 
0.50 9 30.8 37.00 1.20 
0.55 7 28.6 33.00 1.15 
0.60 6% 23.7 29 76 1.25 
0.625 9% 24.9 45.93 1.84 
0.650 9} 0.8 48.10 1.56 
0.70 7% 35.1 41.60 1.19 
0.75 oy 28.6 38.80 1.35 
0.80 6% 29.6 38.79 1.31 
0.85 4] 27.3 33.15 1.21 
0.90 4 29.6 35.54 1.20 
0.95 4 35.1 36.10 1.03 
1.00 4 27.3 2.00 1.17 
1.05 3} 37.1 32.54 0.86 
1.10 3% 28.6 29.04 1.02 


TABLE II. LOGS OF MILLING TEST 4} IN. HIGH-SPEED CUTTER, 
IN CAST IRON 


Feed Metal Removed 
Depth of Measured, Net Cu.In. per Cu.In. per 
Cut, Inches Inches Horsepower Min Hp. Min. 

0.24 11 30.8 21.84 0.71 
0.25 10 29.6 21.75 0.73 
0.26 11} 39.8 23.14 0.58 
0.28 ot 28.6 20 44 0.71 
0.30 oA” 29.6 21.67 0.7 
0.32 8] 30.8 22.72 0.74 
0.34 SH 42.1 24 31 0.58 
0.36 7* 30.8 21 06 0.68 
0.375 7i 28.6 21.37 0.74 
0.38 6} 30.8 20 52 0.67 
0.40 6% 27.3 19 40 0.71 
0.42 6 29.6 20.16 0.68 
0.44 5 24.9 17.60 0.71 
0.46 5 27.3 18.40 0.67 
0.48 4h 28.6 18.96 0.66 
0.50 4H 30.1 19.75 0.66 
0.55 44 30.8 21.45 0.69 
0.60 4} 37.1 23.10 0.62 
0.625 3+ 29.0 19 68 0.68 
0.70 sit 30.8 22.05 0.71 
0.75 3} 28.6 19 53O 0.68 
0.80 3 2. 20.80 0.65 
0.85 3 26.1 17.85 0.68 
0.90 2% 30.8 18.45 0.60 
0.95 2 24.9 16.15 0.65 
1.00 3 29.6 17.00 0.57 
1.05 2s 24.9 17 32 0.6 
1.10 2% 28 6 18.15 0m 


TABLE III. LOG OF MILLING TEST 4}-IN. HIGH-SPEED CUTTER, 
IN MILD STEEL 


carried on a 2-in. arbor; it had ten teeth and the angle 
of spiral was 26%4 degrees. 

The test blocks were 8 in. by 2 ft. 4 in. in dimension 
and were of both cast iron and mild steel of the follow- 
ing specifications: Cast iron: Transverse breaking load 
on a 1-in. square bar 12 in. between supports, 2520 Ib. 
Hardness number Brinell test, 254. Mild steel: Maxi- 
mum tensile strength, 58,000 Ib. Elastic limit, 33,000 
lb. Elongation, 31 per cent. The cutter was run at a 
speed of 60 r.p.m. (70 ft. per min.) for all these tests. 


ScuMMARY 


Following the presentation of the results of these testa, 
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Mr. Vernon points out that athough it might be expected 
that some formulas applying to the performances of mill- 
ers and cutters could be calculated, it does not seem pos- 
sible to formulate anything of value. However, the tests 
do furnish figures which indicate certain limits of out- 
put, speed and efficiency which are of value in planning 
further tests. The following generalizations are justified : 

1. A 5-in. double belt driving a 16-in. pulley at a 
speed of 400 r.p.m. (100,531 sq.in. of belt surface per 
min.) geared to drive a 4%-in. cutter at 70 ft. per min., 
is able to remove as much as 48.1 cu.in. of cast iron and 
24.31 cu.in. of mild steel in a minute. 

2. 2090 sq.in. of double belt passing over a pulley in 1 
min. will remove 1 cu.in. of cast iron on a miller. 

3. 4135 sq.in. of double belt passing over a pulley in 
1 min. will remove 1 cu.in. of mild steel on a miller. 

4. A 414-in. cutter on a 2-in. arbor running at 70 
ft. per min. is capable of remoying at least 3.63 cu.in. 
and possibly as much as 6.01 cu.in. of cast iron, and at 
least 2.125 cu.in., and possibly as much as 3.03 cu.in. of 
mild steel per min. for each inch of width up to 8 in., and 
then a depth of cut from 0.24 to 1.1 inch. 
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Speed of Countershaft—Errata 


On page 278, in the article under the above title: 
Where V = revolutions of machine belt pulley required 
to complete one maximum cutting stroke. 
This should read: 
V = cutting speed of tool in feet per min. 
And 


224*/, r.p.m. should read 244*/,; r.p.m. 
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Getting ‘‘Fired.”’ 
By W. K. Watson 

One of our greatest troubles in keeping men is the dis- 
like some men have for getting “fired.” That sounds 
funny, but it is a fact. Many a man quits us because he is 
afraid that his work is not right and that he is going to 
be discharged. Sometimes.he is right, but more often he 
is wrong. We have a peculiar shop and our work is hard 
for the average machinist to pick up. The result is that 
many a good man coming in and trying his hand on the 
new and difficult work finds that he has what looks to 
him to be an unusual amount of trouble, and- at once 
quits. It is a matter of pride for men to say, “I was 
never fired yet,” but it is hard to see the difference be- 
tween quitting under fire and being discharged. 

This trouble with new men could. be remedied if our 
foremen would see the situation and take a little pains 
to reassure the men until they get their sea legs, as it 
were. Considering the expense that the boss goes to get 
in machinists, it would look profitable to do this. He has 
to pay them their car fares if they come from out of 
town, and they do not do much work the first week or so 
when they are new to our methods. For this reason ev- 
ery man who corhes in and quits within the first two 
weeks is more or less a dead loss. Very few men can go 
into a new shop and make a showing at once, and it is 
probable that many good men get away from us just 
because they are too conscientious. These are just the 


men who should be encouraged to stay. 
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Gustaf P. de Laval 


Gustaf P. de Laval, inventor of the cream separator and 
steam turbine bearing his name, died on Feb. 2 in Stockholm, 
Sweden, in his sixty-eighth year. 

A mechanical taste became evident in his childhood and 
his parents were wisely inclined to foster his natural in- 
clination toward mechanics. At 18 he was a student in the 
University of Upsala, Sweden, and graduated from college in 
1866 with high honors. 

De Laval’s first employment was with the “Stora Koppar- 
berg,” a mining concern, where he found that he needed 2 
better scientific education and thereupon returned to Upsala, 
taking up post-graduate study in chemistry, physics, mathe- 
matics, ete. In 1872, having attained the doctorate of philo- 
sophy, he re-entered the service of the “Stora” company. 
About this time he journeyed to the Harz Mountains, in 
Germany, to study the manufacture of sulphur or sulphuric 
acid, a plant for the production of which was projected at 
Salun. Later he was associated with a relative in starting a 
glass plant at that place, but the enterprise failed. 

Going to Germany in 1875, he became mechanical engineer 
for the Kloster Iron Works, where he invented a sort of 
sieve for improving the distribution of air in bessemer con- 
verters. He also invented a new apparatus for galvanizing 
purposes. More significant were his experiments with the 
centrifugal cream separator, which perhaps has made his 
name even more widely known than did his steam turbine 
later. 

Prof. Lefeldt, it is fair to mention, was working with the 
separator idea at about the same time as de Laval. The lat- 
ter, seeing its possibly enormous utility, and having failed 
to persuade the Kloster concern to take up its manufacture, 
surrendered his employment with them, in 1877, and went to 
Stockholm to exploit the invention himself. Since that time, 
the sales of his cream separator have amounted probably to a 
million machines. 

Following the establishment of his cream-separator in- 
dustry, Dr. de Laval founded at Olofstrém, Sweden, a factory 
for stamping out steel utensils, which has grown into a very 
important national industry. At heavy cost, he experimented 
with a steamboat to develop high speed on a new principle, 
but was not very successful, and, although confident that he 
had the right idea, he decided to drop if and put his time 
and money into the steam turbine. 

As long ago as 1870, he had experimented with a nozzle 
for a steam sand blast to be used for making mine borings, 
the edges of which nozzle were so inclined as to cause rota- 
tion. This, though of little account in itself, turned his mind 
in a fruitful direction. About 1882, he constructed his first 
steam reaction turbine. It was a simple one, on the prin- 
ciple of Hero’s engine, the rotor being essentially an S- 
shaped outward-flow pipe. 

Doctor de Laval’s first commercially practical turbine was 
built in 1883, and was used to drive a cream separator, di- 
rectly connected. Its efficiency was low, due to the slow 
peripheral speed and imperfect steam expansion. 

It was not until 1888 that he arrived at the system of com- 
pletely expanding the steam and employing it in an axial 
turbine. Tremendous were the practical difficulties that he 
surmounted in designing turbine wheels so constructed and 
balanced as to revolve around their centers of gravity at 
16,000 to 30,000 r.p.m. without destructive side pressure on 
the bearings and to produce horsepower ranging up into the 
hundreds. 

The demand by the turbine for high pressures of steam 
led de Laval to experiment with boiler designs, in which 
he applied new principles and aimed at absolute freedom 
from explosions. His boldness and unconventionality as an 
inventor may be judged from the fact that he worked with 
steam pressures of several thousand pounds per square inch. 

He was an engineer of great versality. One of his more 
recent inventions was a method for making iron pipe. He 
busied himself also with metallurgy, among his later patents 
being those on electric furnaces for direct production of 
metals from the ores, a method especially valuable in a coun- 
try like Sweden, which is rich in water powers. 

In his later years de Laval became actively interested in 
the national politics of his country, and his genial personality 
and democratic bearing won for him the same respect from 
the public as he enjoyed from his business associates and 
employees. 

3 

Geo. B. Lamb, formerly superintendent of the machinery 
department, and for the last six years vice-president of the 
Waterbury-Farrell Foundry and Machine Co., died on Feb. 21. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Central Garage, at Lewistown, Maine, was destroyed 
by fire, Feb. 16. Loss, $25,000. Nelke & Partridge, owners. 

The garage of N. Geoffian on Elm St., Newport, N. H., was 
domaged by fire, Feb. 13. Loss. $10,000. 

The automobile factory of J. H. Leitch, at Amesbury, Mass., 
was damaged by fire, Feb. 18. Loss, $12,000. 

Olstein H. Higgins, Briggs Bldg., Attleboro, Mass., is draw- 
ing plans for a new factory for the D. Makepeace Co., 
manufacturer of jewelers’ supplies, Attleboro, Mass. The 
plans provide for a brick building three stories high. 

Eldredge & Co., manufacturers of automobiles, are build- 
‘ng an addition to their plant on Rantoul St., Beverly, Mass. 
“he building will be of cement and brick, 60 ft. long, prob- 
»bly three stories. 

The plant of the Braman, Dow Co., dealers in steamfitters’ 
and plumbing supplies, at 239 Causeway St., Boston, Mass. 
was totally destroyed by fire, Feb. 20. Loss, $300,000, covered 
by insurance. 

The garage and repair shop of Chester Belcher, Baylies 
St., + ae River, Mass., was destroyed by fire, Feb. 19. Loss, 

The Hooper Faulkner Engineering Co., 165 Broadway, New 
York, is preparing plans for a new foundry and cupola build- 
ing to be built for the Saco Lowell Co., at Lowell, Mass. The 
foundry will be one story high of brick and steel, 50x220 ft., 
and the cupola building will be 47x73 ft. The estimated cost 
of the plant is $50,000. 

Fire, Feb. 20, destroyed the factories of Trumbull-Vander- 
oll Electric Co., and the Flynn & Doyle Carriage Mfg. Co., 
antam, Conn. Loss, $40,000. 

We are officially advised that the contract has been 
awarded for the foundation of the new annealing building for 
the Malleable Iron Fittings Co., at Branford, Conn. Philip 
Sellers, New Haven, Conn., is arch. 

The Hatch Oil Engine Co., of Brooklyn, N. Y., will remove 
to a new location in New London, Conn., within the next 10 
days. The concern will occupy the factory on Trumbull St., 
formerly used by the W. D. Forbes Co. 

The Stamford Gas & Electric Co. plans to build two addi- 
tions to its plant on South St., Stamford, Conn. The plans 
provide for a garage, one story, of brick and concrete, and a 
store house, two stories, 60x60 ft., similar construction. An 
elevator will be installed. Nelson E. Emmens is arch. 


MIDDLE ATLANTIC STATES 


The Consolidated Car Heating Co., 413 North Pearl St., Al- 
bany, N. Y., is having plans prepared by Walter H. Van Guy- 
sling, arch., for a four-story and basement factory, on Broad- 
way. The contract for the new building will probably be 
awarded in about a month. 

The Central Flatiron Mfg. Co., 196 State St., Binghamton, 
N. Y., has purchased a site at Grand and Cook Aves., and is 
planning extensions to cost $25,000. 

The J. P. Devine Co. has filed plans with the Bureau of 
Buildings for the construction of a one-story machine shop 
te cost $20,000 and a one-story boiler shop to cost $7500 at 
1372 Clinton St., Buffalo, N. Y 

The Barcalo Mfg. Co., manufacturer of beds, has awarded 
a contract for the construction of a three-story factory, 100x 
50 ft., at Louisiana and Kentucky Sts., Buffalo, N. Y. he es- 
ee cost is $35,000. Green & Wicks, 110 Franklin St., are 
archs. 

The Oneida Foundry Co., Oneida, N. Y., contemplates the 
erection of a 75-ft. addition to its plant. 


The Crocker-Wheeler Co., manufacturer of motors, gener- 
ators, etc., has taken out a permit to build an addition to its 
plant at Ampere, N. J. 

~The General Electric Co., Harrison, N. J., has leased a five- 
story building on Sussex Ave., near Nesbit St., Newark, N. J., 
to provide for extensions in its business. 


Charles A. Becker & Co., South Tenth St., Newark, N. J., 
manufacturing jewelers, will build an addition to their plant. 
A permit for the structure has been issued. 


The Thatcher Furnace Co., St. Francis St.. Newark, N. J., 
manufacturer of steam and hotwater boilers, will build a 
sour-aeery brick addition to its plant, 39x50 ft. Estimated 
cost, $13,000. 

The Emerson Brantingham Implement Co., Trenton, N. J., 
manufacturer of agricultural implements, will enlarge and 
increase the capacity of its plant on Penington Ave. About 
$15,000 will be expended. C. S. Brantingham is pres. 


George Creveling, West Portal, N. J., and associates, in- 
terested in the Turkey Hill mine, located between Asbury and 
West Portal, are reported to be planning the reopening of 
the property, and for the construction of a blast furnace in 
the vicinity. 

According to press reports, the American Sheet & Tin 
Plate Co. plans to expend $500,000 for enlarging its plant at 
Farrell, Penn. It is planned to build six new mills for the 
manufacture of sheet steel for automobiles. 


The American Pulley Co. has awarded a contract for the 
construction of a two-story factory, 181x151 ft., with a wing 
50x80 ft., at 4200 Wissakicken Ave., Philadelphia, Penn. 


The Loomis-Manning Filter Co., Philadelphia, Penn., manu- 
facturer of filtering apparatus, has acquired a eg fac- 
n 


tory, 37th and Reed Sts., to provide for extensions its 


business. 

The Philadelphia Electric Co. has had plans prepared for 
alterations and additions to its boiler house at Robbins St. 
and the Delaware River, Philadelphia, Penn. 


The Joseph Horne Land Co, has had plans prepared for the 
construction of a garage, 150x90 ft., to be built at South Ave. 
and Galveston St., Pittsburgh, Penn. Thomas Hanah is arch. 


The Falcon Bronze Co. has awarded a contract for the con- 
struction of a steel and brick addition to its factory at 
Youngstown, Penn. 


The Tin Decorating Co., Baltimore, Charves and Barre Sts., 
Baltimore, Md., is having plans prepared for the construction 
of a factory, four stories, 275x350 ft., and a power house, 60x 
110 ft. The equipment to be installed includes three elevators 
of the plunger type, special ovens, dryers for treating tin- 
plate, machinery for stamping, cutting, pressing, painting and 
varnishing, and four 250-hp. boilers. Theodore Wells Pietsch, 
American Bldg., Baltimore, is arch. 


SOUTHERN STATES 


The Craig Transfer & Motor Co., New Castle, Va., which 
was recently incorporated, is eroung a concrete garage, 
25x50 ft. M. C. Boyden is pres. W. W. Johnston is mer. 

A two-story garage, with accommodation for about 50 cars, 
will shortly be erected on Belmont St., Norfolk, Va., by a num- 
ber of business men of the city 

G. O. Robinson, Bellaire, W. Va., has had plans drawn for 
the construction of a two-story brick garage. The building 
will be 40x120 ft. in size, and will cost about $15,000. 

A modern garage is to be erected on Main St., Greensboro, 
N. C., for Charles W. Ellis. 

A garage is being erected on Nash St., Rocky Mount, N. C., 
for A. P. orp and P. C. Vestal. 

The Thomasville Auto Works, Thomasville, N. C., has 
awarded a contract for the erection of a garage and repair 
shop, 45x85 ft. The equipment to be installed includes small 
iron lathes, drill press, planer and shaper. T. J. Finch is 
treas. 

The Atlantic Coast Line R.R. Co. plans additions and im- 
provements to its repair shops and roundhouse at Florence 
Ss. Cc. The roundhouse will accommodate 40 locomotives, an 
a 90-ft. electrically operated turntable will be installed. E. B. 
Pleasants, Wilmington, N. C., is chief engr. 

The Atlanta Steel Wire & 4 Co., Atlanta, Ga., is re- 
perset planning the enlargement of its plant, and the instal- 
ation of new equipment, which will double its capacity, at a 
cost of §3uvu,00v. 

Press reports state that the Consolidated Bridge & Machine 
Co., Burlington, N. C., is considering the erection of a plant 
at Savannah, Ga. 

The Southern Pipe & Foundry Co., Birmingham, Ala. 
whose plant was recently destroyed by fire, at a loss of 
$90,000, will at once rebuild, though definite plans have not 
yet been announced. S. F. King is pres., W. W. Crawford, 
vice-pres., and F. W. Tull, secy. and treas. 


A company has been organized at Gadsden, Ala., capital- 
ized at $6000, to manufacture a patented switch for railroads. 
J. C. Purcell, Birmingham, Ala., is pres.; J. M. Walker, Gads- 
den, Ala., is vice-pres.; and P. M. Harper, Birmingham, is 
secy. and treas. 

The Armour Car Works, Meridian, Miss., plans several im- 
provements, including new car shops, lumber shed, pipe shop 
and store room, and the installation of additional machinery 
in its planing mill. 


Alexander Dussell & Co., 416x426 Erato St., New Orleans, 
La., plan the erection of an addition to their metal-working 
plant. Additional machinery will be installed. 


The Stern Foundry & Machine Co., 1363 St. Thomas St., 
New Orleans, La., has plans completed for a new one-stor 
building at Annunciation and Richard Sts. It will be of bric 
and concrete construction. Diboll, Owen & Goldstein are 
archs. Noted Dec. 


The Crabtree Metal Works has been organized at Chat- 
tanooga, Tenn., with $5000 capital stock. It has leased a 
building at Main and Fort Sts., which will be remodeled and 
new equipment installed. B. F. Crabtree and A. S. Coffee are 
among those interested. 


The Lookout Boiler & Mfg. Co., Chattanooga, Tenn., has 
increased its capital stock from $25,000 to $50,000. It will 
erect an addition and increase the capacity of its plant. 


The Crane Steel Fence Co., Cleveland, Ohio, manufacturer 
of woven-wire Foneing. has arranged for the erection of a 
branch factory at Nashville, Tenn. 


A plant for the manufacture of metallic packing will be 
established at Nashville, Tenn., by the recently at 
Sudekum Packing & Mfg. Co. The concern is capitalized at 
ate oat Harry Sudekum, John M. Gray and others are in- 

e ed. 
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The Cockrell Cane Harvesting Cv., Louisville, Ky., is con- 
sidering the erection of a plant there for the manufacture of 
a patented machine for harvesting sugar cane. E. L. Wil- 
liams, county court house, Louisville, is secy. of the company. 

The Louisville & Nashville R.R. Co. has announced plans 
for the erection and equipment of large repair shops at Lex- 
ington, Ky., for the service of the new railways, which have 
been built into the eastern Kentucky coal fields. The cost 
of the shops will be $500,000. The purchases of equipment 
will be made at the general offices in Louisville. 


MIDDLE WEST 


The Kentucky Motor Car Co., Cincinnati, Ohio, is plannin 
to erect a $50,000 two-story brick and concrete garage an 
and machine shop. 


The Radel Auto & Carriage Cc., 652 State St., Cincinnati, 
arage, 15x75 ft. 


Ohio, will erect a one-story and basement 
and 60x75 ft. Estimated cost, $15,000. Bids have been re- 
ceived. 


The Marshall-Kennett Motor Truck Co., Cincinnati, Ohio, 
is having plans prepared by Stewart & Stewart, archs., 500 
Bell Bidg., Cincinnati, for the erection of a two-story garage, 
756x100 ft. Estimated cost, $10,000. 

The American Steel & Wire Co. will enlarge its _cold-roll 
and flat-wire department at the Cuyahoga plant, Cleveland, 
Ohio. The sum of $600,000 will be expended for new equip- 
ment. 

The Dupersas Metal Products Co., Elyria, Ohio, will erect a 
factory. t will be one-story, 40x206 ft. 

The Cleveland Machine Knife Co., 946 West Ave., Cleveland, 
Ohio, has completed plans for a new machine shop and forg- 
ing plant, to be erected at Fry Ave. and the New York, Chi- 
cago & St. Louis Ry., Lakewood, Ohio. The firm will engage 
in the manufacture of a larger forging than it now produces. 

Henry W. Stecher, Lakewood, Ohio, will erect a 1%-story 
garage, 24x28 ft. Bids have been received. 

The Marion Steel Shovel Co., Marion, Ohio, will erect a 
three-story machine shop, 150x530 ft. The contract has been 
awarded. 

A machine shop will be erected at Massillon, Ohio. 
Lutz, E. B. Leighley and Charles Mong are interested. 

The National Sanital Mfg. Co., Salem, Ohio, manufacturer 
of plumbers’ supplies, has authorized the issue of $125,000 of 
bonds to provide for increasing the ——— of the plant. 
F. G. Bordon and E. E. Hanna are directors. 

The Willys-Overland Co., Toledo, Ohio, is planning to erect 
a foundry, 100x296 ft., on the site of the Spear brick yard, 
Toledo. Estimated cost, $35,000. 


T. W. Dillon, 2728 Robinwood Ave., Toledo, Ohio, will erect 
a one-story garage, 50x100 ft. Bids are being received. 


Fire, Feb. 24, destroyed the plant of the Warren City 
Boiler & Tank Co., Warren, Ohio. Loss, $175,000. 

The open-hearth plant of the Youngstown Sheet & Tube 
Co., Youngstown, Ohio, is nearing completion. 


The Universal Wheel Co., Fort Wayne, Ind., manufacturer 
of automobile wheels, will soon begin the erection of a new 
factory. 

The Fort Wayne 
Ind., manufacturer of air 
factory. 

The United States Steel Corporation, Pittsburgh, Penn., 
is planning to erect four additional blast furnaces at its plant 
at Gary, Ind. 

Fire, Feb. 18, destroyed automobile repair plant of George 
Montgomery, Greensburg, Ind. Loss, $15,000. 

The Lawler Traction Co., Newcastle, Ind., will erect a fac- 
tory to manufacture plows. 

The Pilot Motor Car Co., Richmond, Ind., has commenced 
work on the construction of its proposed factory. Noted 
Feb. 13. 

The Lee & Porter Mfg. Co., Buchanan, Mich., will construct 
a 32x90-ft. frame addition to its plant for mesiay automobile 
axles. The new structure will have a concrete foundation. 


Fire, Feb. 16, damaged the building, at 442 Guoin St., De- 
troit, Mich., occupied in part by the F. L. Jacobs Welding Co. 
and the Acme Wire Fence Co. Loss, about $1000. 


The plant of the Edison Co., to be erected at Detroit, Mich., 
will be located at the foot of Lycaste Ave. Z 


The Universal Motor Truck Co., Detroit, Mich., is prepar- 
ing to build a $250,000 addition to its present factory, which 
will double the capacity of the plant. 

The Chalmers Motor Car Co., Detroit, Mich., has made 
for the erection of an additional building, to have 
sq.ft. of floor space. 

The Atlas Drop Forge Co., Lansing, Mich., will erect a new 
plant to double its present output. 

Bids have been received by the Lyons Machine & Mfg. Co., 
Muskegon, Mich., for the erection of its proposed factory. 

The improvements planned by the Lake Superior Corpor- 
ation, Sault Ste. Marie, Mich., will involve an expenditure of 
$12,000,000. The improvements provide for the erection of an 
additional blast furnace, extensions to the openhearth and 
coke plants, and the construction of a new steel-rail mill. 

N. Siebold, Alton, TIL, will erect a public garage, to cost 
$5000. It will be of brick, one story, 50x80 ft. Bids have been 
received. 

Fire, Feb 19, destroyed the plant of Hanley Casey Co., 
manufacturers of plumbers and steam fitters’ supplies, Chi- 
cago, Ill Loss, $100,000. 

oO. W. Puhan, 4617 West Monroe St., Chicago, Ill., will erect 
a one-story garage, to cost $14,000. The contract will be 
awarded. 

William Best, 535 Wabash Ave., Chicago, Tll., will erect 
a garage, 40x110 ft. W. H. Pruyn & Co., 44th St. and Grand 
Blvd., Chicago, are archs. 
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B. M. Marshall, 38 South Dearborn St., Chicago, Ill, will 
soon award contracts for the erection of a two-story garage, 
to cost $23,000. 

The Gaston Scale Works, Beloit, Wis., awarded contracts, 
Feb. 15, for the erection of a foundry addition, 45x132 ft. 

The La Crosse Industrial Association, La Crosse, Wis., 
will erect a factory for the National Gage & Register Co. 


WEST OF THE MISSISSIPPI 


Fire, Feb. 14, damaged the Pioneer Motor Co.’s repair 
shops, 506 Douglas St., Sioux City, Iowa. Loss, $15,000. 

E. E. Wichita, Kan., will erect a garage and repair shop 
at English St. and Lawrence Ave. The structure will be 
75x140 ft., of brick, one story high. Later, two additional 
stories will be added. 

The Bluff City Garage, Alton, Mo., has awarded the con- 
tract for the construction of an addition. 


WESTERN STATES 


The Mt. Vernon Creamery Co., Mt. Vernon, 
erect a can-manufacturing plant at Mt. Vernon. 
mated cost is $20,000. U. sve Dickey is interested. 

A new garage is to be erected for the Flanders Agency at 
South Eighth and A St., Tacoma, Wash. 

Richard I. Elliott, Bankers Trust Bldg., Tacoma, Wash., 
has acquired a site at Tacoma and will erect a plant for the 
manufacture of aéroplanes. 

The Pacific Bar Fixture Co., Portland, Ore., 
two-story factory, 100x200 ft. 

Sherlock & Son, Los Angeles, Calif., are having a one- 
story cement ~~ e erected at Second St. and Angeleno Ave., 
Burbank, Calif, he new structure, which will be 65x100 ft., 
will be equipped with modern machinery for repair work. 


George Key, Fullerton, Calif., is planning the erection of a 


Wash., will 
The esti- 


will build a 


commercial garage and machine shop at Fullerton. Fred H 
meer. Hervey-Finley Bldg., Santa Ana,.Calif., is preparing 
plans. 


The Glenwood Garage Co. is having a brick addition built 
to its garage on Seventh St., Glenwood, Calif. The company 
also contemplates the erection of a new building opposite its 
present garage. 

John Kenealy, Los Angeles, Calif., plans the erection of a 
commercial garage and machine shop at Ninth St. and Golden 
Ave., Los Angeles. The building will be 50x118 ft. R. B. 
LS & Son, Lankershim Bidg., Los Angeles, are preparing 
plans. 

A two-story brick garage is being eregted for W. J. John- 
son on Ferry St., Martinez, Calif. 

The Pacific Metal Products Co. Los Angeles, Calif., has 
started the erection of a large motor truck factory at Tor- 
rance, near Los Angeles. 

The Watsonville Garage, Watsonville, Calif., is being re- 
modeled. J. H. Covell is mgr. 


CANADA 
It is stated that the Grand Trunk Ry. is having plans pre- 
pared for the erection of shops and roundhouses at Hamilton, 


Ont. The estimated cost is $1,000,000. 

The Otis Fensom Elevator Co., Victoria Ave., North, Ham- 
ilton, Ont., is ng tr a > prepared for an addition to its 
factory, costing $40,000. Stewart & Witton, 2 Hughson St., 
South, are archs. 

E. Leonard & Sons, York St., London, Ont., have plans for 
a two-story foundry, of concrete, stone and brick construction. 
site cee. machinery will be required. The estimated cost is 

The Anchor Mfg. Co., Ltd., 93 Niagara St., Torontd, Ont., 
manufacturer of iron and brass bedsteads, will erect a fac- 
tory at Preston, Ont., for which equipment will be required. 

The Canada Standard Automobile & Tractor Engine Co., 
Moose Jaw, Sask., is having plans prepared for a new factory. 

The Heaps Enginering Co., 445 Hastings St., W., Van- 
couver, B. C., has plans for a plant, costing $35,000, to be 
—— at New Westminister, B. C. Equipment will be re- 
quired. 

The Dominion Iron & Steel Co., Sydney, N. S., is ouorging 
its nail mill, and increasing the capacity of its wire mill. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The Augusta Lumber Co. is building a new mill at Augusta, 
Maine, on the site of the one burned last year. 


H. Cc. Baxter & Bro., who own several corn-cannin 
in Maine, plan the construction of a new plant at 
Maine. The main building will be 40x180 ft. 


Two buildings at Burlington, Vt., owned by the Shepard 
& Morse Lumber Co., of Boston, were destroyed by fire, 
Feb. 19. Loss, $100,000. 


The H. M. Hanson Codéperative Shoe Co. plans to build a 
shoe factory at Brockton, Mass. 

The Hadley Division of the American Thread Co., at Holy- 
oke, Mass.. plans to build a one-story addition to its boiler 
shop, to be 30x40 ft. 

The J. A. White Co., manufacturer of overalls, plans to 
build an addition to its factory at North Brookfield, Mass. 
The building will be four stories, 50x25 ft. 

The Adaskin Furniture Co. plans to build an extra floor 
to its factory at Springfield, Mass. The addition will provide 
3400 additional sq.ft. of floor space. 

Fire, Feb. 19, destroyed the shoe factory of Healy Bros., 
Montvale Ave., Stoneham, Mass. Loss, $50,000. 
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The Fabian Worsted Mills, Webster, Mass., were damaged 
by fire, Feb. 18. Loss, $6000. 

George E. Boyden, of the British. Hosier 
R. L, has purchased a plot of land on Mill 8t., 
a new factory. 

The Rhode Island Co., Providence, R. 1. is having plans 
drawn by its engineer, for additions and improvements, which, 
when completed, will cost about $750,000. One addition will 
be 235x160 ft. for new electrical apparatus, and another addi- 
tion will be 72x150 ft., for two new turbines. The plans also 
call for a new steel stack to be erected near the turbine 
house. 

The C. M. Shay Fertilizer Co. plans to rebuild immediately 
its fertilizer plant at New London, Conn., recently destroyed 
by fire. Noted Feb. 27 

The D. B. Smith Co. plans the construction of a frame addi- 
tion to its weave shed at Winsted, Conn. The building will 
be 30x40 ft., one story, with concrete foundation. 


MIDDLE ATLANTIC STATES 


The American Tobacco Co. is negotiating for the purchase 
of a site at Flushing and Marcy Aves., Brooklyn, N. Y. The 
company coutemenn 2 the erection of a six-story factory, 
estimated to cost $150,000. 

The Novelty Knitting Co., Albany, N. Y., is removing to 
Cohoes, N. Y. 

Lyman Barber has purchased a site at 701 Oak St., Syra- 
cuse, N. Y., and contemplates the construction of a laundry. 

The Texas Co., Bayonne, N. J., manufacturer of road oils 
and paving specialties, will build an addition to its plant on 
Ave. A, to cost about $5500. The structure will be of the shed 
type. A permit for the work has been issued. 

The Robin-Hirsch Co., Canal St., New York, manufacturer 
of showcases and similar epegaives, is planning the erection 
of a new plant at Elizabeth, N. J. 

The Home Brewing Co., Jersey City, N. J., has taken out 
a permit to make alterations and improvements in its plant 
on Ocean Ave. 

The Jersey City Dairy Co., manufacturer of butterine 
and similar products, will build a new brick and steel plant 
at Bay and Provost Sts., Jersey City, N. J. The building 
contract has been awarded. 

Fire caused a damage of about $5000 at the plant of the 
Irvington Varnish & Insulator Co., manufacturer of insulat- 
ing compounds, at Irvington, N. J. 

The Barber Asphalt Paving Co., Maurer, N. J., is consider- 
ing the erection of an addition to its plant for the manufac- 
ture of gasoline as a byproduct. 

The wool stock and shoddy manufacturing plant of the 
Basch & Greenfield Co., Seventh Ave., Newark, N. J., was 

artly destroyed by fire, caused by an explosion. The loss, 
ncluding dusting machinery, etc., is estimated at $10,000. 

Fire recently destroyed the plant of Jatman Bros., manu- 
facturers of trunk and bag handles, at 69 Hamilton St., New- 
ark, N. J., causing a loss of about $3000. 

Gluck Bros., Perth Amboy, N. J., are having plans prepared 
for a new two-story factory, 48x98 ft., on Grant St., for the 
manufacture of barrels and similar products. 

The American Shirt Waist Co., 151 West 25th St.. New 
York, has leased property at 60 Prospect St., Perth Amboy, 
N J., and will establish a plant for the manufacture of silk 
waists, skirts, etc. 

The Roessler & Hasslacher Chemical Co., Perth Amboy, 
. J.. manufacturer of chemicals, will build a new three- 
story brick and steel structure, 45x80 ft., on Front St., near 
Commerce St., to be used as a platinum, gold and silver refin- 
ing plant. The company also contemplates the erection of a 
plant between Rector St. and Staten Island Sound, as an ad- 
dition to its plant No. 1, for compounding chemicals. 


Epstein & Levy, 584 Broadway, New York, manufacturers 
of underwear specialties, have acquired the former under- 
wear factory of Charles Hermann at South River, N. J., and 
will continue in the same line. 

Following a consolidation of the American Hay Co., Stone 
St.. New York, and Charles Schaefer & Son, Meserole 8St., 
Brooklyn. the companies plan the enlargement of their alfalfa 
milling plant and grain elevators at Townley, near Picton, 

. J. The companies will also build new grein elevators for 
shipping service at Jersey City and Newark, N. J. 

The Delion Tire & Rubber Co., Inc., Trenton, N. J., recently 
organized to manufacture automobile tires and kindred spe- 
cialties, has awarded a contract for the erection of a three- 
story brick and steel fireproof plant on East State St., Hamil- 
ton Township. The plant will include a boiler and engine 
room. R. C. Manning and Harper Clayton, Trenton, are at 
the head of the company. 

Fire, Feb. 21, destroyed the main building of the Sanitary 
Earthenware Specialty Co., Trenton, N. J. Loss, $50,000. The 
plant will be rebuilt immediately. 


New laundry machinery and engine equipment will be in- 
stalled at the recently erected addition to the Wagner Bros. 
Laundry, on Roebling Ave., Trenton, N. J. 

Ss. B. Burkett, Woodbury, N. J., is planning the establish- 
ment of a plant for the manufacture of brooms, and like 
specialties. 

The Pennsylvania China Co. will make additions and ex- 
tensions to its pottery pont at Ford City, Penn. A new de- 
partment will be installed for the manufacture of porcelain 
insulators for electrical work. The company will also make 
improvements and additions to its plant at Kittanning. The 
total expenditure is estimated at $30,000. 

The Moorehead Knitting Co. has bought a site at Cameron 
and Walnut Sts., Harrison, Penn., and contemplates the con- 
struction of a factory. 

The Lester Piano Co has awarded a contract for an addi- 
tion to its factory at Lester, Penn. The new building will 
be 128x80 ft., two stories. Ballinger & Perrot are archs. 


Fire, Feb. 21. destroyed the plant of the Main Belting Co., 
1235 Carpenter St., Philadelphia, Penn. Loss, $15,000. 

Fire, Feb. 20, destroyed the araie elevator of George 
Egolf, Philadelphia, Penn. Loss, $25,000. 


Co., Providence, 
and will build 
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Fire recently destroyed a large section of the knitting 
mill of the Beswick & Clay Co., 25th and Callowhill Sts., Fhila- 
delphia, Penn. 

The chair factory of Russell Bros. & Co., at North Second 
St., Philadelphia, Penn., was recently destroyed by fire. 


Henry Wilhelm has awarded a contract for remodeling his 
glue factory at pereste and Tenth Sts., Pittsburgh, enn. 
stimated cost, $3000. 
The Pittsburgh Art Glass Co. has awarded a contract for 
the construction of a glass factory, 50x100 ft., at Warden and 
McCartney Sts., Pittsburgh, Penn. 


The Heine Planing Mill Co., capitalized at $15,000, is ap- 
plying for a charter to carry on a general planine-mih 
usiness at Reading, Penn. Tentative iene have been made 
for teh construction of a factory at 19th and Cotton Sts. 
_ Fire, Feb. 21, destroyed the plant of the Texas Oil Co., 
Wagners Point, Md. Loss, $40,060. 


SOUTHERN STATES 


_The sawmill of the Currier Lumber Corporation, Imboden, 
Wise County, Va., was. recently burned, with $30,000 loss. 
The company will rebuild at once. 

Fire, Feg. 19, destroyed plant of the Wet w 
Webster, we Va. ean $2 000. x wr —— 


Joseph Lindsey, Reidsville, N. C., is considering the estab- 
lishment of a box factory at Burlington, N. C. The estimated 
cost is $25,000. 


The Interstate Automobile Tire & Rubber Co., Atlanta, 
ee to erect a factory for the manufacture of its 


o Fire, Feb. 24, destroyed the plant of the Atlantic Cotton 
Compress Co., Columbus, Ga. Loss, $50,000. 

Fire, Feb. 24, destroyed the factory of the Columbus Bar- 
rel Co., Columbus, Ga. Loss, $50,000. 


The Colbert County Oil & Fertilizer Co. has been organized 
at Tuscumbia, Ala., with $50,000 capital, and will at once begin 
the erection of a three-press oil mill, and a mixing plant of 
50 tons daily capacity. J. T. Kirk is pres. W. P. Walling is 
gen. mer. 

Fire, Feb. 19, destroyed the grain elevator of John A. Irv- 
ing, Anita, La. Loss, $7000. ; 


A large crating factory, 
motor-driven woodworkin 
tanooga, Tenn., by C. L. Kelly, Grand Rapids, Mich. 


J. B. Speed & Co., cement manufacturers, Louisville, Ky., 
will purchase motor-driven woodworking machinery for in- 
stallation in a cooper shop, to be built at 16th and High Sts. 
Address Henry S. Gray. 


The Straight Creek Lumber Co., Pineville. Ky., will estab- 
lish a large sawmill near that city, having recently pur- 
chased a large tract of hardwood timber. 1 


involving the installation of 
machinery, will be built at Chat- 


MIDDLE WEST 
The John Hoffman Packing Co., Cincinnati, Ohi rill eree 
a three-story addition to its factory, 25x60 ft. vs. elem gun 
The Phillip Monumental Works, West 25th St. and River- 


atte ave Cleveland, Ohio, will erect a one-story factory, 35x 


The J. Spang Baking Co., Cleveland, Ohio, is having plans 
prepared for the erection of a two-story bakery, 70x104 ft. 

The Troxell Saddle Co., Elyria, Ohio, will erect a factory 
and boiler room. ; 


The Superior Underwear Co., Piqua, Ohio, will enlarge its 
factory to double its output. ; “a 


Fire, Feb. 20, destroyed the lant of the Toronto Fire 
Brick Co., Toronto, Ohio. Loss, $25,000. 
The Bash Fertilizer & Chemical Co., Fort Wayne, Ind., is 


erecting a plant. Noted Feb. 13 


Sherman, White & Co., Fort Wayne, Ind., are having plans 
prepared for the erection of a cold-storage plant. Estimated 
cost, $100,000. 

The Conrey-Davis Furniture Co., Shelbyville, Ind. will 
soon start work on the construction of its proposed addition. 
The building will be three stories, 50x50 ft. 


The Blanchard-Hamilton Furniture Co., Shelbyville, Ind., 
has awarded the contract for the erection of an addition. 


St. Mary’s Infirmary, Cairo, IL, will erect a boiler house, 


two stories, 25x40 ft. 


The Calumet Baking Powder Co., Chicago, IIL, will start 
work soon on the erection of its proposed five-story factory, 
100x260 ft. The building will be of reinforced concrete, and 
will be located at Fillmore and South 4ist Ave. Schmidt, 
Garden & Martin, Chicago, are archs. 


Fire, Feb. 16, destroyed the plant of the Kennedy Laundry 
& Supply Co., 113th St. and Morse Ave., Chicago, Ill. Loss, 
$35,000. 

WEST OF THE MISSISSIPPI 
The Bentonville Cooperage Co. has purchased a site at 
Joplin, Mo., and will erect a new plant. 

Fire, Feb. 15, destroyed the factory. of the Wesler Oil Cloth 
Go om St. and Fairmount Ave., ansas City, Mo. Loss, 

The National Camera Co., 
porated with a capital of $20,000, will 
manufacture of cameras and supplies. 
Dudley are interested. 

The St. Louis Independent Packing Co., St. Louis, Mo., 

lans to erect a cold-storage plant on Chouteau Ave., St. 
uis, to cost approximately $156,000. 

The Valier & Spies Milling Co., St. Louis, Mo., has taken 
outa permit for the erection of a seven-story factory at Mar- 
cus Ave. and the North End Terminal Belt Line. The esti- 
mated cost is $40,000. 


St. Louis, Mo., recently incor- 
equip a plant for the 
. J. Shea and C. H. 





~~ <5, ements 





J. W. Wren, Springfield, Mo., will establish a broom fac- 
tory at Joplin, Mo. 

The Potato Milling & Stock Food Co., Polson, Mont., con- 
templates the erection of a plant at Polson for the manu- 
facture of its specialties. P. R. Treau represents the com- 
pany. 

The Cement Stave Silo Co., Des Moines, Iowa, has acquired 
a site in the stock-yards district, Fort Worth, Tex., and will 
erect a silo factory. 

John Butcher, Vassar, Mich., plans to rebuild his box fac- 
tory at Mineola, Tex., which was recently destroyed by fire. 
The estimated cost is $60,000. 

Fire, Feb. 22, destroyed the plant of the Colorado Con- 
densed Milk Co., Fort Lupton, Colo. Loss, $60,000. 


WESTERN STATES 


A. E. Cooper, Pleasant Grove, Utah, is planning the erec- 
tion of a flour 5 oy pont at Pocatello, Idaho. A grain 
elevator may also be built. 

The flour milling plant of the Prairie Light & Power Co., 
Prairie ey, Ore., was recently destroyed by fire with a loss 
of about $20,000. It is understood that the plant will be re- 
built. F. W. Peet, V. C. Kelknap and A. C. Reese are the 
owners. 

The Colonia) Sash & Door Co., Ltd., Vancouver, B. C., has 
purchased the plant of the Bay City Sash & Door Co., Belling- 
ham, Wash., and will make extensive improvements. New 
machinery will be installed. 

The plant of the Eureka Mill Co., Hoquiam, Wash., was 
recently destroyed by fire. Loss, $100,000. It is understood 
the plant will be rebuilt. 

The Cereal Products Co., Spokane, Wash., recently incor- 
porated with a capital stock of $500,000, will erect a plant at 
Spokane for the manufacture of cereals. O. M. Graves is 
pres. 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

New London Ship & Engine Co., Groton, Conn.; ships, etc. 
Capital, $3,500,000. Incorporators: L. Y. Spear, Frank _ T. 
Cable, G. C. Daneson, W. H. Reeves and T. S. Scott, all of New 
London. 

New Haven Trolley Supply Co., New Haven, Conn.; car 
trimmings, wheels. Capital, $10,000. Incorporators: Arthur 
Cc. Stowe, Samuel P. Huntington, Howard C. Webb, all of New 
Haven. 

Binns Revolving Suction Roll Co., Norwich, Conn.; machin- 
ery. Capital, $150,000. Incorporators: Elmer C. Jewett, Arthur 
E. Binns, R. C. Plant, E. A. Wulf, all of Norwich. 

Equipment Improvement Co., Inc., Boro. Manhattan, N. Y.; 
signalling and safety devices. Capital, $100,000. Incorpor- 
ators: W. M. Simpson, C. T. Selover, E. B. Sibbald, New York. 

K. C. Pardee, Inc., Boro. Manhattan, N. Y.; motors and in- 
ternal combustion engines. Capital, $65,000. Incorporators: 
Karl T. Frederick, Chester R. Dewey, Leander F. Sniffin, 3411 
Fort Independence St., New York. 

The Pearsall Co., Inc., Boro. Manhattan, N. Y.; machinery 
and tools. Capital, $100,000. Incorporators: Gilbert H. Pear- 
sall, Harry H. Linton, Edward B. Hine, Vanderbilt Hotel, New 
York. 

Central Motor Supply Co., Inc., Rochester, N. Y. Capital, 
$20,000. Incorporators: Percy D. Baragoi, Robert F. Close, 
William Wood, 17 Hanna Place, Rochester. 

Zimbrick Lighting Co., Inc., Rochester, N. Y.; lighting fix- 
tures. Capital, $25,000. Incorporators: A. M. Zimbrick, M. 
Zimbrick, C. E. Bostwick, Rochester. 

Par-Kull Wheel Co., Camden, N. J.; automobiles. Capital, 
$100,000. Incorporators: E. S. Muzzey, F. 8S. Saurman, F. A. 
Kuntz, Camden. 

Girard Refrigeration System, Chicago, Ill.; machines for 
refrigeration and manufacturing ice. Capital, $250,000. In- 
corporators: Alfred O. Girard, George E. Gibson, Samuel F. 
Knox. 

Crouch-Lloyd Safety Elevator Co., Seattle, Wash.; eleva- 
tors. Capital, $100,000. Incorporators: . J. Crouch, C. H. 
Steffens and others. 

The Younger Machine Co., San Francisco, Calif.; machin 
Capital, $200,000. Incorporators: W. Burns, J. M. and V 
Younger. 

Stockton Sanitary Cheese Cutter Co., Stockton ,Calif.; 
potentes cheese cutter. Capital, $25,000. Incorporators, Ralph 
‘into, T. W. Hummel and C. H. Young. 


ery. 
A. 





TRADE CATALOGS 











The Allen Mfg. Co., Hartford, Conn. Catalog. Allen safety 
setscrews. Illustrated, 3%x6 in. 

E. G. Smith, 1384 N. 3d St., Columbia, Penn. Circular. Cal- 
ipers, pocket level. Illustrated. 

Andrew C. Campbell, Inc., Waterbury, Conn. Folder. Self- 
spreading cotter pins. Illustrated. 

J. E. Snyder & Son, Worcester, Mass. Catalog. Upright 
drills. Illustrated, 46 pages, 6x9 in. 
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Beaudry & Co., Inc., 141 Milk St., Boston, Mass. Circular. 
Peerless power hammers. Illustrated. 

The George P. Clark Co., Windsor Locks, Conn. Bulletin 
J. Factory trucks. Illustrated, 24 pages, 5x7 in. 

Lyon Metallic Mfg. Co., Aurora, Ill. Bulletin No. 401. 
Steel blueprint cabinets. Ulustrated, 12 pages, 7x10 in. 

Chapman En ——— ge | Co., Mount Vernon, Ohio. Catalog. 
Rotary gas producers. llustrated, 24 pages, 8% x11 in. 

Triumph Electric Co., Cincinnati, Ohio. Bulletin No. 1010. 
Adjustable speed motors. Illustrated, 16 pages, 7x10 in. 

Tate, Jones & Co., Pittsburgh, Penn. Bulletin. Black- 
smithing and Drop Forging. lLlustrated, 16 pages, 5x7 in. 

The ay ig Mfg. Co., Philadelphia, Penn., Booklet. 
Ball Bearings in Machine Tools. Illustrated, 28 pages, 6x9 in. 

Joseph Dixon Crucible Co., Jersey City, N. J. Catalog. 
Dixon’s graphite productions. Illustrated, 104 pages, 6x9 in. 

The Hawley Down-Draft Furnace Co., Easton, Penn. Cata- 
log. Metal melting furnaces. Illustrated, 40 pages, 9x12 fn. 

Potter & Johnston Machine Co., Pawtucket, R. I. Catalog 
Se, 20. Universal shaping machines. TIllustrated, 24 pages, 
ox9 in. 

The Watson-Stillman Co., 50 Church St., New York. Cata- 
te _ 90. Lever punches and shears. Illustrated, 40 pages, 
x n. 

The Superior Machine Tool Co., Kokomo, Ind. Bulletin No. 
160. Hi-Speed sensitive drilling machines. Illustrated, 
8%x1l1 in. 

Goodwin Hollow Set Screw Co., 27 West Main St., Water- 
bury, Conn. Catalog No. 10. Hollow safety set screws. II- 
lustrated. 

The West Haven Mfg. Co., New Haven, Conn. Catalog. 
Hack-saw blades, frames, machines, ete. Illustrated, 44 
pages, 6x9 in. 

Vulcan paeinccsing Sales Co., Fisher Building, Chicago, 
Ill. Bulletins. Q M cold metal sawing machines. Illus- 
trated, 8x11 in. 

New York Revolving Portable Elevator Co., Jersey City, 
N. J. Bulletin No. 21. Motor-driven revolvators. Illustrated, 
12 pages, 3%x6 in. 

W. L. Brubaker & Bros., 50 Church St., New York. Cat- 
alog No. 3. Taps, dies, reamers, screw plates, etc. Illustrated, 
152 pages, 4%x7 in. 

Chicago Pneumatic Tool Co., Chicago, Ill. Bulletin No. 124. 
Pneumatic riveting, chipping, calking and stone hammers. 
Illustrated, 24 pages, 6x9 in. 

Page-Storms Drop Forge Co., Chicopee, Mass. Catalog. 
Iron, steel, copper, bronze and aluminum drop forgings. lI- 
lustrated, 76 pages, 5%x8 in. 

Buffum Tool Co., Louisiana, Mo. Catalog No. 2. Chisels, 
punches, hammers, engineers’, machinists’, blacksmiths’ tools, 
etc. Illustrated, 288 pages, 7x10 in. 

National Twist Drill & Tool Co., Detroit, Mich. Catalog 
No. 8. Carbon and high-speed twist drills, reamers, milling 
cutters, ete. Illustrated, 176 pages, 5x7% in. 

Landis Machine Co., Inc., Waynesboro, Penn. Catalog No. 
21. Bolt, pipe and nipple threading, bolt pointing and nut- 
tapping machinery, etc. -Illustrated, 80 pages, 6x9 in. 

The Carter & Hakes Machine Co., Winsted, Conn. Catalog 
No. 2. Lincoln milling machines, hand and bench milling 
machines, collets, vises, etc. Lllustrated, 22 pages, 6x9 in. 


General Electric Co., Schenectady, N. Y. Bulletin No. 
A4081. Reversing motors for planers, slotters, ete.  Illus- 
trated, 12 pages, 8x10% in. Bulletin No. A4072. Edison Maz- 
dasign lamps. Illustrated, 22 pages, 8x10% in. 





BUSINESS ITEMS 











The J. R. Stone Tool & Supply Co., Detroit, Mich., has 
established a branch office in Cleveland, Ohio, at 618 Caxton 
Bldg. Lee White is to be in charge. 

The Toledo Machine & Tool Co. has placed contract and 
already broken ground for another addition of considerable 
extent to its present works. The new addition will be a 
continuation of the present machine shop, with the o_o 
crane-way running on through the entire length of the new 
addition, this addition being 100 ft. wide, 150 ft. long and 
three stories high, thereby adding about 45,000 ft. of floor 
space. In addition to this, a new power plant and pattern 
shop will be erected immediately thereafter. 

H. Bickford & Co., Lakeport, N. H., manufacturers of 
borin and ree mills, have sold their entire business, 
including good will, drawings, patterns and equipment to 
G. H. and G. A. Milette, Mr. Bickford having retired. G. H 
Milette has been connected with the company for over 25 
years, ccounrins the position of superintendent. The busi- 
ness will still be continued under the established name of 
H. Bickford & Co., but the new management will improve and 
enlarge the line, intending to increase the business. 





FORTHCOMING MEETINGS 








The National Supply and Machinery Dealers’ Association, 
Southern Supply and Machinery Dealers’ Association, Ameri- 
can Supply and mT Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 18913, Indianapolis, Ind. F. D. 
Mitchell, secretary, 309 Broadway, New York Cit. 

National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1918, New York City, Hotel Astor. eneral 
manager, James H. Herron, Cleveland, Ohio. 























March 6, 1913 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., Hotel Belvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 

American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J.. Hotel Traymore. Edwar 
qparbure. secretary, University of Pennsylvania, Philadelphia, 

enn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, pafnccting Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical 
meeting first Tuesday. Calvin W. Rice, 
Thirty-ninth St... New York City. 

Boston Branch National Metal Trades Association. Moathly 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. L 

New Baqiené Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
xen. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. 


Monthly 


Engineers. 
29 West 


secretary, 


Regular meet- 


ing first Wednesday oves'ng of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
renn. 


American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St., New York City. 
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through this department. 





POSITIONS OPEN 


Canada 

TOOL MAKERS—Experienced on tools and dies, small in- 
terchangeable machine parts; only first class experienced men 
wanted. P. 524, Am. Machinist. 

DRAFTSMAN with experience in machine-tool work; one 
having knowledge of punch and shear designing; state experi- 
ence and salary yoni permanent position to a suitable 
man. P. 508, Am. achinist. 


Connecticut 


GOOD MACHINE DESIGNER, who has had machine-shop 
experience. R. Wallace & Sens Mfg. Co.,, Wallingford, Conn. 

DRAFTSMAN, first-class man familiar with factory lay- 
outs, equipment and power transmission; steady position; 
mention salary wanted, age and experience. P. O. Box 846, 
Meriden, Conn. 

MECHANICAL SUPERINTENDENT—One of ten or fifteen 
years’ experience, technical graduate preterree. who is fa- 
miliar with small steel stampings, capable of developing fac- 
tory organization for results, and desires a permanent posi- 
tion with growing firm; state experience and salary desired. 
P. 529, Am. Machinist. 

Florida 


INSTRUCTOR, competent, in college shops; applicants 
must be college graduates and have had journeyman’s experi- 
ence in the machine and forge shops, or in the pattern shop 
and foundry; state age, experience in full detail, and salary 
for first year, to Prof. A. J. Wiechardt, Gainesville, Fila. 


[llinois 


A MAN FOR JIG AND TOOL MAINTENANCE in small ma- 
chine shop wanted; state experience and salary expected. 
P. 504, Am. Machinist. 

ENGINEER—An established engineering and contracting 
corporation with main offices in Pittsburgh, Penn., offers a 
solid good future to a bright young engineer; applicant must 
have experience in concrete and structural steel, and be cap- 
able of oe independently; salary and interest in busi- 
ness guaranteed; $1000 cash investment required and highest 
references; location branch office, Chicago. Address “Engi- 
neer,” P. 492, Am. Machinist. 

Maryland 

MANUFACTURING MECHANIC; must be thoroughly. ex- 
perience man to do fine experimental work and manufactur- 
ng; only steady, sober man with good references need apply; 
if application is made by letter, it positively must state age, 
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experience and wages expected, otherwise cannot receive at- 
tention. Address he lexander Milburn Co., 1420-26 W. 
Baltimore St., Baltimore, Md. 


Massachusetts 


DRAFTSMEN, first class, mechanical and electrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 

ASSISTANT SUPERINTENDENT for a foundry and ma- 
chine shop, employing about 500 men; state age, experience, 
references and salary expected. P. 549, Am. Machinist. 

MACHINISTS, four first class, who are acquainted with 
light, fine work; we have steady positions for competent men; 
state where last employed and wages expected. Answers 
will be considered confidential. P. 133, Am. Machinist. 

MECHANICAL DRAFTSMAN for master mechanic and 
millwright in large industrial piant with great variety of 
cquioment and buildings; must be able to work rapidly and 
without much assistance; state age, education, drafting ex- 
perience, and salary expected. P. 5654, Am. Machinist. 


Michigan 


OPERATORS—wWe are frequently needing good operators 
for turrets and gear cutters, principally Jones & Lamson and 
Gleason, and invite applications. rost Gear & Machine Co., 
Jackson, Mich. 

EXPERT FOREMAN—Large Western manufacturing com- 
pany is about to install a special department to be devoted 
entirely to the manufacturing of gear-milling cutters, special 
cutters, reamers, and large drills for their own use; they 
desire to receive applications for foremanship of this depart- 
ment from skilled mechanics, who have a thorough knowl- 
edge of the above work; the position will be steady; salary 
proper and plant and equipment good. Reply Lock Box 

o. 50, North End Station, Detroit, Mich. 


Missouri 


MECHANICAL DRAFTSMEN for designing; preferably one 
who has had experience on electric motors, controllers and 
small machine work; state fully, education, experience and 
salary expected. Apply to Chief Draftsman, Wagner Electric 
Mfg. Co., St. Louis, o. 


New England States 


TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 


New Jersey 

TOOL DESIGNER, first class, wanted in large electrical 
manufacturing concern, near New York City; applicants must 
give age, experience, techinical education and salary ex- 
pected. P. 540, Am. Machinist. 

New York 

MECHANICAL DRAFTSMEN;: § steady ositions; 
qualifications, salary and age. P. 547, Am. Machinist. 

CYLINDER PRESS DESIGNER; state age, experience, 
references, salary, when available. P. 539, Am. Machinist. 

DIE MAKERS, first class, on compound and sectional die 
work; permanent positions at good wage rates to capable 
men. aylor-Shantz Co., Rochester, N. 

TOOLMAKER, experienced on model, experimental work, 
epectal automatic machinery and metal patterns. The S. S. 
White Dental Mfg. Co., Prince Bay, Staten Island, N. Y. 

Ohio 

EXPERT VISE HAND, one, wanted. 


steady 


P. 534, Am. Machinist. 


LATHE AND BORING-MILL HANDS, first class; steady 
work. Address P. O. Box 759, Springfield, Ohio. 
FIRST-CLASS machinists, tool makers, die sinkers, lathe, 


planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Oklahoma 


MACHINE-SHOP FOREMAN, who is experienced in the 
manufacturing line, familiar with special tools and fixtures 
for turning out duplicate parts; we manufacture gas engines 
and oil-well suplies, etc.; a man who is familiar with the 
premium system preferred; good salary will be paid the right 


man. Address McEwen Co., Tulsa, Okla. 
Pennsylvania 
TOOL DESIGNERS, several, first class, wanted at once; 


state experience in detail in first letter, and salary expected. 
International Motor Co., Mack Works, Allentown, Penn. 

FOREMAN, to take charge of milling machine and gear- 
cutting department in shop building machine tools; answer, 
stating experience and age. P. 538, Am. Machinist. 

TOOL-ROOM FOREMAN, in shop employing about 300 
men; must be able to make repairs and also be familiar with 
jigs and fixtures; references required. P. 535, Am. Machinist. 

AUTOMATIC SCREW MACHINE OPERATORS, hand screw 
machine operators, and electrical instrument makers, Apply 
at the my oe ~:~ Westinghouse Electric & Mfg 
Co., East Pittsburgh, Penn. 

FOREMAN, to take charge of erecting floor in long 
established shop building high-grade machine tools of medium 
size; permanent position for right man; answer stating age 
and experience. . 587, Am. Machinist. 


DRAFTSMAN wanted with knowledge of factory account- 
ing and some experience on machine designing: nowledge 
of punch and die work preferred, but not essential. The Hero 


Mfg. Co., Kensington, Philadelphia, Penn. 

GISHOLT OPERATORS AND TOOL MAKERS, experienced 
on jigs and fixtures; also one operator for punch press, who 
is experienced in setting up punches and dies. The Autocar 
Co., Ardmore, Penn. (suburb of Philadelphia). 
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GENERAL FOREMAN, thoroughly familiar with medium 
and heavy work; must be a man with practical ideas, who 
can handie men and get maximum production on all classes 
of tools; no theorist waptes. but a man who can make good; 
references required. . 536, ‘Am. Machinist. 


rete en = maga Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Pniladelphia. 


Rhode Island 


TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work. To those qualified we can offer permanent po- 
sitions at good wage rates. We have a large modern and 
equipped with new machine tools and 


uptodate tool room, 
facilities; finest of sanitary working conditions; we maintain 
hotel and restaurant for our employees at a nominal cost. 


Apply Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory lo- 
cated short distance from “Providence and Boston. 


Wisconsin 


ALL-AROUND MACHINIST, first class, 
siderable experience building high-grade machine tools, also 
two vise hands for general work; state experience and wages 
expected. Giddings & Lewis Mfg. Co., Fond du Lac, Wis. 


POSITIONS WANTED 
Canada 


SUPERINTENDENT desires similar position, Canada pre- 
ferred; am Cornell graduate, and cun show successful record 
with present concern; age, 28. P. W. 510, Am. Machinist. 


who has had con- 


Connecticut 


15 years manu- 
entire man- 


rraduate, 


WORKS MANAGER; technical 
carried 


facturing experience; has successfully 


agerial responsibility; executive ability; thoroughly able to 
develo factory organization in most omer methods of 
control of production; familiar with high-grade interenanege- 


able and precision work in quantity; highest credentials. P 


506, Am. Machinist. 
Illinois 


SUPERINTENDENT—Factory manager 
with large successful firm; no job too big; 
P. W. 417, Am. Machinist. 

ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert on punch and die 
work and familiar with modern methods. P. W. 542, Am. Mach. 


CHIEF INSPECTOR; 12 years machine-shop experience; 
familiar with modern methods of handling ae” ee work. 
yiece prices, store-room systems, time keeping, etc.; age, 31. 
p>. W. 511, Am. Machinist. 

SUPERINTENDENT of implement concern of 800 to 2000 
men; knows production and factory operation; also experi- 
enced in pumps, tanks, engines, wind mills, manufacturing. 
P. W. 550, Am. Machinist. 

CHIEF TOOL DESIGNER desires executive position; ten 
shop and drawing-room experience designing tools, fix- 


wishes to connect 
can stop the leaks. 


years’ 

tures, dies, ete. for increasing production; theoretical and 

practical training; Pacific coast preferred. P. W. 480, Am. 
PURCHASING AGENT, now holding good position with 


wishes to return West: 


large corporation in New York City, 

young, married, ten years’ experience as buyer and system- 
atizer, solicits correspondence with growing concern, Chi- 
cago or vicinity preferred, but will go anywhere in West. 


Machinist. 
Massachusetts 

INVENTOR, 20 years’ experience, will design 
new mechanical or electrical apparatus, or improve present 
design for lump sum, royalty or salary; ability demonstrated. 
P. W. 543, Am. Machinist. 

MACHINE DESIGNER AND 
graduate engineer, long shop practice, 
developing new lines of tool machines, now in independent 
and responsible position, wishes to change: references; age, 
380; married; go anywhere. P. W. 533, Am. Machinist 
Michigan 


18 years’ experience, 
for increased 


P. W. 488, Am. 


ENGINEER 


first class, 
very successful in 


DRAFTSMAN, 


of designing and 


capable 
gear cutting, 


production, 


FOREMAN, 
improving equipment 


electrical and general machinery; salary $1500. P. W. 518, 
Am. Machinist. 
MECHANICAL ENGINEER, age 36, member A. S. M. E., 


on centrifugal and pumping machinery, 
desires to correspond with users or builders of such equip- 
ment. P. W. 489, Am. Machinist. 
_ TOOL-ROOM FOREMAN—An all-around mechanic, with 
inventive ability; can design and build dies, jigs, fixtures and 
special machinery; holding similar position at present, desires 
change. P. W. 548, Am. Machinist. 
TECHNICAL GRADUATE, 28, 


12 years’ experience 


excellent mechanic and 


draftsman, experienced in records and shop routine, can in- 
Stall efficient shop systems, practical and thorough, wants 
responsible position; $1500 per year. P. W. 552, Am. Machinist. 


o New Jersey 


SHOP SUPERINTENDENT, 15 years’ experience in manu- 
facturing of gas and gasoline engines; familiar with the most 
modern methods in manufacturing: best references; minimum 
salary, $3500; will go anywhere. P. W. 525, Am. Mach. 

\ WORKS MANAGER who, after years as superintendent, 
went back to the bench and traveled for experience; at pres- 
ent employed as superintendent with a well known concern, 
desires a change; 12 years with one corporation as superin- 
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tendent; tools, jigs, dies and general machine construction; 
large experience manufacturing. P. W. 5622, Am. Machinist. 
New York 
FOREMAN, first-class all-around machinist and tool maker, 
in charge now, desires change. P. W. 7, Am. Machinist. 
SUPERINTENDENT of machine £m ¥ of Fe experience; 
practical; good executive ability. . Machinist. 
SUPERINTENDENT, practical man Ps executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 


Am. Machinist. 

TECHNICAL GRADUATE, ten years’ practical experience, 
mostly at laying out work, wishes position at same line. P. W. 
546, Am. Machinist. 

DRAFTSMAN, experienced designer; special machinery and 
tools; inventive ability; wishes respensible position. P. W. 
528, Am. Machinist. 


TOOL DESIGNER, expert, good executive, modern prac- 
tical shop man, on interchangeable parts; wide awake and 
progressive: New York City or vicinity. P. W. 556, Am. Mach. 

DRAFTSMAN, mechanical, technical education, five years’ 
experience, desires change; railroad or automobile line pre- 
ferred; single; excellent references. P. W. 512, Am. Mach. 

DESIGNER—High speed wrapping machinery, special ma- 
chinery; fourteen years’ practical experience in pattern shop 
and drafting office; A-1 references; American. P. W. 495, Am 
Machinist. 

AUTOMOBILE ENGINEER, 14 years’ designing experience 
on automobiles, motor trucks and marine internal-combus- 
tion engines; member A. 8S. M. E.; best reference. P. W. 532, 
Am. Machinist. 

WHO SHALL REQUIRE the services of an expert me- 
chanic, salesman or demonstrator? Factory and road experi- 
«nce; shall prefer road position any line machines or tools; 
references. P. W. 545, Am. Machinist. 

FOREMAN, tool room, production or general foreman, 
with wide experience in press tools and manufacture; best of 
references as mechanical and executive ability; place no 
object; age 41. P. W. 555, Am. Machinist. 


DRAFTSMAN, expert designer, highly successful in devel- 


oping and originating special automatic mocseet a tools, 
ete., open for engagement; capable of taking charge; 0 years’ 
experience in drafting room and shop. 544, Am. Mach. 


FACTORY ACCOUNTANT; A-1l man, thoroughly experi- 
enced in production costs, auditing, office management, corres- 
pondent, desires .executive connection with Ppnutacteriag 
concern; results and efficiency guaranteed. Address 
514, Am. Machinist. 

TECHNICAL GRADUATE with experience in manufactur- 
ing high grade interchangeable product and especially steam 
turbines, desires position as superintendent, assistant or 
planning man with manufacturing company; cenay for a hard 
place; let me handle your difficult job of manufacturing or 
shop management. P. W. 517, Am. Machinist. 


Ohio 


FOREMAN OR SUPERINTENDENT, all around machinist, 
tool maker and draftsman, expert on pumping machinery and 
steam engineering, technical and business education. P. : 
481, Am. Machinist. 

GENERAL SUPERINTENDENT who is thoroughly prac- 
tical and experienced in the most efficient methods in the va- 
rious departments of metal working industries; an exceptional 
record in the promotion of production, prevention of labor 
troubles and the maintenance of open shop principles; fa- 
miliar with practically every inch of the road in general 
manufacturing from the shop door to the manager’s desk. 


P. W. 521, Am. Machinist. 
Pennsylvania 
DESIGNER, expert on tools, jigs and fixtures, open 
for position as chief of tool- +e | department, master 


experience on auto- 


mechanic, or superintendent; 14 years 
P. W. 541, Am. 


mobile, pneumatic-tool and air-brake work. 
Machinist. 
Rhode Island 

MECHANICAL ENGINEER; nine years drawing room and 
engineering work, aiso six years shop work; technical grad- 
uate; have held executive positions for the last ten years; 
experience covers all types steam and gas engines, also air 
compressors; first-class references. P. W. 551, Am. Machinist. 


Tennessee 


SUPERINTENDENT, A-1 production man and organizer; 
18 years’ shop and drafting e pretense: technical graduate; 
first year’s record in one shop, 52% production increase; gaso- 
line engines, machine tools, ete. p V. 441, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, etc. Taylor-Shantz Co., 
Rochester, N. Y. 

Patents secured. 
Washington, D. C. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. 

Machine tools and small tools—Alfred Herbert, Ltd., Coven- 
try, having an extensive organization and a large staff of 
salesmen especially engaged on machine tools and small 
tools in Great Britain, France, Germany, Italy, Switzerland, 
Belgium, India and Japan, are open to handle good agencies 
of all kinds and invite correspondence with manufacturers. 

For Sale—at a bargain—modern machinery manufacturing 
plant: fine condition; two railroad connections; suitable for 
manufacturing tools, pumps. compressors, engines, ete. Part 
of purchase price can be carried on mortgage or owner would 
consider retaining part interest in satisfactory business. John 
. Holton, Room 710 Commonwealth Building, Philadelphia, 

enn. 


Cc. L. Parker, patent attorney, 990 G St., 
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‘Tools and Methods in 


By F. 


> 


SY NOPSIS—A special miller with cutter heads and bor- 
ing attachment arranged for machining several bearing 
surfaces at one setting. Some jigs and fixtures used on 
eccentric rings, and a large, inserted-tooth milling cutter. 
ox 
oe 
The engravings illustrate a number of methods and 
special tools in the shops of the Washington Iron Works, 
Seattle, Wash. 
hoisting machinery, etc. 


This company builds logging engines, 
Much of its work is of a heavy 


nature, and in many cases special devices of one kind 
or another are utilized to great advantage. 

The main frame of a large hoisting engine on the 
platen of a Beaman & Smith miller, which has a num- 
The method 


ber of special features, is shown in Fig. 1. 





ENGINE BASE ON MILLER TABLE FOR 
FACING AND BorING 


Fie. 1. LARGE 


of securing the work will be seen by consulting the en- 
graving. It will be noticed that there are several vertical, 
horizontal, and oblique surfaces to be finished by milling. 

The vertical head on the crossrail carries a cutter of 
suitable proportions for milling the cap seats of the 
drum shaft bearings, and at the right end of the rail will 
be seen a special head, carrying a spindle at a suitable 
angle for facing the bearings and cap seats for the crank- 
shaft at the rear of the housings on the main frame. 

At the rear of the miller is a boring attachment con- 
sisting of a bar with suitable driving gear, which is em- 
ployed in boring the shaft bearings, so that these bear- 
ings and the surfaces which have to be milled witl. the 
heads referred to are all machined at one setting of the 
work on the platen. This machine will admit about 
8 ft. between housings, and it will be noticed that the 
work shown in place will just about clear the inner 
faces of the housings. 


H2 1 


Engine Work 


MACHINIST 


Logging 


BorRING AND Facina Drums 


9 


The operation in Fig. 2 is a typical one at this plant, 
and consists of boring the bearing holes at each end of 
a large drum. These drums are steel castings made in 
various The illustrated has flanges about 
60 in. in diameter and a body in. in diameter. The 
length of the drum is 54 in. The central part of the 
casting is cored out and cast with spiders between the 
flanges, while at each end a hole is bered 8 in. in diameter 
and 9 in. deep to receive the shaft. bushings, which are 


81Zes. one 


YR 


w ¢ 


of bronze. 
The work is done on a Niles vertical boring machine. 
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Fie. 2. Boring Larce Hoisting Drums 

The height of the work when chucked necessitates per- 
forming the boring operation with the crossrail elevated 
to its uppermost positon. 


Some .iGs aND FIXTURES 


Some special tools for certain operations on rings for 
eccentrics are illustrated in Fig. 3. In this logging en- 
gine, the eccentric forms part of the hub of the crank 
disk, a construction which is clearly shown in Fig. 4. A 
ring made in sections is placed in a groove around the 
eccentric body and the eccentric strap is grooved. in 
similar fashion, so that the sectional ring serves as a 
retaining guide for the eccentric members. The ring 
sections are drilled from the inside to form a blind hole 
as seen at A Fig. 3, and: these holes fit over retaining 
pins placed in the eccentric hub as at B Fig. 4. 

One of these rings, before cutting in sections and 
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drilling, is shown at C, Fig. 3. The fixture at D is used 
in cutting this machined ring into sections, and con- 
sists of a base adapted to be attached to a miller table 
and carrying an indexing body, to which the ring is at- 
tached and held in place by a series of buttons or clamp 
nuts at the top. 

An indexing pin enables the fixture to be swiveled 
through the desired angle of are for bringing the ring 
around to successive positions for the different saw cuts, 
and at each indexing movement the fixture is clamped by 
the lever and the work passed across the cutter. The 
ring sections are jig drilled to form the blind hole from 
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jig sidewise is determined by an annular shoulder formed 
inside of the jig and fitting the ring groove turned in the 
outside of the eccentric body. 


A Large Home-MaAve, INSERTED-TOOTH MILLING 
CUTTER 

A large, inserted-tooth milling cutter, made at this 
shop, is illustrated in Figs. 5 and 6. The cutter head is 
seen in Fig. 5 with the clamp ring in place and with a set 
of cutters ready for insertion in their seats under the 
ring. The sectional view, Fig. 6, shows the proportions 
of the cutter body, the angle of the inserted teeth and the 
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Fic. 3. 


SpeciAL Jigs ror Rinne Eccentrics 
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Fig. 4. Crank Disks witH Eccentric ForMED ON THE FAce 


the inside as at A and are then ready for dropping into 
place in the groove around the eccentric hub on the 
crank disk. 

The jig # is made in halves and is used in drilling the 
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Fig. 6. Large INserrep-Trootmn MILLING CUTTER 

pin holes in the*eccentric hub B, Fig. 4. This jig is 
hinged at one side so that it may be opened, slipped over 
A swivel 


means of 


the eccentric hub, and then closed in position. 
bolt and nut at the end constitute a 
clamping the two halves securely together after the jig 
has been put in place on the work. The position of the 


open 


Fie. 5. Large INSeERTED-TOOTH MILLING CUTTER 


method of securing the ring by means of nuts on studs, 
which are tapped into the body proper. 


LA 


oe 

in the man 
namely 0.17 per cent. and 
and 3% per cent. nickel, 
steel. In addition to these standard materials, 
tubes for purposes made from special materials, 
as chrome-vanadium steel, higher-carbon steel and the 
The qualities of all these materials vary with the heat 
after the cold-drawing operation which 


Three classes of material are used 
ufacture 
0.35 per 
openhearth 


special 


principal 
of seamless steel tubes; 
cent. openhearth steel 


are 
such 
like. 
treatment, especially 
hardens the tube. 
The 0.17 per cent. carbon steel tubes are suitable for boiler 
requiring grcat ductility; the 0.35 
steel tubes suitable for purposes in 
higher elastic limits and ultimate strengths are re- 
quired; and the 3% per cent. nickel-steel tubes are suitable 
for purposes requiring ductility combined with high elastic 
limits and ultimate strengths. 
Hot-finished tubes are not 
ment after leaving the hot mills. 
regular heat treatment, 


tubes and other 


cent carbon 


purposes 
per are 


which 


given any further heat treat- 
Cold-drawn tubes, however, 


are given which consists of either a 


soft anneal or hard (finish) anneal, while for special pur- 
poses the heat treatment is varied to give properties suited 
to the purpose for which the tubes are to be used.—‘“‘Book 


of Standards,’ National Tube Co. 











March 13, 1913 AMERICAN 


MACHINIST 42: 


Developing Engine Lathe in an Auto Shop—II 


By Frep H. CoLvIn 


SYNOPSIS—The use of multiple tool blocks with inde- 
pendent or gang tools. Careful consideration of grind- 
ing time as well as lathe time, total costs being the deter- 
mining factor in the selection of tools. 

33 

A job of brass work done on an engine lathe in an 
interesting manner is shown in Fig. 1. Here again the 
square tool post is brought into use, and it will also be 
noted that special supplementary chuck jaws have been 
made for holding the brass lining for the bearing. These 
are in halves, having been first milled at the joint and 
clamped into the position shown, so that the whole brass 
can be bored at the setting. 

This whole operation only requires the one tool, which 
is somewhat out of the ordinary and correspondingly 
interesting. It consists of the stiff bar A carrying the 
boring tool B in the front end, and the facing tool C, 
which is held in the arm D clamped on the bar. After 
the bearing has been bored, the inside end is faced by 
the beck corner of the boring tool B, this being moved 
toward the operator by the cross-slide. This position can 
be determined by a stop if necessary, which is not true 
in this case. 

Before the bar is removed from the hole a slight for- 
ward movement of the carriage brings the facing tool C 
into position to face off the outer end, so that the whole 
operation can be done with the least effort and in remark- 
ably quick time. Here, as in the other case, the diameter 
of the bore is controlled by the use of a dial on the 
cross-slide screw instead of a positive stop. This obser- 
vation stop method, as Bullard cails it, seems to be find- 
ing favor in many classes of work. 


MULTIPLE TOOLS IN THE ENGINE LATHE 


Another interesting job is shown in Fig. 2, which shows 
the ingenious way in which the lathe has been fitted up 
at a very small expense. It will be noted that there is 


gOS 


J yr 


Fie. 2. Ustna Four Foreep Toots In THE LATHE 


an auxiliary tool-holding T-slot which goes into the slot 
in the tool block, the auxiliary block being made to allow 
more tools to be placed side by side than is usually neces- 
sary in work of this kind. There are three tools held 
under the plain strap, and a fourth tool is shown in an 
ordinary tool post at the extreme right. 

Here again it will be noted that these are simply forged 
lathe tools clamped into proper position each time the 
lathe is set up, instead of being permanently located in 





; 











Fig, 1. Bortnac And Facine Rop Brassrs 

tool blocks, as is sometimes done in the effort to reduce 
lathe cost. These tools are so arranged that the pair 
shown face down each side of the thin flange at the same 
time, and the arrangement of the other tools allows the 
different diameters to be turned with very few shifts of 
the carriage and in a short time. Another somewhat 
similar job is shown in Fig. 3, although in this case both 
the tool blocks are differently arranged and there is a set 


of tools both in front and behind the work. 





Fic. 3. Ustna Nine Toots tn Two Toon Biocks 
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Some idea of the drilling results obtained in this shop 
may be had from Figs. 4 and 5. These show a wheel 
hub plate, being held in a three-jawed chuck on the 
drilling-machine table, also the drill guided by a very 
substantial and easily operated fixture. In Fig. 5 the 
guide bushing has been swung out of the way so as to 
show the kind of chips that are cut regularly in this de- 


partment. It will be noted that these are extremely 


ti ee 








FIG © 
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ing is done as a separate operation at approximately the 
same rate. 

When it comes to assembling, a number of operations 
are brought in, the assembling, riveting the head to the 
stem and the brazing occupying about 34% min. The 
valves are then sandblasted; the scales are ground off 
the casting; the head end is faced and centered in the 
turret in 3 min.; the back of the head is faced in the lathe 
in less than 2 min., and two holes are drilled and the 
end of the stem broached in 24% min. The lathe next 
turns the stem, allowing '/,, in. for grinding. This takes 
2144 min. The stem is then ground in less than 5 min., 
and the piece comes back to the lathe to have the back of 
the head faced and to form the front of the head. This 
takes 34% min. After this it is only necessary to slot the 
head, cut off the stem and finish-grind the stem and head 























. —— a = GH 
a 
. _ - “-<- - ™ - - ““-<«- - > 

nna 1 Am. Macneil $? 

















FIG. 7 


Two Pieces or Work Requiring A Diversity OF OPERATIONS 





Hus FLANGES 


Fie. 4. Fixture For DRILLING 
heavy, and also that both edges of the drill are cutting 
uniformly, producing similar chips in each flute of the 
drill. 
A Cast-1RON VALVE ON A STEEL STEM 

A good example of a variety of operations, combining 
lathe and turret work with the work of the grinder, is 
shown in This is the valve of an automobile 
engine. The head “is drilled, counterbored, tapped and 
countersunk on the turret in 24% min., the next operation 
being sandblasting, after which it goes to the lathe, is 
turned complete, including both the threaded and the 
plain end, at the rate of nearly 70 per hour. The thread- 


Fig. 6. 


complete. The total time for the completed job is about 


35 minutes. 


A RatuHer AwWKwWarp Jos 


A piece which requires a number of operations and 
which is a good example of modern work in this line is 
shown in Fig. 7, this being one of the rods for shifting 
gears in automobile transmission. The total length is a 
little over 16 in., the round end being a trifle under %4 
in. in diameter, with the corners of the square end some- 
what larger. 

This piece is first cut to length and centered, going next 
to the grinding department, where it is straightened and 
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the centers tested. Then the round end is turned to 
within */,, in. for grinding, and the corner rounded, the 
total turning time being about 4144 min. An allowance 
is made for straightening again, should this be necessary ; 
the sides are then straddle-milled with two cuts, the 


oe 
ve 
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roughing and finishing for all the milled surfaces, which 
include the squared end. The total milling time is 24 
min. The final grinding is handled in 6 min., making a 
total time for finishing this piece all over of less than 35 
minutes. 
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Miscellaneous Manufacturing Gages” 


By L. L. Haast 


SY NOPSIS—Ezamples of a large variety of gages used 
by machine operators and inspectors for gaging work in 
course of manufacture and when completed. 

9 

Very useful and inexpensive gages known as target 
gages are shown in Figs. 1, 2, 3, 4, 5. These gages are 
used mostly in the milling and inspection departments. 
In the milling department they are very useful in lining 
up the work from a given number of bosses or from the 
profile, etc., of the part to be machined before the milling 
operation. Figs. 1, 2, 3 show the stationary type, Fig. 4 
the adjustable type, and Fig. 5 an inspector’s target gage, 
used for checking up rough castings or forgings. 

The gage shown would be found suitable for checking 
up connecting-rod forgings such as are used in the auto- 
mobile industry. The target part of these gages should 
be made of +y- to \%-in. sheet steel. They then can be 
riveted, screwed or soldered to the connecting member. 
It is unnecessary to harden any part of these gages except 
in such cases where they require a support or base. 

CHECKING GAGES 

Checking gages are generally called for when it is nec- 
essary to check up parts after they have been finished. 
Fig. 6 shows a solid type, and Fig. 7 a hinged gage. Fig. 
8 illustrates a type of checking gage used for gaging the 
profile of the work, Fig. 9, with its relation to the hole as 
well as keyway. Figs. 10 and 12 are similar; they are 
very useful and great time savers, particularly when it 
is necessary to check up such work as is shown in Figs. 
11 and 13. 

In both cases it is necessary to gage the bolt holes with 
their relation to the center hole; the gages are, there- 
fore, a combination of plug gages. The pins A are the 
same diameter as the studs over which the work is to go 
in the assembling operation, and these gages will readily 
inform the inspector or foreman of the relative accuracy 
of the work. 

Three more similar types of gages, known as slot and 
ring checking gages, are shown in Figs. 14, 15 and 16. 
Fig. 14 illustrates a method of making a gage for test- 
ing grooves or making slots. The dimension A repre- 
sents the width and B the depth of the slot to be gaged. 
Fig. 15 is the female gage which is to test the width of a 
ring, tongue, etc. The groove A represents the width. 
Fig. 16 is the same style gage shown in Fig. 15, except 
that it is made as a limit gage; one groove acts as the 
“go” and the other, “no go.” 


HEIGHT 


Two forms of height gages are shown in Figs. 17 and 
18. Ordinarily, gages of this description are made ad- 


GAGES 
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i1Chief tool designer, Peerless Motor Car Co. 


justable and graduated; nevertheless there are times 
when this is unnecessary, and the gages shown illustrate 
an inexpensive method of designing or making them. 


Rapius GaGes 


One of the most useful articles in the gage line is a 
male and female radius checking gage, such as shown 
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in Figs. 19 and 20. Fig. 19 represents the female and 
Fig. 20 the male gage. By making or designing them as 
shown in the illustrations, each corner representing a 
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& FIG. 14 
The Work 














FIG. 16 


The Work 
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different radius, « small number of them will cover all 
the requirements of the shop. In some instances, the 
ring gage is made to take care of the radius as well as 
the diameter of the work, and in such cases they can be 
made as shown in Fig. 21. 


FILLISTER AND FLAT-HEAD GAGES 


The proportions for gages used in gaging the drill and 
counterbore of fillister-head screws is shown in Table 1, 
D representing the body of the fillister-head screw, A 
the diameter of the head or size of counterbore to be 
used, and C the length of the head or depth of the 
counterbore. 

Table 2 represents suitable proportions for gages used 
in gaging the size drill and countersink for flat head 
machine screws. ‘The diameter of the screw is_repre- 
sented by D; A is the diameter and C the length of the 
head. 

PROFILE GAGES 


To assist the maker or designer in producing a set of 
satisfactory profile gages for a certain component part, 
an example is given in Fig. 22. To manufacture this it 
will be necessary to perform two operations; therefore 
it is advisable to construct the profile gage in such a man- 
ner as to prevent error as well as to attain the highest 
efficiency in handling. 

In this case the work is done on a screw machine and 
made from bar stock. The gage for this, the first oper- 
ation, is shown in Fig. 23. It is made to check up the 
first three shoulders, also the length overall, and may 
he called a screw-machine gage. 

The gage, Fig. 24, for the second operation, which 
may be done on a lathe or hand-screw machine, gages 
the opposite end, stopping from the last shoulder pre- 
viously gaged, and, therefore, gaging the two remaining 
ones. These two gages do nicely for the machine opera- 
tions, but it is necessary to furnish still another for the 
inspection department, like the one shown in Fig. 25. 
This gage it will be noticed, checks up the entire length 
as well as all the other dimensions. 

Fig. 26 illustrates a method of making a profile gage 
for checking up the lengths for three or more shoulders. 
Here it is impossible to hook over each shoulder as in 
the previous example, because the shoulders vary only 
several thousandths of an inch and the gage is marked 
with an arrow which represents their respective lengths. 
A simple but good example of a profile gage is shown in 
Fig. 28. This style of gage is used for gaging such work 
as is shown in Fig. 27, and its utility will be readily recog- 
nized. 

Fig. 29 is a fillister-head screw gage. Gages made up 
in this style will be found very useful, particularly when 
there are a great many sizes of a similar part to be 
gaged, as one takes the place of several which would 
otherwise be necessary. Its use is, however, restricted to 
the inspection department. 

It may be advisable to make up for the manufacturing 
department a distinct gage for each size and thus do 
away with the necessity of having one operator borrowing 
from the other and the two operators, perhaps, want- 
ing the same gage at the same time, thereby decreasing 
instead of increasing production. Referring again to the 


illustration, the length A represents the diameter and B 
the length of the head of the screw. 


MACHINIST 127 


RECEIVING GAGES 

Receiving gages are well known to those manufactur- 
ing small interchangeable parts such as firearms, type- 
writing, adding machines, etc. Their use, like checking 
gages, is frequently confined to the inspection depart- 
ment. Figs. 30 and 31 are similar and good examples. 
They are both made up in three pieces. The lower half 
acts as the base, while the upper portions are made to the 
form of the part to be gaged, after which they are screw- 
ed and doweled, pinned in place, then disassembled, 
hardened and reassembled to the lower half. 

Fig. 31 is an improvement over the type shown in Fig. 
30; half of the upper portion projects above the other 
an amount equal to the thickness of the work to be gaged. 
This allows the gaging of the first operation independ- 
ent of the second. 


FLusH Pin Gages 

The old saying that the sense of touch is keener than 
the eye possibly was instrumental in the designing of a 
gage to meet the requirements. With the flush pin gage 
the touch is relied upon more than the eye, and these 
gages are generally used for gaging such shapes as are 
difficult to gage with any other form of gage. Figs. 32 
and 33 represent the standard method of constructing 
them, and the illustrations speak for themselves. 

A form of gage not very often seen in use is illustrated 
in Fig. 34. It is a style of limit gage used for check- 
ing up the centers of one shaft with another. That part 
of the gage which is bushed is slipped over the end of 
one shaft and the graduated end brought in contact with 
the outer surface of the other shaft, as illustrated. 

This end of the gage is hardened and the contact points 
are lapped to the length required and as the graduations 
read. The center represents the exact distance and the 
other points the plus or minus allowance in thousandths 
This gage has many advantages over the in- 
It is more reliable, less costly and 


of an inch. 
dicator type of gage. 
quick to read. 


INDICATOR GAGES 


Where a very high degree of accuracy is required very 
are necessary, and in such instances the 

indicator gage will be found in Several types of 
these gages, illustrating the designing and making of 
them, are shown in Figs, 35, 36, 37, 38, 39, 40 and 41. 


delicate gages 


use. 


Fig. 35 is known as an indicator gage; it is used also to 
test Fig. 36 illustrates the use 


of this style of gage for gaging the centers of one shaft 


inside or surface work. 


with another. 
A gage for measuring the thickness of walls of tubing, 
etc., is shown in Fig. 37, and a compound-lever indicating 


gage for gaging the diameter of bored holes is shown in 


Fig. 38. Another form of this style of gage is shown in 
Fig. 39. Its use is here shown in gaging one shaft at 


right angles with another. A profile indicator gage with 
double indicating points is shown in Fig. 40. 

Fig. 41 represents one method of using the dial indica- 
tor in gages of the indicating type. The illustration 
speaks for itself, and as there are so many applications 
to which this form of gage can be applied it is unneces- 
sary to savy anything further regarding its advantages. 
When designing indicating gages, it is always advisable 
to -make up a masterplate, this to be used for checking 
their accuracy from time to time. 
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Points To Br CONSIDERED BEFORE DESIGNING GAGES 


What style of gage is wanted? Snap, plug, ring, in- 
dicator, thread, depth, target, profile, reference, checking, 
height, pin, ete? Are there any standard gages that can 
be bought instead of making them? Is the gage to be 
used in the machine shop or inspection department? Is 
the gage to be used for more than one operation? Will 
a soft or temporary gage suffice? Have you specified 
the proper material? Is the gage to be hardened? If so, 
have you made reference to this on the drawing? 


PROFILE GAGES 


If the gage is a profile gage, can all shoulders and 
lengths of parts be gaged, or would it be advisable +o 
make more than one? Let us say, for example, that yo. 
have a shouldered shaft, which is made partly on the 
screw machine and then finished on the engine lathe. 
Have you made the gages so that they can be used? Is 
Have you provided a hole in 
Is the 


the gage strong enough? 
the gage so that it may be hung up if necessary ? 
gage too heavy? 


Rina GaGrEs 


Have you made the gage wide enough? Is the wall 
of the gage sufficiently heavy to insure the gage remain- 
ing true after it has been made? Would a temporary 
gage made of cast iron do? Have you provided a 
shoulder around the mouth of the hole for grinding? 
Have you knurled the gage on the outside? Are the 
Is a limit ring gage wanted? Ifa 
Could not a 


corners chamfered ? 
limit ring gage, are your limits correct? 
snap gage be used instead of a ring gage? 
[s it necessary that the ring gage take in the radius of 
. S& B™"S 
the part to be gaged? If so, cut away the gage so that 
the one using it can readily see if the radius is cor- 
rect. 
PLuG GAGES 


If a standard plug gage, is it long enough to go all the 
way through the hole to be gaged? Is the gage too 
heavy? Can you lighten it? Would it be cheaper to 
make it of flat plate stock instead of solid round stock? 
Can you cheapen the gage by making the handle sepa- 
rate? Would a pin gage do instead of a plug gage? Are 
the limits such as to require the limit plug gage? Can 
a limit gage be used to advantage? If a limit plug gage, 
are your limits correct? Would a temporary soft gage 
do? Is it necessary for the gage to take in the radius or 
chamfer at the mouth of the hole? If a large gage, 
would a four-point plug gage do? Can the plug gage 


be made to act also as a depth gage? 
SNAP GAGES 


In making the snap gage, can you use any standard 
forgings such as are made by forge companies for this 
purpose? Is the gage to be a limit or standard snap 
If a linvit snap gage, would it not be cheaper or 
instead of going to the 


gage? 
quicker to use the micrometer 
expense of making a gage? If you have to make a forg- 
ing have you made it strong enough? Would not a 
gage made of cast iron with inserted hardened points 
do? Could you not save making up a number of gages 
by making a gage with interchangeable jaws? (Can the 
gage be made of standard round-bar or flat-plate stock ? 
Is the gage too heavy, could the body be made of alumi- 


MACHINIST 





Vol. 38, Ne. 11 


num? If the gage is made of round-bar stock, and to be 
used on the lathe, have you offset the center to clear the 
arbor or mandrel? If a limit snap gage, are the limits 
correct ? 


INDICATOR GAGES 


Is the gage so constructed that the graduations are 
spaced far enough apart so that they can be plainly 
read? What provision have you made to prevent injury 


to the indicating needle? Is the gage too heavy? Is the 
gage too light? Is the gage strong enough? Are all 
working parts properly marked and hardened? In case 


of wear can the gage be adjusted ? 
ry ’ 
rHREAD GAGES 


Have you provided dirt grooves? Is the gage too 
heavy or awkward to handle? Is the gage long enough? 
If a large gage, can it be lightened? What means have 
you provided for adjusting the gage? In case a female 
thread gage is wanted, could not the thread micrometer 
If a male thread gage, is the handle 
knurled and.long enough? If a female thread gage, have 
you knurled the outside? Is it necessary to make up a 
limit thread gage? If so, are your limits correct? 


be used instead ? 


An Interesting Welding Job 


By L. H. BurkHart 

The halftone shows an axle and wheels with a spur 
gear at the cenfer, used on a locomotive crane. The old 
gear was worn out. To replace it with a new gear it 
was necessary to remove one of the driving wheels. These 
wheels were pressed on and the removal of them would 
have been a difficult job. The expedient of cutting the 
vear in halves and welding them together after they had 
been placed around the axle was employed. The edge 
of the hub was also welded to the axle as is plainly shown. 
The gear was cast steel 20 in. pitch diameter, 5 in. face 
and bored to 74% in. in diameter. 





A Wetpine Jos 


The time and expense of making the repairs in this 
manner were much less than they would have been had 
the wheel been pressed off, and on again. Moreover, the 
chance of the driving wheels being loose after pressing 
on the second time was eliminated. The welding of the 
gear around the axle has the effect of shrinking it on, as 
when the welds cool they produce a shrinking stress in 
the gear. 
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Producing High Speed Drilling Machines 


By 


SYNOPSIS—A few of the methods used by well known 
manufacturers for machining some of the principal parts 
of their product. Planing tables; planing and milling 
column tops; a rotary drilling fixture; boring and plan- 
ing spindle brackets, and splining spindles. An unusual 
type of “floating” miller. 


os 
ve 


For the manufacture of its improved high-speed drill- 
ing machines on a commercial basis, the Henry & Wright 
Mfg. Co., Hartford, Conn., has made many jigs and fix- 
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tures especially for the machining of the various parts, 
a number of which this article. To 
make the operation described perfectly clear, a Class B 
drilling machine is shown in Fig. 1, and the principa] op- 
erations on the lettered parts will be described in con- 
secutive order. 


are described in 


The first operation on a table is to place it on a planer 
and level it up approximately, on small jacks like those 
shown at A and B, Fig. 2, between the special angle 
plates C and D. The angle plate C, which takes the tool 
thrust, is butted against stops set into the planer table, 
and is clamped down with strap clamps as shown. The 
end of the table being planed, butts against the stops 2 
and F, on top of this angle plate, and horseshoe clamps 
hold it firmly in place at both ends. The top of the work 
table is surfaced off in this operation, and then the 
dovetail slides are planed out, as shown in Fig. 3. 

In setting the work for this operation, the finished 
surface of the table is laid against the finished surface 
of the angle plate, the lower rim of the table resting on 
the planer table, and then it is clamped firmly in place 
with heavy C-clamps, as shown at A and B. The dove- 
tail is then planed out in the usual way. 


MACHINING THE COLUMNS 


The upper part of the column is first laid on a planer 
table, and blocked up against an angle plate, to which it 
Table 
clamps and stops placed wherever necessary keep the 
work firmly in place. The surface for the spindle brackets 
is machined off and the channel for the T-bolts is roughed 
out in this operation. 

Next the column top is placed in the box jig shown in 
Fig. 5, and the surface just planed, is clamped against 
the finished side of the jig nearest the miller column. 
Then the T-slot is milled out and the work is ready to 
go to another miller to have the dovetails milled on 
the back for the pulley bracket. 

The method of holding the work while milling the 
dovetail, is shown in Fig. 6. The column top is located 
on the miller table by means of a key which fits both the 


is clamped by C-clamps, as shown in Fig. 4. 








Fie. 3. PLANING THE DoveETAIL IN THE TABLE 
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T'-slot in the table and that in the work, which lines it 
up paralle’ with the table travel. Steady clamps like A, 
and clamps at each end of the casting, hold it securely. 
I'o set the table, so that the mill B will cut the dovetail 
and surface C next to the operator, the table is run back 
on the cross-slide till the special stop D butts against 
the backstop Z. The table feed is then thrown in and 
the cut taken. Spacing for the milling of the side / 

obtained by bringing the cross-slide forward against 
the stop G. 

Previous to taking a cut, the casting is gaged to see 
if there is metal enough to clean up properly, which is 
done by using the gage shown at A, Fig. 7. With the 
base of the gage butted against the planed edge of the 
front bracket slide, the upper part of the gage indicates 
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whether there is sufficient metal to make the cut. The 
gage B is for the milled dovetail. 


MILLING THE BoTrToMs 


The bottoms of these column parts are milled while 
they are held as shown in Fig. 8. A specia! bedplate A 
is bolted to the miller table by T-bolts like B. Keys in 
the bottom, that fit into the slot C, serve to set the plate 
at right angles to the miller table. A key is set into 
this plate lengthwise, over which the T-slot in the col- 
umn face, fits, lining it up parallel to the plate and at 
right angles to the table travel, making it easy to set 
Clamps on each side like D and 
A small 


the casting correctly. 
steady clamps like # keep the work steady. 
jack at / braces the overhang from underneath. 
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Fic. 10. Borina Our Apsust- 
ABLE SPINDLE BRACKET 





Fie. 11. ANoTHER VIEW OF THE 
BRACKET FIXTURE 
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Bolt-holes are drilled in the bottom flange of the col- 
umn top, as shown in Fig. 9. As in the previous ex- 
amples, the casting is located by means of a key fitting 
the T-slot. A saddle clamp A holds the casting in the 
fixture, and bushings in the plate B guide the drill C. 
The fixture is set onto a base D and is pivoted at £, 
so that the four holes are easily drilled one after the 
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other, by turning the fixture so as to bring the suc- 


cessive bushings under the drill. 


ADJUSTABLE SPINDLE-BRACKET WorK 


The first operation on adjustable spindle-brackets is 
to drill, bore and ream out the spindle-bushing hole. This 
is done while the casting is held as shown in Fig. 10. 
One of the reamed castings is shown at A. The head 
of the casting to be machined is set in between the jaws 
B and C, which are operated simultaneously by means 
of a right- and left-hand screw. The various bushings 
used for the different tools have small handles like D 
on them, fitting under hooks like #2, which hold them 
securely in place. 

The clamps used to hold the other end of the casting 
are more clearly shown in Fig. 11. The two screws 7 
and G@ steady the end and top of the casting, and the 
screw H clamps the side. This last screw is carried on 
a hinged piece that is pivoted at 7, and can be swung 
up out of the way when removing or inserting th 
work. 

The finishing of the bracket surface and keyway tha 
fit next to the slide on the face of the column, is don 
on a planer fitted with a string fixture, as shown in Fig 
12. . This fixture is made to hold eight brackets at a 
time. The brackets are located by means of the reamed 
spindle holes, which are slipped over pins like A. These 
pins are held in the upper ends of the castings B, which 

C’ of the 
fixture, and they extend an equal amount on each side, 


are keyed, doweled and bolted to the bedplate 


so that one pin holds two pieces of work. 

It will be noted that the body D of the fixture is keyed 
and bolted to the bedplate, like the castings B, and is 
not solid with it. The thrust of the work is taken 
against pins like /, set into the body. Pins are also se 
into the upper part of the face of the body, a short dis 
tance below the edge, against which the brackets rest 
when locked in place by the clamps /. 

These clamps are bent so that one end will rest against 
the large boss of the bracket and the other end on the 
web. The clamp screws are fitted with sliding lever 
handles, as shown, which saves considerable time in 
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screwing them in or out. One of the planed brackets is 
shown at G. 


Borinc Upper SPINDLE AND PULLEY BRACKETS 


The bearing holes in the brackets used to support the 
two-step cone pulley and upper end of the spindle, are 
bored and counterbored in the fixture shown in Fig. 13. 
The flange by which the bracket is bolted to the column 
of the machine, is held against the plate A of the fixture 
by hook-headed clamping bolts. A jaw B, operated by a 
screw and handle C, clamps the end of the loop against 
another jaw at the back. 

Spring-backed pins in the parts ), support the inside 
of the loop in either direction. It will be seen that the 
holding fixture is mounted on trunnions at £ and F, 
so that it may be turned over in order to finish both 
counterbored-bearing holes at one setting. The movable 


part is held in place by the arm H and the hinged 
clamp I. 








Fie. 15. Mintina Dovetait In IpLeR BRACKET 


The bushing J is made long enough to guide the tool, 
a universal joint being provided at K, to equalize any 
possible disalignment. When one hole has been bored 
and counterbored, the clamp / is loosened, the holding 
fixture turned over, as shown in Fig. 14, and the other 
hole finished, a clamp similar to the one in front being 
provided at the back. 


Miuuina IpLeR BRACKETS 


Brackets that hold the two idler pulleys at the back 
of the top of the column are surfaced and dovetailed on 
the part that fits the column, while held in the fixture 
shown in Fig. 15. The channeled part of the casting fits 
over the plate A of the fixture. A stop on the inner side 
locates the casting and two small clamps on top hold 
it down onto the plate A. 

A jack at B supports it from underneath and the 
heavy strap C clamps it securely in place. The cutting 
is done with double mills that face and cut the dove- 
tail at the same time. The gage D is made to set on 
the bed of the fixture at the end of the casting where 
the cut begins, to see if there is enough metal to clean 
up properly, and the gage F is used to test the finished 
cut. 


SPLINING SPINDLES 
Two half-round splines are cut diametrically opposite 
each other in the spindles. This is done in the fixture, 
Fig. 16. Previous to inserting in the fixture, a collar 
like A is slipped onto each spindle up as far as the collar 
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on the spindle will allow, where it is locked. The spindle 
is then inserted from the end shown at the left in the 
engraving, and a lever B is pressed down into one of the 
slots in the slip-on collar. 

Four spindles are placed in the fixture in this way, 
and are locked in by tightening the clamps in the middle 
and at the right-hand end; then four splines are cut at 
once with the gang of mills shown on the arbor at C. 
Next the clamps are loosened, and the spindles are in- 
dexed for the other splines, by lifting the levers and turn- 
ing the spindles till the levers will enter the opposite 
slots in the spacing collars. 

The spindles used in these high-speed drilling ma- 
chines are ground all over to gage, and then the taper 
shank hole, in the end, which has been previously roughed 
out, is finished by grinding while running the spindle in 
a steadyrest. The finished spindles are placed on spe- 
cially constructed trucks, as shown in Fig. 17, until they 
are used. This method saves extra handling, prevents 














Fic. 16. SprnpDLE SPLINE-MILLING FIXTURE 


bruising, and makes it possible to move them to the as- 
sembly floor easily. 


A “FLOATING” MILLER 


In order to obviate unnecessary scraping, and to sur- 
face off the top of the base of the drilling-machine col- 
umn, so that the upper part and spindle will set square 
with the table, a special miller has been constructed. 
This machine is shown in Fig. 18, and, as will be noted, 
it is suspended from a single support A overhead, by 
means of a yoke arrangement B and the connecting-rode 
(. The operation will be more clearly understood by 
reference to Fig. 19. 

The body or bed A, shown in this figure, was carefully 
planed and then scraped, so that the top and bottom sur- 
faces are perfectly parallel and all parts are balanced, 
so that the machine is as well hung as is possible where 
it is necessary to have some of the parts move. The 
overhang of the tool head and mill, is balanced by the 
iron ball B on the end of the bar C. 

The intention of this machine, as stated, is to surface 
the top of the base of the column, designated by @ in 
Fig. 1, perfectly square with the top of the work table, 
and it is used after the column base and table have bee 
fitted together with the surface of the table as near right 
angles to the column ways as scraping can make it. 

The column base and fitted table are pushed to the ma- 
chine so that the table is underneath the bed A and the 
top of the column base under the milling cutter D. With 
the table set at the proper height, the bed of the ma- 
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chine is “floated” on the table and clamped in place by 
means of clamps like #. This is done, and the machine 
is adjusted, so that while it is firmly clamped to the 
table there is practically no weight on it, and conse- 
quently no tendency to spring it out of square. The top 
may then be surfaced off true with the surface of the 
table. 

The cutter spindle is driven by means of a worm F 
and worm gear G, from the pulley H, the belt to which 
is kept taut by means of a special pulley arrangement 
above. The entire cutter head has a limited vertical ad- 
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Fic. 19. View or THE WorRKING PARTS OF THE 
MACHINI 


justment controlled by the handwheel /. Traverse of the 
cutter head parallel with the bed of the machine is ob- 
tained by means of a lead screw operated either by the 
crank J or by power from the pulley K driven by a belt 
from overhead. 

The gear chain from the pulley to the lead screw is 
plainly indicated without explanation. The two “legs” 
at L and M are adjustable lengthwise, and are used to 
steady the machine and prevent any twisting strain being 
placed on the table as the cutter head feeds along the 
bed. This machine, owing to the length of its bed, is 
not only adapted to milling tops of single columns, but is 
also used to surface off the top on wide columns intended 
for multiple assemblies. 


o4 

With the practical necessity for eliminating the smoke 
nuisance some tests recently conducted by the Royal Experi- 
ment Station for Testing Materials at Berlin are interest- 
ing. A sample of commercial motor lubricating oil was sepa- 
rated into two portions, one portion being treated with 
acetone, which dissolved the heavier constituents without 
impairing the lubricating value of the oil, and the other 
was tested in its normal condition The results of the tests 
demonstrated that the “treated” oil was an efficacious lubri- 
cant and that it burned without producing either smoke or 
irritating odors. The normal oil, on the other hand, burned, 
emitted considerable volumes of smoke and an odor described 
as “highly irritating to the nose and eyes.” The tests sug- 
gest that methods in vogue to abate the smoke nuisance 
are, perhaps, directed wrongly, and that chemical rather than 
mechanical means might better be employed.—‘Scientific 
American.” 
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Indirect Losses Caused by Accidents 


By E. A. SUVERKROP 


SYNOPSIS—Economic waste resulting from seemingly 
unimportant accidents to operators. These apparently 
trifling occurrences frequently demoralize shop routine to 
an extent seldom appreciated where no system of deter- 
mining lost efficiency is in operation, The system in a 
plant where the importance of recording these interrupt- 
ing factors is recognized. 
“ 


ve 


The enormous economic waste occasioned by industrial 
accidents is well known. The direct loss is thoroughly 
appreciated. But the more important indirect losses have 
apparently been overlooked. 

The pounding of a finger, or the accidental entrance of 
a splinter, occurrences insignificant in themselves, may re- 
sult in the partial or total impairment of the worker’s 
efficiency for two or three days. This loss may not only 
deprive the worker of his pay during the period of his 
disability, but may affect the entire plant by retarding 
other work, and possibly delaying, not for two or three 
days, but for weeks or months, the completion of orders 
which at first glance seem entirely independent of this 
operator’s influence, so unimportant is his participation in 
their manufacture. 

The money invested in unfinished product is a direct 
burden on the cost of manufacture. Expensive delays 
are caused by the demoralization of shop routine. Chang- 
ing from one operation to another before a lot is com- 
pleted, results in tying up capital in quantities of unfin- 
ished work. 

Efficient contemporary factory management must ac- 
tively recognize all the causes which result in the loss of 
efficiency of any description. In a well regulated organi- 
zation a record of every accident or injury to the em- 
ployee should be carefully kept, and in addition to facts 
covering the cause and conditions under which it is sus- 
tained, the time lost, both directly and indirectly on the 
work, should be carefully noted. 

Additional records should also be kept, showing the en- 
‘forced idleness caused by sickness. This time 
should be carefully studied and analyzed with a view to 
eliminating slight illnesses, such as colds, ete., due to poor 


loss of 


ventilation, improper heating, ete. 

In the manufacture of machinery, the greatest ele- 
ment of cost is labor, and any cause tending to reduce the 
efficiency of this productive factor should be critically in- 
vestigated by efficient management. Laws for the protec- 
tion and compensation of injured workmen can be enacted 
without end, but the fundamental economic results can 
only be encompassed by the elimination of the cause. 


ELIMINATING INJURY 


Heretofore, the progressive manufacturer has concen- 
trated on increasing the productive capacity of his equip- 
ment, and the refinements to which this has been brought 
have contributed, largely to ovr manufacturing success. 
Similar study has been devoted to the organization and 
its training, but it still remains for the manufacturer to 
prevent the weakening of the efficient organization, and 
to maintain the full productive capacity of his plant by 
eliminating, as far as possible, the losses due to the fre- 


quent interruptions caused by preventable injury or sick- 
ness. 

In fire insurance the tendency today is not so much to 
reimburse the insured for the actual loss maintained as to 
guard against its occurrence by the installation of ade- 
cuate safeguards, and the elimination of hazardous risks. 
This has been brought about by scientific investigation 
and periodical inspections. In like manner careful in- 
vestigation will reveal the causes of many of our indus- 
trial accidents, and the application of safety devices will 
prevent them. 

Liability and workmen’s indemnity insurance protect 
the manufacturer against direct loss only. But little or 
no account has been taken of the indirect losses resulting 
from accidents, sickness and physical incapacity. Many 
factories have duplicate equipment always in readiness in 
case of accident, but duplication of machines does not as- 
sure production, inasmuch as that depends on efficient 
operation. A microscopic chip of steel may, if improperly 
located, knock out the finest tool maker (as far as his 
working efficiency is concerned) as effectively as a black- 
jack. 

Rigid inspection of plants and the adoption of safety 
devices at the suggestion or order of the liability com- 
pany’s inspectors have robbed many of the hazardous oc- 
cupations of their risks. Take for example that greatest 
of mutilators, the power punch press. Ten years ago the 
average press department was operated by cripples rang- 
ing in decrepitude from the new boy with the tip of a 
little finger gone to the patriarch of the shop with per- 
haps but a thumb and finger on one hand and a thumb on 
the other. 


MoperRN SArety EQUIPMENT 


Contrast this with a modern press department. Here 
every press has its own countershaft, so that by throwing 
the shifter (in itself a safety “pull to start, pull to stop”) 
the flywheel stops and the press tools can be removed, in- 
serted or adjusted without the fear that something may 
accidentally trip the press while the operator’s hands are 
in @ dangerous position. 

Besides the separate countershafts, these presses are 
equipped with hand-operated trips, which require the sim- 
ultaneous use of both hands, so that except by design 
and the exercise of considerable trouble, it 1s impossible for 
the operator to trip the press unless his hands are clear 
of the dies. In this way accidents in this most danger- 
ous work have been practically eliminated. 

It has also been found that when the operator becomes 
accustomed to the new method of tripping the press (and 
this is so readily acquired that, in savy an hour, it be- 
comes an unconscious operation), the quantity of prod- 
uct, instead of decreasing, is increased by 10 per cent. or 
more, due, no doubt, to the absence of that lurking fear 
ever present in the mind of the operator of an unguarded 
press, especially one who has had a minor accident. Thus 
have press accidents been well nigh eliminated; and what 
is possible with presses is also possible with other ma- 
chines. 

The determination of loss requires comprehensive rec- 
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ords, and an ordinary card-index system seems the sim- 
plest method of handling them. In a plant where such 
records are kept, cards are indexed under the employee’s 
name, giving the cause and nature of the injury and the 
resulting losses, both direct and indirect. These records 
have revealed the fact that many of the more trivial, pre- 
ventable injuries have resulted in indirect losses far 
greater than those directly apparent. 


Aw Insury AND Its RESULT 


To cite an actual occurrence: The operator of a ma- 
chine had his eye slightly injured by a steel chip and lost 
45 hours. Let us trace the effect of this accident on the 
manufacturer: The man was finishing parts which en- 
tered into the construction of a lot of nearly completed 
machines. Owing to his efficiency and the apparent insig- 
nificance of the accident, the foremian hesitated to break 
in a hew man. 

In the meantime, the erecting force of five men had 
completed the machines, as far as possible, without these 
parts. They were consequently assigned to other work, 
devoting three weeks to this before resuming on the work 
interrupted by the accident, thus delaying the completion 
of the first lot of machines for an entire month beyond 
the specified date of delivery. Work to the value of $10,- 
000 had been delayed for this time, with a loss of, say, 
$50 for interest alone, or more than four times the direct 


oe 
ro) 
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wage loss. This loss could have been avoided by the use 
of a simple pair of goggles. 

Appended herewith are transcripts of four cards taken 
at random from the files previously referred to. All 
of these cases, with the exception of the second, entailed 
a certain amount of loss. 

SpecIMEN Recorps or INJURIES 

A. B. 
Bruised thumb while working at circular 
saw. Own carelessness. Went to own 
physician. Lost 27 hr. Ret. to work, no 
permanent injury, 9-12-12. 

F. M. 
Thumb injury handling drills on machine. 
Small! cut, dressed in shop. No time lost. 

A. H. 
Foot injury. Stepped on nail in a board. 
Dressed by ourselves. Not No 
time lost. Sept. 19 this accident took on a 
serious aspect. Foot swelled up and wound 
festered. Sent to Dr. W. 

B. D. 
Eye injury; piece of steel while working 
on radial. ‘Treated by Dr. at hospital. 
Loss, 45 hr. Delayed erection of $10,000 
worth of machinery 4 weeks. 


Sept. 


Oct. 18-12. 


Sept. 
serious. 


Aug. 30-12. 


Special Tools for Printing Presses 


By Rosert Mawson 


SYNOPSIS—-‘ome well designed drill jigs and machine 


parallels. An interesting lathe attachment for bering 
ball sockets. Profile milling and drill jig gear indexing 
fixtures. A rather complicated planer set up. A special 


lathe rig for cylinder turning. 
% 

The Narragansett Machine Co., Providence, R. I., is 
making printing presses. Some of the methods and 
special tools used are here shown and described. 

The halftone, Fig. 1, shows the jig for drilling the 
side frames. This jig is located in the frame by means 





Fie. 1. Drititinc THE Sipe FRAMES 


of the tongue A, which is made 0.002 in. wider than the 
frame slot. The slot and tongue are of sufficient length 
to produce a good alignment, no other locating surfaces 
The jig is 
and being ribbed, affords lightness and strength. 


being necessary. made of a skeleton form, 


A Batu Socket Borina ATTACHMENT 


A ball-socket boring tool is shown in Fig. 2. The bar 
A is supported in a bracket B which is fastened to the 
lathe carriage. The slide-rest of the lathe has a cam 
plate C fastened on the side, and in the camplate a 
roller D travels as the slide-rest travels backward and 
forward. The roller runs freely on a stud, to which is 
attached the rack Z£. | 
oted inside of the bar A. 

At a point on the periphery of this gear is fitted a 
cutter F’, which is distance from the 
center of the bar to produce the desired socket diameter. 
The bar pilots at C in the fixture (this is shown in Fig. 
3), the end of the pilot also acting as a stop for the 
position of the cutting tool. 

The boring tool is shown in operation in Fig. 3. 
casting being bored is held in the 
faceplate, which is provided with a bushing to fit the 
pilot of the boring tool (Fig. 2 G@.). 


This rack meshes with a gear piv- 


set at the correct 


The 
fixture on the lathe 


Dritit Jas 


The drill jig for the delivery table bracket is shown 


in Fig. 4. The casting is milled in a previous operation 
on the base A, which is used as one of the locating 


surfaces. The drill plate B is located by means of the 
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three studs, which are made slightly taper, thus enabling 
the quick assembling or removing of the drill plate. 
back and the plate B removed, the casting to be drilled 
The plate C is of the swing-latch type and when swung 
can be easily placed in the jig. The casting is held in the 
jig by means of the straps D and the knurled screw £, 
The halftone, Fig. 5, shows the jig for drilling the 
star-gear rack hanger. The casting is milled on the face 
A and the bases B, in a previous operation. It is located 
by means of these milled surfaces in the jig, a stop at 
the rear of the jig giving the longitudinal position. 
The casting is held in position in the jig by means of 
the hook bolts C, a square setscrew D and the clamps 
Kk and F. The clamp Ff is made with one end bolt hole 
slotted; by releasing the binding screw the clamp can 
be swung clear of the jig. If the clamp £ is given a turn 
of 90 deg., the casting can be either placed into or re- 
moved from the jig, thus affording a quick-acting jig. 
The jig used for drilling the register rack is shown 
in Fig. 6. The casting is located by means of a steel 
tooth-shaped block A and two round blocks B. The 
swinging clamps are provided with wing screws which 
are screwed against the rack casting, holding it securely 
during the drilling operation. This drill jig is used 
for drilling the holes at C, after drilling which, an end 
mill is used to form the slots. 
The jig, Fig. 7, is used for drilling the long and short 
The jig is used for drilling an 


and B. 
a leg D being provided to get the 


duct levers A 


angular hole at C, 
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correct angle with the horizontal center line. The cast- 
ing is located by means of fixed setscrews at #, and after 
the cover of the jig is fastened down (which carries the 
bushings for the bosses) the screws F are tightened, 
holding the casting securely for drilling. 


MACHINING THE STAR GEAR 


The fixture and tools used for profile milling the star 
gear are shown in Fig. 8. The gear is set over a stud A 
in the fixture and the correct position for the socket is 
obtained by means of the sliding block B. This block is 
made with projections machined to the same shape as the 
tooth being used for locating. The rose reamer used for 
machining the socket is shown at C and is driven by the 
miller. The fixture is located by means of tongues which 
fit into the miller table. 

The jig used for drilling the star gear is shown in 
Fig. 9. The gear is located by the teeth and bore in a 
manner similar to that described for the milling fixture 
Fig. 8. The drill jig is used for drilling the ‘holes A 
and £. The drill plate C is held in position by means of 
the larger washer D, which fits under the bolt tapped 
into the locating plug. Slip bushings are provided in 
the jig, the holes being drilled and reamed; one of the 
reamers is shown at LF. 

PLANING THE OUTRIGGING BRACKETS 
The method of planing the outrigging brackets is 


shown in Fig. 10. The planing machine shows a set-up 











Fic. 2. Tur BaLt-socker Bortina Toon 





























Fie. 4. Dritn Jig ror DELIVERY-TABLE BRACKET 


Fie. 5. Dritt Jig ror THE STAR-GEAR Rack HANGER 
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of four brackets during the planing operation. The 
brackets are placed across the bearing faces A and the 
pads B. Owing to the peculiar shape of the casting 
it is necessary to use various jacks, clamps, etc., to resist 
the strains during the resets operation. The braces C 
are placed at each end of the casting for a similar pur- 


} 06e. 





MILLING THE CAMS 





The method used for milling the cams is shown in 
Fig. 11. The milling cutter A, which is of the plain 
Fie. 6. Dritt Jig ror THe Reoister Rack face style, is mounted on an arbor, driven from the cone 
pulley through the gearing shown at the right. The 
former B, and the casting ) to be milled are mounted 
on a separate shaft to which motion is transmitted by 
the operator with the handwheel £ through a worm and 
wormwheel. On the cutter arbor is mounted a follower 
roller C, and as this is the same size as the cutter A (the 
operator feeding around the casting by means of the 
handwheel) a cam similar to the master cam B is pro 


Am. MacHinis! 











duced. 
MACHINING THE CYLINDER 


The machining of the cylinder calls for some of the 
most accurate work performed on the press. The cylin 
ders are 44 in. long and 16% in. in diameter, and must 
be finished by turning to within a limit of one quartet 
thousandth of an inch. The cylinders are first bored and 
a keyway cut in the end flanges. 

The shaft, after being turned, ground and the keyway 
cut, is forced into the cylinder. The cylinder is then 
turned in the lathe with the special fixture, as shown. 
Duct Levers The shaft of the cylinder is supported in the brackets A, 














Fic. 7. Dritt Jia ror Lone AND SuHort 
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Fie. 10. PLANING THE OvUTRIGGING BRACKETS 
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which rest on the lathe bed and are fitted with caps on 
the bearings; these bearings are a good running fit for 
the shaft journals. 

This method of .supporting the cylinder removes the 
strains from the faceplate and the tailstock center. This 
results in the turning being parallel. A number of the 
finished cylinders are shown at the rear of the lathe. 


DRILLING MACHINE PARALLELS 


The halftone, Fig. 13, shows three parallels which 
were manufactured to be used on the plate of a drilling 
machine. The parallels are made of a skeleton type and 
the diagonal braces from the lower to the upper flanges 
provide the necessary rigidity. The parallels are fastened 
to the platen by means of bolts passing through holes 
in the parallel base. 

The upper flange is provided with T-slots in order that 
the jigs or fixtures may be held in any position desired. 
Attention should be called to the large area provided on 
This is very desirable, 


the upper, or working, flange. 

















Fic. 12. TURNING THE CYLINDERS 





Fig. 13. DRILLING MACHINE PARALLELS 
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Fie. 14. A PortaBLe Drititing MACHINE 

as a number of jigs, for various operations, can be on the, 
machine at one time, the drilling-machine arm being 
swung out to these positions. 

A portable drilling machine is shown in Fig 14. The 
drill spindle A is driven by means of a Hisey-Wolf motor, 
the current being taken from any convenient lamp 
socket. The head can be set in any desired position by 
means of the handle B operating through a worm and 
wheel. 

A cast-iron bese C is mounted on the base of the 
machine and is provided with four rollers D, which can 
be either lowered to or raised from the floor by means 
of the handle #, which operates through a cam movemént. 
This rig is found very serviceable, as it can be taken to 
any part of the presses being assembled. Holes that were 
formerly hand drilled are now drilled by this machine. 


LA 
es 


To Keep metals from rusting rub them off perfectly clean 
and paint them over with the following mixture: Dissolve 
half an ounce of camphor in a pound of lard, or in that 
proportion, according to the quantity used, and before it 
cools enough to be hard, mix in enough black lead to give 
the whole the color of iron. This should be well and thor- 
oughly applied all over the metal, being careful not to 
omit any spots, and let it remain over night. The next day 
rub off clean with rags. If kept dry by the weather, metal 
treated in this way will keep perfectly free from rust all 
winter. Olmstead’s varnish is made by melting two ounces 
of resin in one pound of fresh, sweet lard, melting the resin 
first and then adding the lard, and mixing thoroughly. This 
is applied to the metal, which should be warm, if. possible, 
and perfectly cleaned, and afterward rubbed off.—‘“Railway 
and Locomotive Engineering.” 
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Electric Drive for Fans and Blowers 


By S. R. Stone 


SYNOPSIS—The uses of electrically driven fans, blow- 
ers and compressors, in metal working plants, and the 
formulas for the size of motor required. 

% 

The use of impulse and exhaust fans, blowers, com- 
pressors, etc., in metal-working plants has become so gen- 
eral and varied that it forms a valuable subject for study 
on the part of anyone interested in shop efficiency. Not 
less important is the application of electric power to the 
operation of any of these types of apparatus. 

Before installing a motor to drive any form of air- 
moving and compressing machinery, the principle of the 
particular apparatus involved should be clearly under- 
stood. This is a point which, at the very outset, deserves 
special emphasis, as the character of the load differs 
radically for each type. 

Power Reeuirep TO Move AIR 

The power required to move air is measured by the 
product of the distance moved in a given time into the 
resistance overcome, 

Let 

v = Velocity of air in feet per minute; 

A = Effective area of orifice or pipe in square feet ; 

( = Cubic feet of air moved per minute; 

p = Pressure or vacuum induced in pounds per 
square foot. 

Then 

, Apv : Up 
“P- = 33-000 ft.-lb. 33,000 ft-lb. 

As air pressure is generally expressed in pounds per 
sauare inch, ounces per square inch, or inches of water, 
the formula may be modified as follows: 

For pounds per square inch (p’). 


Op’ 
Hp. = ©£ 


229 


For ounces per square inch (p”). 


Vp” 
Ap. = 3566 
For inches of water (/). 
h 
a 
P- = G346 


These formulas give the power required to move the air 
alone, and, in order to get the power that must be deliv- 
ered to the machine which moves the air, the power lost 
in the machine should be added, or, what is the same 
thing, the power used in moving the air should be divided 
by the efficiency of the mover. 

Example: Required, the power to move 9000 cu.ft. 
of air in one minute against a pressure of 214 oz. at an 
efficiency of 5C per cent. 

fio. = — X 3.25 = 11 
- 3670 X 0.5 


BLOWERS 


Centrifugal fans, blowers, as they are commonly called, 
consist of a paddle wheel mounted in a casing, the rim of 


which is spiraled so that .carance between the rim of 








the wheel and the casing gradually increases from a mini- 
mum to a maximum, over about seven-eighths of the cir- 
cumference. The casing is provided with side inlets, con- 
centric with the shaft. The outlet is taken off between 
the points of maximum and minimum clearance and in a 
direction tangential to the wheel. 

The revolution of the paddles rotates the air between 
them and the air flies out radially, due to centrifugal 
action. This compresses it and the pressure is propor- 
tional to the square of the velocity of the tips of the 
blades. 

The volume of air which a fan can move is constant 
per revolution, and depends on the product of the diame- 
ter of the wheel by its width. Since the quantity of air is 
proportional to the speed, and the pressure to the square 
of the speed, the power used in moving the air will vary 
as the cube of the speed. 

The weight of air delivered is also proportional to the 
cube of the speed, because its density varies directly as 
the pressure (square of speed) and its volume as the ve- 
locity. 

The power taken by a fan at any speed is greatest when 
Loth inlet and outlet are open to the free air. An ob- 
struction at either place decreases the power. Keeping 
the quantity of air the same, the power will vary as the 
square of the speed. Keeping the pressure constant, the 
power will vary as the quantity of air, 

It is cheaper to slow down a fan that is delivering too 
much air than to throttle the delivery; halving the pres- 
sure by speed reduction quarters the power; halving it by 
throttling only halves the power. 

Great care should be taken in the selection of a blower, 
especially with reference to the quantity of air. The ten- 
dency is to save on first cost and get as smal) a fan as 
possible. Upon installation it is often found that the fan 
is too small to supply the required volume of air. It is 
then speeded up until sufficient pressure is developed to 
overcome the internal resistance of the fan. The power 
account is thereby increased as the cube of the speed. 
It is better to have an excess of capacity than a blower 
too small for the work. 

For driving centrifuga! fans at variable speed, field 
From the nature of the load 
This means 


control should be avoided. 
the torque varies as the square of the speed. 
that the current varies as the square of the speed in the 
case of variable voltage, and as the cube of the speed with 
field control. The motor will, therefore, be smaller for 
armature resistance or for multiple voltage control than 
for field control. 

Multiple voltage is preferred as being the most efficient. 
Armature-resistance control is advised where only a two- 
wire screen is available. This is not an efficient method, 
but the size of motor required will be much smaller than 
for field control. In cases where efficiency is the chief 
consideration and multiple voltage is not available, field 
control must be used. 

Size or Moror 
The size of the motor is determined by the maximum 


speed. In selecting a motor to drive a particular blower 
it is always advisable to get the guaranteed power con- 
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sumption from the manufacturer of the fan. In lieu 
of this information, the power to move the air alone 
should be calculated as indicated above and divided by an 
assumed efficiency of 50 per cent. 

The efficiency of centrifugal fan varies from, say, 30 
per cent., or less, to 75 per cent., but 50 per cent. repre- 
sents the average run. Always give the motor the bene- 
fit of any doubt. In the case cited, where the brake- 
horsepower is 11 (should the choice of motor be between 
a 10- and a 15-hp. rating), take the 15; the actual effi- 
ciency may be only 40 per cent. In fact it is always ad- 
visable to provide motor capacity about 25 per cent. to 
40 per cent. in excess of the calculated intake of the fan. 

This allows for a possible slight increase in load due 
to excess voltage or some other cause, but it is provided 
mainly because of the severe duty of a fan load, there be- 
ing, as a rule, no periods of underload, as in the case 
of most motor service. The 25 per cent. excess applies 
to motors of 120 and 240 volts, and the 40 per cent. to 500 
volts. 

This is only a general rule. The fan may be handling 
warm air, with the motor installed in the path of the 
inlet, and the margin should be greater. The fan may be 
moving cool air, thus cooling the motor. This reduces the 
margin with respect to heating, but it will generally be 
needed for commutation. 

As different manufacturers do not use the same pro- 
portions, it is not safe to use the diameter of the wheel 
as a criterion for estimation of the power. The power 
et a given peripheral speed is proportional to the diame- 
ter times the width of the blades at the circumference, 
end two fans of different proportions can be compared 
on this basis. When these dimensions are not known, 
two fans of proportional dimensions can be compared on 
the basis of the outlet area. 

Example: A fan with an outlet 18 in. square delivers 
7750 cu.ft. per minute against a pressure of two ounces, 
and consumes 10.25 hp. What will be the delivery and 
horsepower of another fan with an outlet 44 in. square 
against a pressure of three ounces? 


9 


é nee 442 3 
Cu.ft. = T7750 X TL «x 5 = 69,463 


442 3 
Hp. = 10.25 X —~ X= = 92 
f is? “3 
7750 is multiplied by the ratio of 
the area; this gives the delivery at the same pressure. 
But the pressure has been increased from two to three 
This means that the velocity of the air has been 


‘ 


5 as great, that is, 


To get the volume, 


ounces. 


increased enough to make its squares 


3 
>° The 


~ 


the velocity has been increased in the ratio of 


horsepower has been increased in the ratio of the areas 
and also in the ratio of the pressures. 

Actual tests closely approximated the above figures. 
‘he fans were both from the same maker, were designed 
for the same class of service, and were of nearly propor- 
tional dimensions. It is usually safe to use this rule for 
a particular line of one manufacturer, but it is not safe 
in comparing fans of different makes or of different lines 
cf the same make. 

When a motor is installed to drive an existing fan, it 
is always best to get the power directly from a test, con- 
necting up a motor for the purpose. In making such a 
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test, care should be taken to see that the maximum load 
is obtained ; for instance, a shavings exhauster is loaded 
heaviest when there are no shavings in the pipes. 


Brake- 
Diameter Width Cubie Feet et 

Size of Wheel at Tips Outlet per Minute R.p.m. at 2 Oz. 
50 30 12 18 x18 7,750 1075 10.25 
60 36 14 oateaat 10,200 895 13.2 
70 42 16 24$x24 14,750 768 19.4 
80 48 17 27 x27 17,800 672 23.4 
90 54 20 30}x 30} 22,100 596 29.1 
100 60 23 34}x34 27,006 537 35.9 
110 66 26 37}x37 33,500 488 44.0 
120 72 30. 41}x41 42,200 448 55.45 
140 84 34 48 x48 55,800 383 73.3 
160 96 38 54 x54 71,250 336 93.5 
180 108 41} 60 x60 88,400 298 116.2 
200 120 47 66 x66 107,200 268 141.5 
220 132 50 72 x72 131,400 244 173.0 
240 144 54 78 x78 158,000 224 260.0 


TABLE OF STANDARD STEEL PLATE FANS 


Disk Fans 

Apply power to the shaft of a windmill, and we have 
the embodiment of the disk fan. The blades cleave the 
air on the inlet side and wedge it forward. As they 
are pitched with respect to the plane of revolution, there 
is a centrifugal action also. The combination of the two 
forces, pushing the air forward, and the centrifugal force 
throwing the air out radially, produces a resultant ve- 
locity in an intermediate direction, the air spreading out 
as from a focal point. This is especially noticeable in 
desk and ceiling fans, where a diffused draft is required. 

The large disk fans, designed for handling considerable 
quantities of air, are provided with a cylindrical case 
which clears the tips of the blades by a small fraction 
of an inch. The case acts as a baffle to centrifugal action 
and the air is impelled forward with less diffusion. 

Disk fans are inherently low-pressure machines. They 
can be built to deliver air against one or two ounces, 
hut are usually used as exhausters where the outlet is 
free air or at most a large straight pipe, and but little 
friction is to be overcome. The quantity of air per revo- 
lution is constant for a given pressure, and, therefore, the 
total volume varies directly as the number of revolutions. 

The pressure of a disk fan varies from nothing at 
the axis to a maximum at the rim. The centrifugal ac- 
tion of the blades produces a varying density of the air, 
so that when the speed is high, some of the delivered 
air may actually be drawn back into the fan close to the 
hub, thus circulating in a sort of eddy or vortex. The 
higher the speed the larger this central area of low pres- 
sure. At very high speed, the disk fan approaches the 
condition of a centrifugal fan, drawing in air at each 
side but delivering it at one side near the rim. 

Tests do not agree on the law of pressure variation with 
speed, but according to the tests of one maker the mean 
pressure apparently varies about as the 1.4 power of the 
speed. The power variation is naturally under the same 
doubt. The brake-horsepower, as given by this same 
manufacturer, varies as the 2.4 power of the speed. 

An obstruction in the path of delivery decreases the 
volume of air, but does not materially change the horse- 
power required to drive the fan. This is because an ob- 
struction reduces the efficiency. 

The velocity of the air varies as the distance out from 
the center, but the mean velocity varies as the speed. For 
this same make of fans, 

V = 0.39 _ xX r.p.m. = 1021 D XK r.p.m 
where V is the velocity in feet per minute and D the di- 
ameter in inches. This holds for operation in free air. 
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When forced to work against a heater composed of steam 
coils, the equation becomes ) 

V = 0.0625 D X r.p.m. 

This means that the fan must be driven at a higher 
speed to get the same velocity of air. The increase in 
speed is 0.62 per cent. for this particular make. 

The quantities of air delivered by two fans of different 
diameter, and proportional design, are, for a given pres- 
sure, in the ratio of the squares of the diameters. 

The exponents and coefficients given for variation with 
speed, change with the design of the fan, the number of 
blades, shape, pitch, etc., being important factors, but 
the general laws hold for all disk fans. 

Example: A 30-in. disk fan delivers 3820 cu.ft. of air 
per minute, running free at 262 r.p.m. The air velocity 
is 800 ft. per minute and it takes 0.098 hp. What will 
be the free delivery, r.p.m. and horsepower of an 84-in. 
fan if the air velocity is made 1600 ft. per minute? 


842 1600 
= 382 _ — = §9,897 cu.ft. 
dv 3820 a3 ann 59,897 cu.ft 
30 1600 
p.m. = 226 — —— = 187 
Rp wm ) a4 B00 l 


Assuming the horsepower to vary as the 2.5 power of the 
speed : 
0.098 ot x 1 
302 “* 8007 
The actual test gave 61,500 eu.ft., 188 r.p.m., 4.05 
liorsepower. The fans were of proportional dimensions 
and belonged to the same line of one manufacturer. The 
results would not hold for an 84-in. fan of different de- 
sign. 
The following is a table of disk fans, direct-connected 
te motors, operating in free air at ordinary room tem- 


Hp. = = 4.34 


peratures : 
Approximate Theoretical 
orsepower Size of fan Speed air per minute 
0.3 18 in. 900 3,000 cu.ft. 
0.5 24 in. 800 6,000 cu.ft. 
1. 30 in. 675 9,700 cu.ft 
1.85 36 in. 600 12,000 cu.ft. 
2.5 42 in. 550 17,000 cu.ft. 
3. 48 in. 500 25,000 cu.ft 


TABLE OF DISK FANS 
The following table from Kent represents the general 
run of belt-driven disk fans, operating in free air at ordi- 
nary room temperatures. It checks fairly well with other 
results : 


Approximate Theoretical 
orsepower Size of fan Speed Air per minute 
0.5 24 in. 600 5,000 cu.ft. 
0.75 30 in. 550 8,000 cu.ft. 
fe 36 in. 500 12,000 cu.ft. 
2.5 42 in. 500 20,000 cu.ft. 
3.5 48 in. 475 28,000 cu.ft. 
4.5 60 in. 350 35,000 cu.ft. 
7.0 72 in. 300 50,000 cu.ft. 
9.0 84 in. 250 80,000 cu.ft. 
TABLE OF BELT-DRIVEN DISK FANS 
The above tables do not apply to hot gases. This is a 


special problem. 
Cone Fans 


The cone fan is a modified form of the centrifugal 
blower. The hub of the fan is made in the shape of a 
large cone with the apex at the only inlet. The base 
of the cone spreads out into a thin sheet, which extends 
to the full diameter of the fan. No housing is used, but 
the fan is set opposite a hole in the wall which forms 
the inlet. The outlet is the entire periphery, and the 


fan is capable of moving large quantities of air against 
greater pressures than a disk fan will operate. 


This 
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form is often applied to create a plenum in a system of 
ventilation, and is used considerably as an exhaust fan. 

The capacity in cubic feet is proportional to the prod- 
uct of the diameter of the wheel into the width at the 
circumference into the speed. The pressure of these fans 
varies as the square of the speed and the power as the 
cube. 

Rorary BLOWERs 


The rotary blower consists of a long case, having a 
cross-section composed of two semicircles abutting a rec- 
tangle at their diameters. Concentric with each cylin- 
drical surface is a shaft upon which an impeller is 
mounted. The two impellers are shaped so as to inter- 
mesh during rotation, and the shafts are geared together 
and revolve in opposite directions at equal speeds. The 
impellers almost touch the cylindrical part of the case. 
‘Chere is an opening in each flat surface of the case and 
air 1s drawn in through one opening and forced out 
through the other. 

The intake at a given speed is constant per revolution. 
The weight of air at any pressure is therefore proportional 
to the speed. Closing the outlet increases the pres- 
sure, which becomes a maximum when the outlet is fully 
The pressure can be reduced for a given outlet 
This also reduces the quan- 


closed. 
by partially closing the inlet. 
tity of air per revolution. 

In a centrifugal fan, closing the outlet decreases the 
power and the pressure remains constant. In a rotary 
blower, closing the outlet increases the power and the 
pressure increases. For a given gate opening the quan- 
tity of air varies as the speed; the pressure as the square, 
and the power as the cube. 

A special field for the rotary blower is in cupola work. 
Clogging of the tuyeres, or the fire, automatically in- 
creases the blast pressure, so that a constant weight of air 
will be supplied for combustion until the operator desires 
io make a change. 

A safe rule for computing the power of a rotary blower 
is to allow five horsepower for each 1000 cu.ft. at one 
pound pressure. This gives ample allowance for the ef- 
ficiency. 

The following is a table of cupola blowers, as given by 
the manufacturers. About 20 per cent. should be added 
to the tabulated power for friction losses: 


Horsepower required to pro- 


duce one pound positive No. of Cubie feet of 

pressure. blower R.P.M air per minute 

1.3 t 400 300 

2.3 350 325 

3.9 l 300 900 

6 2 275 1,375 

8.7 3 250 2,000 

13 4 230 2,990 

20.6 5 220 4,730 

32.5 6 200 7,450 

38 7 175 11,025 

76 S 150 17,400 

85.5 9 100 19,600 
TABLE OF CUPOLA BLOWERS 

Example: Find the horsepower required for a No. 2 


blower delivering full capacity of air at 5 lb. pressure. 


He. = 6X 5 X 13 = 36 
From the rough rule: 
1375 
Hp. = ——— X 5X5 = 34.4 


~ 1000 


Arr Compressors AND BLOWING ENGINES 


Air compressors and blowing engines, which work on 
the principle of a reciprocating engine with the cycle 
reversed, are used over a wide range of pressures, and 
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the subject is too vast for treatment in this article. They 
are usually installed under engineering advice and the 
power required ig known. It is generally about 10 per 
cent. more than the indicated horsepower of the air cyl- 
inder. 

le PRESSURES 


The following is about the range of pressures over 


which the various types of apparatus are applied: 
Disk fans...... 00. — 1 oz. 
Volume blowers. 0 — 3 os. 
Pressure-forges 4 — 7 oz. 
Blowers-cupolas. . s 16 oz 
Rotary blowers 8 5 lb. 
Blowing engines. 10 30 Ib. 
Air compressors. 50 — 100 ]b. and up. 


TABLE OF VARIOUS PRESSURES 


o 
ry) 


Drilling Feeds 

By W. T. Sears 

[f a drilling machine were to be used for only one size 
and kind of drill on one class of work and one kind of 
material there would be very little trouble in finding out 
what the most economical feed and speed would be, but 
where a machine is supposed to handle almost any size 
of drill in almost any sort of work there comes in such a 
quantity of variables that it is impossible to figure out 
any reasonable set that will exactly fit all cases. 

Fig. 1 shows graphically a number of feed ranges 
found on modern drilling machines of different types 
and makes. The numbers at the right of the lines give 
the number of steps in the feed range, or the number of 
feeds. The numbers at the left are for designation pur- 
poses. 

Of course, all these machines were not originally de- 
signed to do exactly the same sort of work, and it is 
perhaps fortunate for the reputation of the designers 
that they were not. But on the other hand it does not 
help matters much when it known that they are 
mostly for general work and are rated at about the same 
Furthermore, some of the more powerful do 


1s 


capacity. 
not extend nearly as far into the coarser feeds as do 
many of the weaker machines. 

The range given a machine manufactured in 1907 is 
represented by No. 1 and is, of course, rather antiquated, 
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by a number of manufacturers of drills made of high- 
speed steels in recent years. No. 3 is a short one and 
is from a machine of very recent date. No. 2 is the 
range of a new Belgian machine. No. 6 is from an Eng- 
lish machine. 

The long ones are all from radial machines, and while 
it is easy to understand that a.somewhat greater va- 
riety of work might be expected to be done on a radial 
than on a plain vertical, it is difficult to understand why 
the comparatively weak machines should be geared to 
several times the feeds of the stiffer and more powerful 
ones. 

In looking over the ranges one is first impressed by 
the almost general adoption of a minimum feed of 0.005 
in. per revolution of spindle, and next by the almost 
general adoption of different maximums although the 
range from 0.035 to 0.045 in. covers the maximum of 
most of the later machines. 


COMPARISON OF SPEEDS FOR DRILL DIAMETERS 


Referring to Fig. 2, which is charted somewhat differ- 
ently from Fig. 1 in that the variation in feed is given 
for variation in drill sizes, we see that the minimum is 
again in the neighborhood of 0.005 in., while the maxi- 
mum is 0.025 in. This maximum which is reached by 
the line D is from figures given by a well known manu- 
facturer of high-speed drills, and is modified by the state- 
ment that it is conservative; therefore, both this and A, 
which is from other drill manufacturers, would seem to 
warrant an increase up to the maximum assumed as 
reasonable from Fig. 1 or 0.035 to 0.045 in. 

As a matter of interest it may be well to give the 
sources of the others. Line B is the same authority as A 
but is for steel, while A is for cast iron. Line £ repre- 
sents average cast-iron feeds recommended by a number 
of English manufacturers, and @ is the same for medium 
steel. Line F is recommended by a manufacturer of 
high-speed ‘drills, while C represents average feeds actu- 
ally used on cast iron in a number of shops as reported 
in the AMERICAN Macuinist. Line / is from the same 
report and is for steel. Finally, 7 is given as being good 
English practice in 1911. 

The conclusion arrived at from this compilation of 
actual practice in shops, actual practice as applied to 
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ers of drills, is that a feed range of 0.005 to 0.045 in. 
per revolution of spindle will cover the feeds that any 
average user needs. There is hardly any question but 
that this maximum is more than is usually necessary 
and it certainly ought to be enough for the present. 

As regards the number of feeds, there seems to be just 
as wide a difference of opinion. Where three or four 
different makers have machines quite similar the feeds 
will often be found to agree quite closely, but when the 
type of machine is changed, even if the rating is the 
same, it will be found that there is usually a change in 
the amount or range of feed. 

One manufacturer A builds drilling machines a, b and 
c; B builds machines a’, b’ and c’ and these machines are 
rated the same and vary only in type, with a similar to 
It is pretty apt to be the case 
are much nearer alike than 


a’, b similar to 06’, ete. 
that the feeds on a and a’ 
on a and b or on Db’ and &’. 

Much discussion has taken place regarding the rule for 
varying the feed including recommendations for changes 
geometrically, arithmetically and arbitrarily. But from 
a consultation of Fig. 2 it seems that there should be 
enough finer feeds to get close to what any user may 
want in the finer range. In the coarser range they can 
be well apart, and this condition would be quite well met 
by six or eight feeds arranged geometrically. 

Of course, an operator may see a great difference in 
time saved in a feed of 0.045 over 0.037 in. as there is 
actually 0.008 in. per revolution. If there was no inter- 
mediate feed between these two he might think he had 
cause for complaint, but he should remember that with a 
geometrical progression his percentage increase of iced 
is the same at all stages and that much more of his work 
will be done, in all probability, in the lower ranges than 
in the higher. Therefore, to sacrifice some of these lower 
feeds for the sake of getting a few coarser ones would be 


poor economy. 


The Unheralded Mechanic 
By R. J. SPENCE 


Manufacturing is by 
The prosperity 
K very 


This is a manufacturing age. 
far the most important of our industries. 
of the civilized world centers in our factories. 
community has its quota of mechanics of some kind. Such 
being the case, it would seem that the shop life of those 
employed in our factories would be of common interest 
to all. Yet to the man outside of the factory, how little 
is known of that which takes place inside! As a rule he 
knows nothing whatever aside from that which he un- 
observingly sees by glancing through a factory window in 
passing, or in hurrying through the shop as a curious 
visitor with an indifferent office boy as conductor. 

The mechanic himself is in a way directly responsible 
for this lack of information on the part of outsiders, be- 
cause of the silence he maintains regarding his daily shop 
When the whistle blows in the morning he enters 
In en- 


work. 
the factory, when it blows at night he leaves. 
tering, he disappears from the world, metaphorically 
speaking. In his leisure hours he says nothing about his 
daily work. He does not talk shop. His acquaintances 
know nothing of his shop aspirations, his hopes or his 
desires. He may enter into a discussion of politics, re- 
ligion or current events, but never volunteers information 
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about his daily employment. If mechanics belonged to 
one great secret order and each mechanic was under 
solemn obligation to keep sacred and inviolate his daily 
doings in the shop, he could be hardly more secretive than 
he is. This is one reason why non-shop men know prac- 
tically nothing about shop life. 

In the home the mechanic must -be able to talk intelli- 
gently with his wife and daughters about any triviality 
that may occupy their fleeting attention. It is even nec- 
essary sometimes for his peace of mind that he be able 
to distinguish between such things as pongee and pan- 
He must listen cheerfully to the minute doings 
He must get 
enthusiastic when the minister calls, over the prospect of 
the ultimate redemption of the benighted, though happy, 
heathen. He must absorb calmly any and all of the daily 
incidents that are naturally uppermost in the minds of 


niers, 
in the daily work of his clerical friends, 


his friends, 

He patiently says nothing of his own shop world. This 
too, though his own ideas may be a part of a mechanism 
that is laying the foundation of an invention—a mechan- 
ical miracle to the world. 
such things as a matter of course and does not attempt 
It is all in a day’s work. 


nonmechanical He accepts 
to enlighten the uninitiated. 
His everyday tools are marvels of ingenuity, yet his clos- 
know of the existence of the word 


est friend does not 


“vernier.” 
SHorp Lire Has No Literature 


There is nothing in our present-day literature to bring 
the general reading public into closer sympathy with 
shop life. Every field of labor and endeavor, except shop 


mechanics, has been covered by our writers of realistic 


fiction. It is possible that some day some master mind 
may throw the glamour of romance over the mechanic and 
thus bring before the public the true worth of this un- 
appraised man 

See how authors of prominence have brought forward 
in the last few years the true value of men in other use- 
ful walks of life! 
makes us change places with the engineer in the engine 


Frank Spearman, for the time being 
cab of a fast express; we catch ourselves swinging an axe 
in a logging camp with Holman Day or Stewart Edward 
White; or we are wearing sou’westers in a raging storm 
with one of Joseph C. Lincoln’s Cape Cod Cap’ns. 
Problem stories, high finance, political intrigue, the 
professions, all have received, and are receiving, much at- 
tention. Not one solitary writer so far has placed be- 
fore us in story form a tale of shop life as it is. 
There 
are daily scenes, Incidents and episodes, comic and tragic, 
that taken singly, woven and interwoven with a 
balanced plot, might be made by the proper hand to de- 


Shop life is not colorless, it is not uneventful. 
well 


pict appealingly the true life of the mechanic in the shop. 
As it is, if left to themselves, mechanics will by their si- 
lence continue to let those outside of the shop think of 
them as nothing but men tied to a whistle. 

es 


The 
in the air as a 


working 
vehicle 


recent successful application of a propeller 
means of propulsion both for a 
and for a canal barge has been followed by some interesting 
experiments by French officers in Algiers with a kind of 
sledge mounted on six whegls, driven by a 50-hp. motor, and 


similarly equipped with a propeller. This vehicle, which car- 


road 


ries three persons, travels easily over the rolling sand at a 
speed of 12 to 18 miles an hour, and is said to be able to 


climb gradients of one in five.-—“Compressed Air.” 








444 AMERICAN 





MACHINIST Vol. 38, No. 11 


A Thrust Bearing for High Unit Pressures 


SYNOPSIS—The Kingsbury thrust bearing ts designed 
to distribute the load uniformly over the entire bearing 
surfaces and to keep those surfaces separated by a film of 
oil. Pressures of 500 lb. per sq.in. at high speed and 900 
lb. at low speed are being carried in practice. 
3 

The limitations and difficulties with the ordinary types 
of disk thrust bearings are well known. These have given 
rise to a nuinber of forms intended to be used for higher 
unit pressures, higher speeds and with greater reliability. 
One of these is the Kingsbury bearing developed by 
Albert Kingsbury, of Pittsburgh, Penn. These are al- 
ready in service in steam turbines and hydraulic tur- 
bines. 

High unit pressures are being carried, up to 500 Ib. 
at high speed, and up 


per sq.in. for bearings operating 
Tests have 


to 900 |b. for others operating at low speed. 
given a coefficient of friction, ranging from 0.0008 to 
0.003, depending upon size, speed, unit pressure carried 
and nature of the oil used for lubrication. 

The novel feature of these bearings is a series of ad- 
justable bearing surfaces mating with a continuous thrust 
The parts carrying these adjustable surfaces are 
They are free to adjust them- 


collar. 
referred to as “shoes.” 
selves, thus bringing about uniform distribution of load 
over the entire bearing surface and, further, and more 
important, adjust themselves at a slight angle with the 
collar and thus glide or skim over the oil film which ad- 
heres to it. 

This latter action is in contrast with that of the usual 
disk thrust bearing, which tends to scrape or wipe the 
oil from the bearing surfaces and bring about metallic 
contact. Briefly summarized, this design aims to estab- 
lish perfect film lubrication between the contact surfaces 
in a manner similar to that obtained in a well designed 
and fitted journal bearing. 

CONSTRUCTION OF THE BEARING 

The illustration, Fig. 1, shows one of these bearings as 
made for a large hydraulic turbine generating unit, and 
installed under a 10,000-kw. machine in the power station 
of the Pennsylvania Water and Power Company, McCalls 
Ferry, Penn. The diameter is 48 in., the load 410,000 
lb. and the speed 94 r.p.m. 

The bearing surfaces are in an annular space between 
inside and outside oil retaining rings. Yn Fig. 1 the in- 
side ring is indicated by A and the outer by B. In the 
through which the oil 
to are indicated 


outer ring is a series of holes C, 
finds its outlet. The “shoes” referred 
by D and consist of a heavy steel block faced with babbitt. 
Their upper faces form the adjustable bearing surfaces. 
Each shoe fits into a recess in the body casting J, and is 
mounted on a spherical topped block E, in contact with 
another spherical topped block 7, which provide the ad- 
justment to running conditions. 

Below each shoe seat is an adjustable wedge for rais- 
ing and lowering. 
a uniform distribution of load. Between each adjustable 
wedge and its spherical shoe seat is a for liners 


These wedges are used to bring ahout 


space 


of various thicknesses, which are used to give a proper 
vertical setting to the rotor or part resting upon the bear- 
These are used for the original approximate lining 


ing. 


up of the parts, and the final adjustment for the bearing 
surfaces is obtained by the wedges. 

The arrangement of parts is such that the upper and 
lower shoe seats # and H, respectively, are in contact 
and their spherical surfaces permit of the delicate ad- 
justment of the shoes to the film of lubricating oil. 

THEORY OF THE DESIGN 

The theory of the design is this: In the ordinary 
cylindrical bearing, properly designed and constructed, the 
surfaces of the journal and its mating bearing are sepa- 
rated by an oil film. The thickness of this film varies, 
being thinnest near the point of greatest pressure and 
thickest at the point of least pressure. As an _ in- 
teresting fact this point of greatest pressure is not on 
the bottom in the case of a horizontal bearing loaded from 
above, but is somewhat in advance of the lowest position 
in the direction of rotation of the journal. This means 
that, as the oil is commonly supplied at the point of least 














Fig. 1. A Krnessury Turust BEARING 


pressure, the thickness of the film is thicker there than at 
the point of greatest pressure, and a section of the film 
can be likened to a ring-shaped wedge. 

The design of this thrust bearing, with the adjustable 
shoes, is to permit the bearing surfaces to take a posi- 
tion with reference to each other, so that an oil film of 
varying thickness can be obtained, and thereby perfect 
film lubrication maintained. Thus, the shoe can adjust 
itself and stand at a slight angle to the surface of the 
collar, having the oil film slightly thicker on the leading 
edge than on the following edge and riding on the film 
of oil. 

Provisions are made to supply a continuous flow of oil 
for the purpose of lubrication and to remove the heat 
liberated by friction. One warship of the United 
States Navy, the “Neptune,” is provided with these thrust 
hearings on steam turbines. 


TESTS OF THE BEARINGS 


A number of tests have been made at the works of the 
Westinghouse Machine Co., Pittsburgh, Penn. In one, a 
hearing was applied to a steam turbine under conditions 
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that would produce a considerable thrust. The mean 
surface speed was approximately 3240 ft. per min. By 
varying the load, changing the number of shoes, and, 
finally, reducing the effective area of the shoes, pro- 
gressively increasing loads were applied, ranging from 
1010 Ib. to 7050 Ib. per sq.in. . 

At all the pressures lower than 7000 lb. per sq.in., 
ihe bearings ran properly without heating. At pressures 
of approximately 7000 lb. per sq.in. the babbitt began to 
flow, thus increasing the areas in contact and reducing the 
unit pressures, but heating did not occur. 

On the “Neptune,” the thrust bearings carry a load of 
45,000 lb. distributed to give a unit pressure of 500 Ib. 
and run at a surface speed of 4300 ft. per min. In the 
power plant of the Pittsburgh Railway Co., three 5000- 
kw. turbo-generators are provided with these bearings. 
The unit load is 500 lb., with a turbine speed of 4200 ft. 
per minute. 

The bearing illustrated in Fig. 1 supports the rotor of 
a 17,500-hp. vertical-waterwheel generating-unit, and 
operates at a mean surface speed of 900 ft. per min., and 
a unit pressure of 350 pounds. 


From these records it appears that working pressures 


Temp. of Temp. of Temp. of 
Time Speed Load Oil Inlet Oil Outlet Room 
P.M. R.p.m. in Kw. Deg. C. Deg. C Deg. C 
5:35 OF 10,000 35.00 37.00 28 
6:00 94 10,000 35.00 37.00 28 
6:30 94 10,000 35.00 37.00 28 
7:00 94 10,000 35.00 37.00 28 
7:30 OF 10,000 35.00 37.00 28 
8:00 OF 10,000 35.00 37.5 28 
8:30 OF 10,000 35.00 37.5 27 
9:00 35.00 37.5 27 
TABLE I. LOG OF TEST ON THRUST BEARING AT FULL SPEED 
Temperature of Room 
Oil in Case Temperature 
Time Load in Kw Deg. C. Deg. C. 
2.05 0 33.0 25.0 
2.10 0 33.2 
2.15 0 33.3 
2.20 5,000 33.7 25.2 
2.25 10,000 34.0 
2.30 10,000 ; 34.3 25.0 
2.35 10,000 34.6 
2.40 10,000 34.9 
2.45 10,000 35.1 25.3 
2.50 10,000 35.1 
2.55 10,000 35.5 
3.00 10,000 35.7 
3.05 10,000 35.9 
3.10 10,000 36.1 25.0 
3.15 10,000 36.4 
3.20 10,000 36.6 25.0 
TABLE 2. LOG OF TEST ON THRUST BEARING WITHOUT CIRCU- 
LATION OF OIL ° 


of from 500 to 1000 lb. per sq.in. are safe and are low in 
comparison with the ultimate pressures that can be 
carried. This means that when these pressures are used 
there is a large factor of safety, or overload capacity. 


Resutts or TESTS 


The bearing shown in Fig. 1 was submitted to a care- 
ful service test. Table 1 shows the log of a test at full 
speed and under a generator output of 10,000 kw. The 
interesting fact is the very slight increase in the tempera- 
ture of the oil between its point of inlet and point of 
outlet, this increase ranging from 2 to 24% deg. C. (3°/; 
to 414 deg. F.) with an oil supply of 17% gal. per 
minute. 

The result of another test is shown in Table 2, in which 
the oil casing containing 570 gal. of oil was filled and the 
supply and outlet pipes closed. The temperature of the 
oil in the case at the beginning of this test, taken just 
before the machine attained normal speed, was 33 deg. C. 
(91 deg. F.). This run was finally extended to 1 hr. 
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15 min., with a temperature rise of the oil in the case of 
only 3.6 deg. C. (64% deg. F.). 

These tables serve to indicate the smallness of the 
coefficient of friction and friction losses in this type of 
bearing. From the machine-shop viewpoint there is an- 
other interesting feature in this design in that each shoe 
can be individually scraped to its bearing in a manner 
similar to that used in scraping in cylindrical babbitted 
bearings. 


Shop Insurance 


By Donatp M. LippeLi 


The cost of insurance is usually considered as neces- 
sary an overhead charge as the cost of heat or light. But 
as it is, comparatively, a small item, there is not always 
the same attention paid to keeping this cost down. Be- 
low are some of the items, according to the Graphic Arts 
Mutual Fire Insurance Co., which raise the fire hazard, 
and, consequently, insurance rates: Frail and faulty 
stairs; partitions of rough lumber, with open seams, 
knot holes, ete.; doors which do not close tightly ; open 
chimney flues (these should be closed with sheet metal 
or brick, not with combustible material) ; open stairways 
or elevator shafts. 

Machinery requiring oil should be set on zine or other 
metal sheets, not directly on wood floors; waste cans 
should have self-closing lids; gasoline cans should have 
covers held by a fusible link; the water or sand buckets 
should be regularly inspected ; wood should be kept from 
back of steam pipes; ashes should always go in metal 
cans; electric-lamp cords should not hang on nails or 
wrap around piping; shafting should be kept in align- 
ment; this will also decrease power bills; stoves or metal- 
heating furnaces should have fireproof foundations; and 
the use of any but safety matches should be forbidden. 


READ THE INSURANCE POLICY 


It will also pay the machine-shop proprietor to read his 
insurance policy and see what is not permitted by it. 
Often the quantity and kinds of volatile liquids which 
are permitted are strictly specified by the policy. In this 
connection it may be noted that the new product natural- 
gas gasoline is not a petroleum product, and its use, 
unless arranged for, may invalidate the policy. Special 
permission is often required in order to work nights, or 
in order to suspend work for a time. A chattel mortgage 
may invalidate the policy. 

After a fire, machinery should be protected from fur- 
ther damage, as this will be the owner’s loss, not the 
insurance company’s. If the insurance company, in cases 
of partial loss, will not give permission to move machin- 
ery to a sheltered place, cover it with thick oil to prevent 
rust and corrosion. Ordinarily, however, reliable com- 
panies welcome attempts to put matters in good shape, 
and prevent further loss. 

And finally, if observance of these rules does not sens- 
ibly reduce the premiums paid, it will at least reduce the 
fire hazard, which is equally important, for insurance will 
cover only a small part of the loss resulting from de- 
layed work, lost orders, ete. It will always pay to have 
your own fire department, and prepare to put out small 
blazes. All fires are the same size at first. This is the 
time to put them out. 
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Some Interesting Old Machines 
EDITORIAL CORRESPONDENCE 

The American Boiler and Manufacturing Co., Tona- 
wanda, N. Y. has a number of extremely interesting old 
machines whose history, unfortunately, seems to be un- 
known to those connected with the shop. As the work of 
this company is entirely repairing, and largely steam tug 
and similar work, the old machines answer nicely and 
seem to be able to handle almost everything in the way 
of a job“that. comes their way. 

The halftone, Fig. 1, shows a special cylinder-boring 
job being done on an old lathe of a ‘make entirely different 
from any with which I am familiar. 

The cylinder is supported on the lathe bed by means 
of the plate-steel forms shown, indicating that work of 
this kind and size was not uncommon. A regular star- 
feed boring bar is used. The boring head consists of a 
heavy rimmed pulley carrying two substantial boring 
tools at opposite points and being fed along the bar by 
The cylinders are perhaps 24 in. in di- 
ameter by 36 in. More details of both the work 
and the lathe are shown in Fig. 2. 

The tailstock is a bit unusual, 
practically a nut on the tail screw 
the two supports in the upper part of the tailstock body. 
Both bearings are provided with caps and substantial 


the star feed. 


long. 


the handwheel being 
which slides through 


capscrews, so that the screw can be clamped at any de- 











Fig, Bornine A LARGE CYLINDER ON AN OLp LATHE 








Fic. 2. Front or LATHE, SHOWING THE BED 
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sired position against turning under strain or vibration. 
As will be seen the tailstock is a sort of double-decked 
affair, the lower part probably having been put under to 
raise the tail center and increase the swing of the lathe, 
although this is not certain. 

The front of the lathe, which has an exceptionally light 
bed, is shown in Fig. 2. This can be noted from the 
lattice-work effect in the front and the ledge supporting 
it. The carriage has no apron and from all appear- 
ances was originally fed with a chain operated from the 
handwheel at the head on the extreme left. This view 
also shows the arrangement of plate-steel cradles for 
the cylinder being bored. 

Another lathe job in the adjoining machine was the 
turning of the large piston shown in Fig. 3. This was 
so large that it would not swing over the carriage saddle; 
a boring bar was, therefore, used as a turning tool. As 
shown, it is being used to cut the grooves for the piston 
ring, the same tool serving for a substantial boring bar 


>? 


for the piston-rod hole in the center, and a large vari- 
ety of other work. 


















Fig. 4. AN OLD SHEAR AND Its DrRIvE 














Fie. 3. Groovine A LARGE PISTON 
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An OLp Power SHEAR 


What is reputed to be the oldest machine in the shop 
is shown in Fig. 4. This is an old shear. The original 
base is a comparatively thin plate, as can be seen, but 
this has been mounted on a heavy cast-iron slab, and 
this in turn on a substantial rock foundation, so that the 
old machine does much more efficient work than might 
be supposed. The arrangement of levers and toggles is 
somewhat unusual, as is also the method of applying 
power. This consists of a connecting rod and a crank on 
the countershaft above, the countershaft carrying a heavy 
flywheel to store up inertia for carrying the shear blade 
through the metal to be cut. The whole design is rather 
interesting, especially, where the fulerum end of the 
blade is hooked under a projection on the frame and 
held in position by the side links shown. 

Old machines are always of interest for that reason 
alone and in of the nature shown, where novel 
points of design are included, the interest is augmented. 


cases 


os 
ve 


To Save Time in Broaching Out Square 
Holes 


Experts in broaching have been suggesting to auto- 
mobile engineers and manufacturers a real economy in 
the making of gears with squared holes for sliding-gear 
transmission. The fit of the gears on the square shaft 
depends almost entirely on the flat surfaces at or near 
the corners, and very little on the center portion of the 
flat surface. With this in mind, it is proposed to bore 
or drill the round hole in the gear slightly larger than 
the diameter across the flats of the squared shaft, as 
shown. 

Taking a 114-in. square shaft and boring the hole yy 
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in. larger or ],>; in. in diameter, we see in the illustration 
exactly what this would mean. The amount of 
to be cut out would be materially reduced, the portion A 
to B not being touched by the broach in any way. Yet 
the remaining surface in the corners would be ample to 
carry all the load of the gears alt work, and the clearance 
A to B would allow the best of lubrication for the gear 
and shaft. 

There is also another point regarding the broaching 
The 


center relief as shown, gives considerable added chip 


metal 


question beside the amount of metal removed. 
space as well as reduces the amount of chip, thus allow- 
ing a heavier chip per tooth. This may either reduce 
the length of the broach or allow a longer hole (such as 
two gears at once) to be broached with the same length 
of broach. The problem of broaching is very largely a 
question of chip clearance between the teeth. 
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Cutting an Extremely Accurate Gear 


The illustration shows a method in use in the shop of 
the Norton Grinding Co., Worcester, Mass., for cutting 
extremely accurate gears. ‘The cutting is done on a 
miller purchased for this work and used for nothing else. 
As now in use, the outer arbor support is provided with 
a ball bearing to eliminate shake. 

The greatest point of interest is the indexing fixture. 
The index plate is cut with the number of teeth required 
in the gear, that is, for each gear produced by this method 
there is a corresponding index plate. The teeth are of the 
ratchet form, as shown, and each was scraped and cor- 
rected to insure its accuracy. The plates were made by 
one of the foremost builders of 
in this country. 

The method of connecting the index plate and gear 
blank and the setup on the miller table are so plainly 


accurate machine tools 
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FIxTurRE For Currineg Extremety Accurate Gears 


shown as to need no description. However, the indexing 
plunger and its method of clamping need particular refer- 
ence. 
such as to fit the spaces in the index wheel. 


The plunger has one radial face, and its angle is 
This plunger 
is under the control of a hand lever on top, by means of 
which it can be withdrawn and reéntered. To insure a 
proper seating in the wheel, it is forced downward by a 
helical spring as shown, and further. to insure accuracy 
of spacing, it is brought into contact with a registering 
face on the support. | | 

This registering face is hardened, ground and lapped 
and the corresponding face of the plunger is likewise 
hardened, ground and lapped. After the plunger is 
entered in the index wheel and seated. the clamping 
handle shown just above the wheel forces these registering 
faces into engagement and holds them there. This is ac- 
complished by means of a beveled face on the plunger 
and a corresponding face on a block which is forced 
against it by the locking handle. These two faces give 
a wedging action, which insures the accurate seating 
of the plunger for each tooth. The gears cut bv this 
miller and special fixture are extremely accurate, as 
proved by very careful tests. 
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Planing Grinding Machine Beds 
By A. TOWLER 


The British firm of Charles Churchill & Co. builds a 
series of grinding machines of the plain, internal, uni- 


versal surfaces and ring types. These are made in vari- 








Fie. 1. Puantne A LarGe GrinpDerR BED 
ous sizes and are manufactured under the name of the 
Churchill Machine Tool Co., Ltd., at Pendleton, Man- 
chester, Lancashire, England. 

Fig. 1 shows the planing of one of its large 16x168-in. 
plain grinder beds. The length of the bed is 26 ft., and 
weighs approximately 5% tons. The machine used 
for the operation is a 30x6x4-ft. planer; two tools being 
In operation at once. 

Fig 2 shows the planing of six 4x24-in. plain grinder 
beds. The machine used is the same as shown for the 
planing of the large bed, Fig. 1. The beds in Fig. 2 are 
set up on the planer so that they are planed with the 
sides parallel, two tools being used at once. 


ced 
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Guard for Planer Feed Gears 


Among the minor details of shop equipment which 
receive careful attention by the Lucas Machine Tool Co., 
Cleveland, Ohio, is the method of guarding the planer 
feed gears shown in the illustration. 

Although these are not especially dangerous gears and 
have few serious or fatal accidents to their credit, they 
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heads be jammed together 























GUARD FoR PLANER Freep GEARS 


are frequently a source of injured or mangled fingers, 
and always present a menace. 

This device consists of a surrounding guard A, which 
is bolted to the end of the planer rail, and a sliding plate 
or cover B, which goes over the large gear and also 
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covers the smaller or trigger gear, so as to make it diffi- 
cult to get the fingers in a position to be caught be- 
tween them. 

This cover plate is held in place by two thumb- 
screws D, which hold it in any desired position within 
the range of movement allowed by the curved slot C. 





PLANING Srx SmAutt Grinper Beeps 


Fig. 2 


This allows it to be readily shifted to any necessary 
position for changing the feed gears from one screw to 
the other, and is. so easily operated that there is no diffi- 
culty in using it at all times, thus preventing the possi- 
bility of accidents to the planer hand. 

Another safety device found on the same planer is 
shown in the sectional view at the right. Instead of 
being positively fastened to the feed screw, the large 
feed gear operates through two leather friction disks Z, 
so that if the head strikes an obstruction sufficient to 
damage it, these friction disks slip and prevent injury. 
The amount of friction is regulated by the nut on the 
outside, which is aided by a check nut. The whole device 
is very simple and gives excellent results. 


% 

The managing director of the Pneumatic Tool Co., J. K. 
Lencke, sends us the following translation of an editorial 
item in a Russian paper. America is not such a bad place 
after all. 

The labor journal “Lutsch” (Guard) celebrated on Jan. 18 
the jubilee of its hundredth issue. In its hundredth issue, 
it publishes the following self-praising statistics regarding 
the 99 preceding numbers. 

“Thirty-three numbers were confiscated, five numbers 
have been fined a total of 2200 rubles or 17 months imprison- 
ment for the managing editor. For one number the editor 
was fined, the penalty being a term in prison, he not being 
allowed to pay this fine with money; four editors are now in 
in prison and is 


prison. One editor has finished his term 
now at liberty. Of the 99 numbers issued, 39 numbers re- 
ceived penalties. Of every five issues two were punished. 


The foregoing is the penalty budget.” 
o 
ee 
The known coal -area in the United States covers 310,000 
sq.m., and there are 160,000 sq.m. additional which may 


contain marketable coals and 32,000 sq.m. which are not 
available. The original content of these coal measures is 
estimated at 3,076,204,000,000 short tons, of which 1,922,979.- 
000,000 short tons are easily accessible: 1,153,225,000,000 short 
tons are accessible with difficulty. The production from these 
coal measures to the end of 1911 was 2,270,798,7387 short 
tons of anthracite and 6,468,773,690 short tons of bituminous. 
an aggregate of 8,739,572,427 short tons. This production 
represents an exhaustion of the coal beds equal to 14,181,890,- 
000 short tons, or a little less than 0.5 per cent. of the origi- 
nal supply. The quantity of coal yet available for mining 
is 3,062,022,020,000 short tons, or about 99.5 per cent. of the 
original supply.—“Compressed Air.” 
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LETTERS FROM PRACTICAL MEN 





Some Devices Used in a Watch Shop 


An inexpensive device designed to hold the punch A 
while stamping around its circle is shown in Fig. 1. 
These punches are used in various sizes in the manufac- 
ture of watches, and are stamped accordingly. The 
number of punches does not warrant making an expensive 
tool; however, there are enough of them to make the 
use of a single V-block seem inadequate. 

The five grooves in the block are milled with a round- 
edge cutter of the same radius as the work. Attached 
near the edge of the block is a sheet-steel stop, while the 
cleat is provided with five fillister-head screws, which are 
adjusted lightly to hold the work against the stop. In 
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Fic. 1. PUNCH-HOLDING DevICcE Fig, 2. 
operation the block is loaded with punches, then each 
punch is stamped with the digit or letter in rotation. In 
this manner the liability to err is reduced, and the work 
can be conveniently done. 

Fig. 2 shows a gage for setting turning tools on the 
center in the bench lathe. In setting turning tools, or 
a cutting-off tool, the gage is placed on the lower portion 
of the slide rest, while for boring tools, and others used 
for facing, the gage is placed upon the upper portion of 
the slide rest. 

Although a few details in the drawing are omitted, the 
construction of the gage is clearly shown. One of these 
details will be seen at A; the base is recessed on the bot- 
tom side, and tapped for the thumb-screw. This screw 
is simply for convenience in moving the points B and C 
of the gage over the tops of the tools to be set. The 
gage is hardened throughout, its bottom only being 
ground. 


A Cup Guarp 


Most everyone operating machine tools has at some 
time been annoyed by flying chips entering the eye. On 
some work running at high spéed these chips are often 
very small and speedy, and upon entering the eye cause 
the operator some pain. 





TURNING-TOOL GAGE 


To stop these chips I designed the attachment shown 


in Fig. 3. The limb A is secured to the front of the 
headstock of the bench lathe by means of the screw B. 
When the limb is in position it makes an angle of, say 30 
deg., with a perpendicular line passing through the center 
of the lathe spindle. The cylindrical portion of the beam 
C passes through the hole in A, and can be set with the 
thumb-screw D. The square end of C is also drilled for 
the passage of the steel wire EZ, which may be adjusted in 
the same manner as (. 

Attached to the lower end of the wire is an arrange- 
ment for holding a watch crystal. This consists of a steel 
sleeve F and a setscrew at one end, and a brass ring 
G, which is recessed for the crystal 1 at the other, the 


























Fic. 3. Cure Guarp 


two being coupled as shown. A crystal that is consider- 
ably smaller than the recess in the ring may be shellacked 
in if necessary. 

Gus. HABSSLER. 
Elgin, Il. 


3 


Testing Fixture For Cylindrical Pieces 


The line engraving shows a fixture for testing the 
eccentricity of cylindrical pieces such as small shafts 
The fixture is made with a cast-iron base A fitted with 
a longitudinal slot. A tailstock B and headstock C are 
fitted on the base, alignment being obtained by means of 
tongues fitting in the slot of the base, and then fastened 
down by means of bolts. 

The tail- and headstocks are fitted with hardened-steel 
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centers. The tailstock center is made a good sliding fit. 


A tension spring D bears against a shoulder on the center 
and also against the hardened steel bushing 4, thus 
producing a quick adjustment. The brackets fF’, which 
are aligned and fastened on the base, are fitted with the 
adjusting rods G, which may be held in any desired 
position with the setscrews H. These rods are used for 
holding Starrett’s small indicators. The brackets /’ may 
be used in different positions on the base to suit any 
shoulders on the shaft to be tested. 
J. A. FISHER. 
Wakefield, Mass. 
es 
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Peening Cast Iron 


Every now and then I see a man stuck with a job 
when, had he known something of the nature of cast 
iron and its adaptability to peening, he would have been 
able to bring it in quite easily. 

It was in a lace-machine shop where I saw this method 
most used, not in an emergency, but as a regular part of 
the routine. Two men, at least, were constantly em- 
ployed peening links, levers and connecting rods, to bring 
the holes in line or take out the twist. 

No one ever thought of blaming the jigs. If a link 
would not slide on the pins after a fair application of an 
oli reamer with a piece of wire put down one of the 
flutes to bring it up to size, the next thing to do was to 
push the link on the pins as far as possible and then, 
by grasping one end in both hands and twisting first one 


FIG.1 SHOWING ARRANGEMENT OF BLOWS IN 
RELATION TO PULL FOR TWIST 
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FIG,2. A STRAIGHT PEEN 


PEENING Cast IRON 

way and then the other, the direction of the twist was as- 
certained, and a chalk mark made to indicate which way 
the job wanted to go. Then came the time for a man to 
show his skill. 

The link was taken to an anvil on the bench, and 
two pieces of Y- or 5¢-in. mild steel, were bent to the 
form shown in Fig. 1. A boy was set to twist and bal- 
ance one end of the link, while the mechanic managed the 
other with one hand and peened with the other. As a 
rule, an ordinary machinist’s hammer is used, and by tilt- 
ing the flat face to about 45 deg. a very effective peen is 
obtained. 


AN ImporTANT POINT IN PEENING 


One of the great points is to break the skin at every 
blow, causing the blow to sink in. By so doing, metal 
is displaced, and the arrangement of the blows determines 
the effect obtained. The pulling simply helps, at the 
same time keeping the casting solid on the anvil. 
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The direction of the peen is generally indicated by a 
chalk mark, either at right angles or diagonally, on the 
casting. A number of combinations can be obtained by 
altering the angle of the blows. Figs. 1 and 2 show 
some, while a little experience soon suggests others. 

Next in importance to the direction of the blows and 
the pull is the necessity of keeping the work flat on the 
anvil. This, perhaps, is of the greatest importance, as 
no work can be done otherwise. Unsound blows generally 
result in broken castings. This detail is generally left 
toa boy. These boys soon become remarkably expert. 

I daresay someone will suggest that castings which 
have been peened are unsound. To this I would reply 
that I have seen connecting rods at the end of a lace- 
curtain machine so battered as to have the appearance 
of repoussé work, and yet do the heavy duty imposed on 
them for vears. 

Artuur Dyson. 

Leicester, England. 
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Adjustable Drill Jig for Oil Holes 


An adjustable drill jig for drilling the oil and dowel- 
pin holes in various-size crank and camshaft bearings for 
automobile engines, is shown in the engraving. This 
was devised as it was found difficult to drill the holes 
exactly in the center at right angles to the split, due 
to a slight variation in the sawing. The jig is operated 
by the eccentric shaft A, working in an elongated hole 
in the plunger B, on which is fitted the plate C, which 
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ADJUSTABLE DRILL 
can be adjusted to various sizes of bearings; the plunger 
being graduated makes it possible to set with very little 
trouble. 

The bearing is laid on the plate C and up against the 
stop D, then raised by means of the eccentric A against 
the blocks #, F, G, which form a V and center the bear- 
ing. The block £F is stationary, while the blocks F and 
( can be adjusted for different lengths of bearings. 
The slip bushing H, which can be made for different-size 
holes from ;%; down, is carried in the adjustable blocks 
J and K, and the stationarv block L can be removed if 
found necessary to allow for a closer adjustment of the 
blocks J and K. These bush blocks are held in place 
by the dovetail on one side and the gib M on the other. 
The graduations at N are used both for setting the V- 
blocks F and G, which are held in place by screws which 
slide in elongated holes, and the drill bushings. 

G. S. Knapp. 
Detroit, Mich. 


March 13,.1913 AMERICAN 


A Simple Method of Repairing a Pres- 
sure Blower 


A great many mistakes are made and money is need- 
lessly wasted as a result of jumping at conclusions. An 
illustration of this was recently afforded in the repair of 
a pressure blower. The furnace equipment had to be 
changed so that crude oil could be used in place of gaso- 
line as a fuel. A 2-lb. air pressure was needed for the 
crude-oil burners. This was also the limit of pressure ob- 
tainable from the pressure blowers, which had been used 
to furnish the air to the gasoline plant. 

As the blowers had been in operation for about ten 
years with no repairs, it was judged that they might be 
in need of them. The air pressure was accordingly tested 
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THr Mernop Usep ror Reportine A PRessuRE BLOWER 
and found to be 1% Ib. on one blower. It was, there- 
fore, decided to take this blower apart and look it over 
for leaks and wear. 

The line engraving shows a section of the blower. 
head was removed, and it was found that the inner shell 
er casing ABC was not concentric with the outer flanges 
DEF, that is, the thickness CD was greater than the 
thickness BE by about 3g in. The man who was making 
the investigation reported this difference in thickness and 


One 


apparent wear to the foreman of the machine shop, and it 
was decided to rebvore the casing. 

As there was no lathe large enough in the shop to swing 
this casing, it was necessary to send it outside to a re- 
pair shop. The superintendent of this shop made care- 
ful inquiry as to reboring. He reported signs of the 
original tool marks at the point of supposed greatest 
wear. He was that the directions given him 
were correct and that the casing should be bored con- 
centric with the outer flanges. This was done and the 
blower assembled. It was now impossible to maintain 
more than 1 |b. air pressure, and, of course, further in- 
vestigation was necessary. 

At this stage it was thought advisable to have one of 
the draftsmen make a layout of the blower and see if the 


assured 
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shell really was meant to be concentric with the flanges. 
This layout showed that the thicknesses at CD and BE 
were not meant to be the same and that the repair-shop 
superintendent’s report as to the original tool marks was 
undoubtedly correct. 

The radius of the outer flange circle is G. The radius 1 
is the radius of the inner casing or portion of the blower 
which the fan blades rub against. The distance between 
the centers is the amount of eccentricity. The heads on 
the blower contain the eccentric grooves in which the 
guide blocks J slide. 

The method employed to repair the blower was to rivet 
e steel shell or lining on the casing and bore out the 
excess material so that the casing was restored to its origi- 
nal condition. By adding new leathers to the blades and 
a new rubbing piece at the bottom of the piston® together 
with a slight increase in speed, the required 2-lb. pres- 
sure was approximately reached. 

This method of repair proved so simple as to drive 
home the opening statement. 

C. C. MACKENZIE. 

Cincinnati, Ohio. 

33 
Derivation of Constants for Depth of 
V-Thread 

While pursuing the study of geometry and trigonom- 
etry, the practical man is often confused by formulas 
which seem to conflict with one another. This confusion 
is occasioned by carelessness in the preparation of these 
formulas, which have, through constant use, been ac- 
cepted as correct, 

The formula most used and which is the correct one 
for V-threads is: Single depth 4 pitch & tan JY (in 
this case 60 deg.). The figuring is indicated in Fig. 1. 
The other formula occasionally used, and given in the 
textbook of a prominent home-study course, is funda- 
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be Pitch 4 ~ Pitch 
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Side Opposite = Side Adjacent xTangent Side Adjacent = Hypotenuse x Cos 


wide Pifch x Tan 60° d Cc x Cos 30° 
= . Pit ; 
a = PITCH x 1.732 d itch x 0866 


d = 0.866 P 


ad = 0866P 
Incorrect Formula for V-Thread not 60° 


Correct Formula for V-Thread 
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CONSTANTS FOR Deptru or V-THREAD 


mentally incorrect. It follows: Single depth = pitch 
< cos 30 deg. The figuring is indicated in Fig. 2. 

The latter formula gives a correct result for a 60-deg. 
thread only by the grace of the 60-deg. thread, and would 
not be correct for any other angle of thread than the 60 
deg. It is incorrect for the reason that an algebraic for- 
mula, fundamentally correct, can be applied to all cases 
and not only specific ones. 

E. A. ErMoxp. 


Philadelphia, Penn. 
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Repairs on Sugar Machinery 


1 small sugar mill, out among the bushes in 
Hawaii. In case of a breakdown, the entire plantation is 
held up. The things a man will do under such cir- 
cumstances, where it takes ten days or more to get into 
communication with the nearest foundry, are entirely 
different from what he will do if the foundry is across 
the street. 

In a vacuum pump of the flywheel type I found the 
flywheel cracked through the hub from the keyway out. 
It is a split wheel, bolted and keyed on the shaft, the 
key being in the center of half of the hub. It was im- 
possible to proceed, so I dismounted the flywheel and 
chipped a new keyway in the opposite half of the hub. 
In the meanwhile, the smith constructed two U-bolts as 
shown at A, Fig. 1, to replace the four hub bolts. 

The original hub bolts were 1144 in. in diameter. 
Therefore, the U-bolts were bent up out of 1%%-in. 
round iron. I also had the bolt holes chipped on the 
cracked half of the wheel, as shown by the dotted lines 
at B, so as to avoid sharp corners for the new U-bolts. 
The wheel was again set up and a new key fitted, the 
broken half of the wheel being on the side of the shaft 
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each. I also had the smith cut off a bar of 114x5-in. 
soft steel and punch 4-in. holes in it in three places, as 
shown at A, Fig. 2, making a truss. He was instructed 
to waste as little metal as possible in punching, and to 
punch the two end holes % in. closer together than the 
distance between the side bolts. 

We then heated our truss to a red heat all over and 
clapped it on, screwed the nuts home, and turned the 
hose on it. The crack pulled up neatly and the press 
has been as good as new ever since. 


A CROSSHEAD REPAIR 


Another little accident occurred in which the crosshead 
of a small steam engine went to pieces and things looked 
glum for a while. The piston rod was tapered and keyed 
into the crosshead in the orthodox manner. A slug of 
water got into the engine and the rod tore out of the 
crosshead, the key taking a V-shaped chunk of cast 
iron out along with it on each side, as shown in Fig. 3. 
The iron on the side of the wristpin hole opposite the 
damaged end, was not cracked. 

The crosshead was chucked and the outside of the boss 
threaded, as shown. A steel ring, about 34 in. thick and 
wide enough to cover the boss, was then made; the ring 
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opposite to where it was before, and the U-bolts clamping 
it firmly as shown. The entire wheel weighed about two 
tons; and it has been as good as ever for the past three 


years. 
REPAIRING A FILTER PREss 

Another little job I had occasion to worry into shape 
was the broken yoke on the filter press shown in Fig. 2. 
The screw which goes through the nut in the center of 
the cast-iron yoke bears upon a series of frames not 
shown, which in turn are held back by another similar 
yoke at the rear, the two yokes being bolted together by 
the two 4-in. side bolts. 

The whole apparatus stands in a horizontal position. 
When the time comes to screw up a press, an 8-ft. flat 
bar is inserted in the holes provided in the screw head 
for that purpose, and some three or four energetic and 
perspiring men grab the bar and bear down upon it. 
The effect is to screw up the press. 

There came a time, however, when something went 
The yoke cracked at the nut and let the men 
down in a pile. I removed the two 4-in. nuts from the 
through bolts on the broken yoke end of the press and 
faced them down, removing one inch from the face of 


wrong. 


being of a diameter that enabled me to cut an internal 
thread in it to serew tightly onto the threaded boss. 
This was screwed up with the chain tongs, and drew the 
crack up tightly. After this I bored out the tapered 
hole for the piston rod, giving it a straight bore, and cut 
an interna! thread in that. 

The slotted end of the piston rod was cut off, and a 
piece of larger stock welded on; this new end was 
threaded to fit the internal thread in the crosshead. A 
locknut completed the job and it now is as good as 
ever. To improve the appearance of the job, I poured 
some babbitt into the cavity where the chunks of cast 
iron had been torn out: the surface of the babbitt was 
dressed down flush with the face of the boss and the job 
looke’ as if it had been designed that way. 

H. K. SCHOLEFELD. 

Kailua, Hawaii. 
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Galvanized iron can be divided into three classes, depen4- 
ing upon the way in which it is produced. These are: Hot 
galvanized, made by passing the iron through a bath of 
melted zine. Sherardized, made by heating the article in the 
presence of finely divided zine and zinc-oxide. Wet or elec- 
trogalvanized, made by depositing a layer of either zinc or a 
zine alloy electrolytically on the iron article from an aqueous 
bath. 
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Cutting Gears 


In Vol. 34, page 311, I came across W. M. Secoy’s ar- 
ticle entitled “Cutting Spur Gears in a Shaper.” This ar- 
ticle shows a method of making these gears in the shaper, 
using another spur gear for indexing. For years I have been 
making odd gears in this manner, but without the V-blocks 
shown. I simply drop the mandrel in between the jaws of 
the shaper vise, as shown in Fig. 1. 

A lathe change gear with the proper number of teeth, is 
always to be found, and by having one mandrel of the proper 
size for each bore of change gears available, any gear can 
be immediately set up for cutting. It is necessary to either 
make the bore of the gear blank of suitable size to fit the 
mandrels at hand, and rebore after the teeth are cut, or bore 
the blank to the proper size and fit a bushing to take the 
mandrel. 

The latter method is preferable, as the different sizes of 
bushings which accumulate can be put away for future 
use. By clamping the vise on the side of the shaper knee, 
as shown, bevel gears of all shapes and sizes can also be cut 
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Fie. 1. Curtine Spur AND BeEvet GEARS 


the job is finished, the shaper head being allowed to travel 
while the operations of unscrewing the vise, indexing and 
tightening up again are gone through. As a method of cut- 
ting “odd job” gears in a shop where there is no gear-cutting 
machine it is unsurpassed. 


Gear Cutting Without Indexing 


What follows is a gear-cutting job done without any in- 
dexing at all; moreover, the gear blank was never in the 
lathe, the entire machining of the job being dore in a 28- 
in. shaper. This was a built-up worm gear, 38% in. pitch 
diameter, 120 teeth, pitch 1 per in., depth of teeth, % in., 
width of gear face 3 inches. 

The job was done out in the country where better ap- 
pliances were not obtainable. The ofiginal gear was a 
cast-iron affair and was used to drive an elevator drum. The 
worm was also cast iron, and in the course of events they 
both wore out, and all went to pieces when overloaded. As 


the gear was a complete wreck I had the spokes chipped off 
in order to use the hub for the new gear. 

The original gear had a 2-in. face, but on looking over the 
stock rack I could not find a bar of 2-in. square steel, so I 
selected one of 2x3-in. section, and had the smith cut it off 
and bend it into a ring to form the rim. Then I had 12 
pieces of %x2-in. soft steel cut off and slightly bent, as 
shown at 8S, Fig. 2. The six new spokes were made by 
riveting these pieces of %x2-in. steel, one piece on each 
side, to the rim and hub, the seats for the spokes first hav- 


ing been chipped out to allow the spokes to drop into a 
recess, shown at B both in the hub and rim. 
The whole was carefully put together and riveted. After- 


ward I had three braces made for each side of the wheel. 
These were made of %x1%%-in. steel and riveted inside the 
spokes, one %-in. rivet in each end of the brace fastening it, 
one end near the rim on one spoke and the other end near 
the hub on the next. This gave the wheel the proper rigidity. 
The manner of fastening the braces to the spokes is shown 
at C. 


Cutting the Teeth 


The next operation was to cut the teeth. Search in the 
scrap pile produced a length of 5-in. flanged cast-iron pipe, 
with an outside diameter ef 64% in. I had an end sawed off 
this 6 in. from the back of the flange. This end I turned 
down to a 6-in. diameter, which made a running fit in the 
gear hub. Stripping the knee off the shaper I bolted the 
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Fie. 2. Curtine a Larce Worm GEarR 


flange on the shaper apron, thus procuring a mandrel to 
swing the gear on, as shown at A. The mandrel had to be 
bolted on at an angle to get the proper angle of gear teeth 
to engage the worm. 

By chalking one side of the gear rim, and by means of a 
surface gage, I scribed the pitch line, turning the gear by 
hand. Then with a set of tram points, I laid off three equi- 
distant points upon the pitch line Working from these I 
laid off three more points between them. Then -vith the 
dividers I divided each space in half, and then again in half. 

Having now established 24 divisions, I subdivided each 
into 5, which gave me 120 points one inch apart. The points 
I prick-punched as I proceeded. In shaping the teeth the 
indexed head of the shaper was used as follows: First 
operation. Rough out slot. Second. Set over head 12 deg. 
and finish-plane one side of tooth. Third. Set over head 12 
deg. in opposite direction and finish-plane opposite side of 
tooth. Fourth. Plane top of tooth next in order. Fifth. Un- 
bolt, clamp and turn the gear around on the mandrel, set- 
ting to gage shown at G. 

The only measurements were made from the prick-punch 
marks which remained, one in the center of each tooth. A 
pair of dividers did that; the shaper head took care of the 
angle of the tooth faces, and naturally the tops and bot- 
toms of the teeth came out correct as to width. 
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To secure the rim during each cut I fixed an angle plate 
to the top of the apron, as shown at D, put the distance 
pieces E between the angle and the gear rim, and a clamp 
F with two %-in. bolts held the whole together. The dis- 
tance pieces had to be varied, as the sides of the rim were 
rough. For this purpose I used a stack of old nuts and 
washers. 

A new worm blank was turned up from a brass casting on 
hand, and the worm cut in the lathe. The job was not 
highly accurate, but as it was only for an elevator drum it 
did not matter. It ran with remarkable smoothness when 
installed, and it is now stronger than before. 


os 
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Speeding up a Small Shop 


I read with interest the letter of A. Clarke, page 202, in 
which he appeals to your readers for suggestions regarding 
the “speeding up” of his plant. The problem facing Mr. 
Clarke is common, I believe, to 50 per cent. of the owners of 
factories where the work is of_a similar character. 

I think it is Mr. Clarke’s fortune rather than misfortune 
that he is unable to adopt one of the elaborate systems now 
in use throughotft this country and Europe. Systemization 
is all very well in its way, but too often it neglects to con- 
sider the human element. The inevitable result is failure. 

In this particular case, I think ‘that Mr. Clarke is work- 
ing along wrong lines. From the information available, good 
results could be obtained from the existing plant and staff 
by adopting a system modeled on the following lines which 
incorporate the principles of the bonus system with some of 
the features of the profit-sharing plan. 


A Suggestion 


(1) Every job to be given a contract number by which it 
is to be known in its journey through the shops. 

(2) An estimated price to be set for each job by the su- 
perintendent, in consultation with the charge men. (Each 
job to be considered complete; that is, the price to cover all 
necessary work.) 

(3) A record of the cost of all jobs to be kept and the 
difference between the estimated and actual cost to be re- 
corded. 

(4) At stated intervals the net gain thus recorded to be 
distributed among all the employees in proportion to their 
several standings in the shop. (In many similar systems 
the firm deducts 50 per cent. before distributing.) 

In this way the workmen would be inter-dependent, and 
the fitting and erecting gangs would discover that it is 
not to their advantage to lag behind as by doing so the ef- 
forts of the machine hands would be discounted. The extra 
clerical work necessary for this system is practically nil. 

JOHN GRAHAM. 

Sparrows Point, Md. : 
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Referring to the article by A. Clarke, “Speeding Up a 
Small Shop,” page 202, it seems to me that giving the men a 
premium, but without the premium system, might result in 
benefit both to them and to the firm. This can be done 
by simply making it prize money. Magy hours are lost in 
the shop during the year through tardiness and absence. If 
the .firm should offer a prize to the individual, gang or de- 
partment making the best showing in a certain period for 
the least time lost (without reasonable excuse) this ought to 
produce good-natured rivalry, which in the end will be 
beneficial to both men and firm. r 

The same course may be followed with the scrap heap. 
Offer a prize to the individual, gang or department making 
the least spoiled work in a certain period. A method of 
scoring could be devised and perhaps a score-board kept. 
Why not put up a suggestion box in the shop, too? Perhaps 
the real solution can be found without going outside. 

Mr. Clarke states: “We rely upon the efforts of a su- 
perintendent who does nothing but walk the shop and fol- 
low the work.” Perhaf™the superintendent is too much in 
evidence, and the men believe they are being unjustly 
rushed and watched, and consequently spend a good part of 
their time loafing and watching the boss. A little less direct 
supervision and a little more confidence in the men should 
bring better results. 

M. H. CHASE. 

Wethersfield, Conn. * 
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It is estimated that the normal annual consumption of 
wood screws in this country is from 31,000,000 to 32,000,000, 
gross. 
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The Skill in Welding 


Permit me to take exeeption to the statement that anyone 
can weld, made by Alexander Taylor in his interesting ar- 
ticle on page 198. I have never done any welding myself, 
but I am in a position where I constantly see acetylene, oxy- 
hydric and electric machine welding being done. Thus, not 
being a welder, my opinion should at least be unprejudiced. 

While it may not take as long to become a successful 
autogenous *welder as to become a machinist, it certainly 
does take longer than to pick up enough skill to work at 
the machinist trade. I believe that some people can never 
make good welders. I have seen a number of new men 
broken in at this trade, and for one who succeeds, four 
or five others fail and give it up as hopeless. 

There are other people in our vicinity doing welding and 
they have the same apparatus as we, but we frequently re- 
ceive jobs that our competitors have made a failure of, and 
even work of their own when itgs of a very important na- 
ture. Why {s this, if anyone ec weld? 

We can also note a difference in our own work, for it is 
improving all the time, although not so rapidly now as at 
the start. Work done a year ago by one man was not nearly 
so smooth, nor was it done as rapidly as the work he is 
doing today. This is true of nearly all of our operators. 

It has been said in print that the instrument most needed 
in the acetylene welding field, is one to detect internal flaws 
in a weld. Our best men have practically no trouble in this 
direction, while the newer hands do. Thus the foreman as- 
signs jobs to the men acording to the difficulty and responsi- 
bility of the work. 

It is not only the actual welding that must be considered, 
but the preheating and annealing as well. A good man may 
pick up welding in a year or so; but there are some men 
who couldn't pick it up in a life time. 

There is an art in welding and until the process is given 
serious consideration by those taking it up much poor work 
will result. 

JOHN BAILEY. 


Milwaukee, Wis. 
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Foreign Visitors in American Plants 


Let me most heartily commend your editorial on page 
372 under this same title. I am glad to see a journal like 
the “American Machinist” standing for cordiality and court- 
esy in international relations. 

The American Society of Mechanical Engineers, which is 
referred to, has always maintained the broadest policy in 
this direction and one which gives expression to the sign cut 
in marble over the entrance to the works of its honorary 
member and past president, John E. Sweet; “Visitors always 
welcome.” 

There is an old, old saying which holds good in this 
connection as in every other human relation in life; “If a 
man would have friends he must show himself friendly.” 

A. L. PRATT. 

New York, N. Y. 
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Using a ‘‘Clogged’”’ Reamer to 
Advantage 


Having read with interest the contribution of D. O. Bar- 
rett, Vol. 37, page 935, on the building of gasoline engines in 
Canada, I was pleased to come across his reference to the 
“clogged” reamer for boring cylinders. I used these tools 
for boring the bearings of small plummer blocks and larger, 
up to 6 ft. in diameter, and have always obtained good re- 
sults. Such a tool was used for a rather difficult job on 
one occasion. 

A cylinder was cast in our foundry with 3-ft. bore and 
4-ft. 9-in. stroke for a compound steam engine. The cast- 
ing came from the foundry very hard. We tried the ordinary 
boring bar, with a large head fitted with three tools, but 
with indifferent results. It was proposed to clog the tool 
head with apple tree blocks. This was done and we obtained 
a finely finished bore. The engine has now been running for 
over 30 years, and on being opened a short time ago no 
marks of wear were found. 

Since then I have favored “clogged” reamers. I make 
them either fixed or adjustable, and keep. them for use om 
work from 1 in. to 6 ft. in diameter. 

J. T. TOWLSON. 

London, Eng. 
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EDITORIALS 


The Fallacy of the Expense Burden 
Ratio 


A prominent industrial manager recently began an 
address with a vigorous attack on cost keeping. He cited 
a number of cases where successful managers had re- 
duced the number of employees in some given depart- 
ment and increased the output of those remaining, only 
to be censured by the financial men of the firm because 
the ratio of expense burden to productive labor went up. 
As one man put it: “You have cut your own throat be- 
cause you have failed to keep down your expense burden.” 
That is, the labor cost was reduced iv a much greater 
proportion than the expense burden, leading to the 
final result that the percentage of the latter on the for- 
mer was materially increased. 

At first this may sound stranger than fiction, but when 
we stop to consider the prominence that has been given 
to overhead burden, indirect expense, and various other 
things and terms which have been used in this connec- 
tion, we begin to realize how such a situation can arise. 
The financial man has been taught by the cost account- 
ant that to reduce expenses he must reduce his over- 
head burden. If a retrenchment is desired, the burden 
is the first point of attack. Honors and approbation are 
heaped upon the man who can take 10 per cent. out of 
the expense burden of a shop. And this is done without 
asking as to the methods used or what the final effect 
will be upon production. 

In one of the instances referred to the figures were 
something like this: In a certain department the num- 
ber of employees was reduced from 12 to 4 without any 
lessening of the output. If we assume a weekly wage of 
$12 in the first case and $15 in the second, we have 
comparative labor expenditures for that department of 
$144 and $60 per week. If we assume a percentage of 
overhead expense to direct labor of 100 in the first case 
we have a weekly overhead expense in money of $144. 
If we take this as a percentage on the direct labor after 
the improvements have been made, we have a percentage 
of 240. 

It is figures like these that scare the cost accountant 
and the financial man. The increase of the overhead ex- 
pense from 100 to 240 per cent. is apparently beyond 
all reason, and justifies throwing the shop manzger out 
of the back door by the heels. The ideas of percentage 
and ratio are so strong that the man who deals only in 
figures fails to realize that the actual expense of the de- 
partment has been cut from $288 per week to $204 per 
week, or a clean reduction of over 28 per cent. 

It has been claimed that modern management owes its 
beginning to the cost accountant. It is said that the 
desire for an accurdite knowledge of cost as developed by 
the accountant has led to the movement for improving 
methods of production and distribution. This seems 


like a reasonable hypothesis, which is of interest, al- 
though probably of little importance. 
But be this as it may, the ideas of methods of analysis 


omni 


and deduction of the cost accountant are too prevalent 
today in our machinery-building concerns. It is time to 
consider final results in actual figures, to figure labor at 
so many cents per piece, to figure expense at so many 
cents per machine hour, rather than the former on a 
time basis which has no reference to production, and the 
latter on a percentage basis which has no direct reference 
to actual expense cost. 
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Appearance versus Real Improvements 


The old, old problem of determining when a job was 
“good enough,” has many phases, some of which are not 
apparent on the surface. The allowance for lubrication 
between bearing surfaces; the tolerance which may be 
permitted in fitted parts, and similar instances, must be 
determined by the requirements of the case in hand. 

But the case of the tapped hole is very different. We 
know that in most cases, a half thread in the tapped 
hole will stand more than the bolt which goes into it. 
Neither does it affect the fit on the pitch line. Yet we 
continue wasting time and breaking taps because we do 
not like the looks of a hole with less than a full thread. 

Another instance is that of squared holes in auto- 
mobile and other gears. We have consented to leave the 
corners rounded for one or another; but most 
of us look with suspicion on the engineer who would 
bore the hole in the gear so large that it would not clear 
up square all over the sides. Yet it is exactly as good 
for all practical purposes, and may even be better for 
allowing a better chance for lubricating the squared 


reason 


surfaces. 

If we bore or drill the hole in the gear one-sixteenth 
inch larger than the diameter the flats—as 
pointed out in another column—we have reduved the 
work of the broach considerably, have added chip room 
accuracy or efficiency of the 


acToss 


and have not reduced the 
gear In any way. 

There are many similar cases where we do unnecessary 
work, work that in no wise adds to the value of a machine, 
Much of this comes from habit 


nor to its appearance. 
and will bear a little 


of thought as well as of hand, 
watching. 

Perhaps one of the first steps 
duly criticizing what looks like 
an inelegant but expressive term, until we know whether 
it has affected the accuracy of the machine in any way. 
There is room for this kind of improvement in many 
lines of machine work and many little economies can be 
practiced if the question is studied a little. 
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Industrial Schools for American 
Needs 


New York is the greatest industrial city in the United 
States. We are apt to think of it merely as our largest 
city, the financial center, a great place for trading, and 


is to refrain from un- 
“sloppy work,” to use 
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seldom as a manufacturing metropolis. Nevertheless, the 
great business of New York City is manufacturing, 

It is, therefore, fitting that an exhaustive investigation 
should be made of the needs of the boys and girls of New 
York City along industrial educational lines. This has 
been done by a committee on school inquiry of the Board 
of Estimate and Apportionment, commonly referred to 
as the Hanus Committee. 

The gist of the report is a declaration in favor of con- 
tinuation and coéperative schools, a condemnation of full- 
time trade schools and a recommendation of a compul- 
sory industrial education law. The full text of the 
recommendations is given below. These deserve most 
careful study by all who are interested in industrial edu- 
cation in the United States. There has been a groping 
for a type of school and a method of procedure which 
would be fitted to American social conditions and to our 
boys and girls. 

This report, directed as it is at these needs in the 
greatest city in this country, comprising within its limits 
practically all of the trades practiced among us, is deserv- 
ing of the most careful consideration. The conclusions 
seem perfectly justifiable and applicable in principle and 
method to other communities. 

These columns have given support to the continuation 
and part-time types of schools as opposed to the full-time 
trade school, and such is the trend of this report. The 
following recommendations are contained in that part 
of the report written by Dr. Hermann Schneider, Dean 
of the College of Engineering of the University of Cin- 
cinnati : a 

1. That day continuation schools be inaugurated for 
those children who are forced to go to work when the law 
permits them to do so. The occupations into which the 
children go should be carefully studied so that the cur- 
ricula of these continuation schools may be wisely devised. 
It must be observed that the school work of the enervat- 
ing occupations must differ from the school work of the 
energizing occupations in that it must counteract the 
influence of the work rather than supplement it. 

If it be found that employers are opposed to this plan, 
we recemmend that a compulsory continuation-school law 
be submitted to the General Assembly of the State of 
New York. This law should require the employer to send 
children to school not less than four hours per week dur- 
ing the daytime wherever the public-school system in- 
augurates such schools. 

Because of the size of the task involved, the law should 
not make it mandatory for the schools to establish con- 
tinuation courses all at once; but when they are estab- 
lished the law should make it mandatory for the manu- 
facturers to send the children to them for day instruction. 

2. That codperative courses, to a limited extent, be 
inaugurated. Codperative courses contemplate an agree- 
ment between the public-school authorities and com- 
mercial shops, whereby the shop authorities agree to 
establish thorough, old-fashioned apprenticeship courses, 
subject to the approval of the public-school authorities ; 
the publie school agrees to inaugurate special courses in- 
tended to give the apprentice in the commercial shop a 
well-rounded mental*training. 

As a rule, students in the codperative courses should 
spend alternate periods of time (for example, alternate 
weeks) in the schools and in the commercial shops. The 
student apprentices in the coéperative course are divided 
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into two alternating sections, one being at the school 
while the other is at the shop; in this way both school 
and shop are always full-manned. 

We are opposed to the introduction of the trade-school 
system for industrial education. By trade school is 
meant a school which in its shops reproduces factory con- 
ditions as nearly as possible, and which attempts, by full- 
time attendance of the pupil, to graduate an artisan 
competent to enter a trade without an apprenticeship, or 
at most with a very short apprenticeship. 

If this type of school were put into operation it is 
obvious that it could not be applied to enervating occu- 
pations. If it were applied only to energizing occupations, 
and if enough schools were built to supply the energiz- 
ing trades with artisans, the result would be that the 
less favored children financially would be compelled to 
take the enervating occupations; for the manufacturer 
would discontinue his apprenticeship course if the public 
schools supplied him with artisans. 

In effect, then, the public school would be going over 
into the field of industry and closing the door of the 
energizing occupations to the poorer children, who could 
not afford to continue in the trade school until they were 
17 or 18 years old. In addition to this, the trade school 
would solve only a very small part of the problem, because 
it would reach only a relatively small number of children 
and serve only a limited number of occupations. Carried 
to its logical conclusions, it would oversupply the market 
in the skilled trades. 

3. That the curricula of the Bovs’ Vocational School 
and of the Girls’ Vocational School be broadened to em- 
brace a larger number of types of occupations. These 
schools are really prevocational schools. We further 
recommend the inauguration of prevocational schools pat- 
terned after Boys’ Vocational School and the Girls’ Voca- 
tional School after their curricula have been amplified. 

4. That the parental school (Long Island) be enlarged 

so that children sent there may remain a greater length 
of time. The school is now so crowded that the benefits 
obtainable for the children are restricted by the time each 
child is allowed to remain. 
5. That a comprehensive survey be made showing the 
number of girls and boys employed in different occupa- 
tions; whether the work is energizing or enervating; 
whether it is juvenile work only, or whether it offers good 
permanent employment; whether or not it is seasonable ; 
together with the usual vocational statistics on wages, 
home conditions, reasons for leaving school, etc. This 
survey should include an analysis to ascertain when the 
workers could best be released from their work to attend 
school. 

6. That a compulsory education law be enacted for 
juvenile workers similar to the Ohio law, which makes 
the introduction of day continuation schools optional 
with the school authorities, and which makes attendance 
mandatory when the schools are put into operation. 

7. That the elementary night schools, operating under 
the compulsory education iaws, be abolished. 

8. That a propaganda be undertaken through neutral 
sources to awaken all the elements of the city to the seri- 
ous educational problem growing out of the city’s work. 
We do not make specific recommendations on how the 
school and the shop shall be brought into coéperation. 
We do recommend, however, that a system of advisory 
boards be inaugurated. 
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Automatic Threading Lathe 


The halftone shows an inclosed all-geared head type 
of automatic threading lathe, designed for rapid and ac- 
curate work. The lead screw is located in the center of 
the bed, so as to be near the work, and is protected from 


~~ 
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lubrication is provided, simple plate and ring valves are 
used. Compactness of design and dust-proof construction 
are made special features. 

These machines are made in a number of sizes, for 
both belt and motor drive, with capacities from 4 to 23 
cu.ft., and pressure ranging up to 150 lb. 




















AUTOMATIC 


chips. A positive control of the tool slides and main 
spindle drive is provided. Supplementary slides are elim- 
inated and a single front and back tool slide, having 
large bearing surfaces and taper gibs, is substituted. 
Formed cutters or regular tools from bar stock may be 
used as desired. 

This lathe is adapted for threading both internal and 
external work with the various forms of threads. It is built 
in 6-, 8-, 12-, 16-ft. sizes, with a swing of 14 in. over the 
bed and 31% in. over the carriage. Any pitch up to a 
lead of one thread in 2 in. may be cut. 

This lathe is equipped with automatie tool feed and 
feed stops, and its automatic feature enables the oper- 
ator to attend a battery of these machines or other work. 
It is a recent product of the Automatic Machine Co., 
Bridgeport, Conn. 


os 
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Portable Air Compressor 
The halftone represents a line of small vertical air com- 
pressors, designed for general factory application, recently 
developed by the Ingersoll-Rand Co., New York City. 
In the design of this line of compressors, intended for 
general industrial purposes, the aim was to me them as 
nearly automatic in operation as practicable. Automatic 
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Knee Drilling and Tapping 
Machines 


In the illustrated descriptions of the knee drilling and 
tapping machines recently developed by the Sloan & 
Chace Manufacturing Co., Newark, N. J., and published 
on pages 373 and 417, respectively, the illustrations were 
inadvertently transposed. 

So that our readers may be able to follow these descrip- 


. 
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Fig. 2. KNEE TAPPING MACHINE 


tions without anv effort, we reprint herewith both articles 
properly arranged. 


_- 


The table of the drilling machine, shown in Fig. 1, is 
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operated by the knee, thus leaving both hands free to 
handle the work. The steel spindle is hardened, ground 
and tapped. The chuck will take a tap up to ;’, in., the 
machine having ample strength to drive it. 

The driving pulley is 334 in. in diameter and the re- 
verse 23 in., both of which are driven by a single 4-in. 
round belt, the pulley running on sleeves to prevent wear 
on the spindle. The distance from the column to the cen- 
ter of the table is 3 in. The distance from the chuck to 
the table when at its lowest position is 234 in. An ad- 
justable stop is provided to reverse the tap. 

The table of the tapping machine shown in Fig. 2 
is raised by the knees, thus leaving both hands free to 
handle the work. The steel spindle is hardened, ground 
and lapped, and runs in a bronze bushing. The machine 
iz fitted with ball-bearing thrust bearings and an idle pul- 
ley, so that it can be run either from above or below. 
It also carries a chuck taking a diameter up to ¥ in. 

The distance from the column to the center of the 
table is 3 in., and from the chuck jaws to the table when 
at its lowest position on the column, is 34% in. The 
spindle can run at a speed of 6000 r.p.m. The diame- 
ter of the spindle is 4% in.; it is driven by a \4-in. 
round belt. Adjustable stops are provided on the table 
so that the holes may be drilled to a positive depth. 


os 
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Boring, Drilling and Milling Machine 


The halftone shows a double-spindle horizontal boring, 
drilling and milling machine recently redesigned by the 
Newton Machine Tool Works, Inc., Philadelphia, Penn. 

















BortneG, DrILLineg AND MILLING MACHINE 


The spindles are 31% in. in diameter, fitted with No. 4 
Morse taper, with retaining and drift key slots. Length 
of feed and hand adjustment for each spindle is 30 in. 
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The minimum distance between the centers of spindles 
is 64% in.; maximum distance, 30 in.; minimum distance 
from the center of the bottom spindle to the floor plate, 2 
in. ; maximum distance, 54 in. This range gives capacity 
for drilling holes in any position from a minimum dis- 
tance from the floor plate of 24 in. to a maximum dis- 
tance of 54 in. The upright has 48 in. of movement on 
the base by hand or fast power traverse, which is re- 
versible. 

The spindles are driven by worms and wormwheels, the 
former of bronze and the latter of hardened steel. There 
is quick and hand slow adjustment, in addition to three 
changes of gear feed, and the drive to each spindle is in- 
dependent. 

The machine is driven by an Otis four-pole, 12-7%- 
motor, running at 300 to 1200 r.p.m., giving spindle 
speeds of 8.8 r.p.m. to 150 r.p.m., and feed per revolution 
of spindles of 0.0045 in., 0.0094 in. and 0.0124 in. 
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Motor Driven Lathe 


The motor-driven lathe shown is a recent product 
of the Conover-Overkamp Machine & Tool Co., Dayton, 
Ohio, and is made in 14- and 16-in. sizes. 

The headstock is of new design. It is ribbed and cast 
in two pieces. The lower half forms the headstock 
proper, and the upper half forms the base for the motor 
and covers all running parts. The back gears on this 
lathe are placed in front of headstock, making them 
readily accessible. This arrangement enables the lathes 
to be placed close to the wall. 

The drive is obtained from motor-shaft pinion through 
an intermediate gear to the friction gear on the spindle. 
By means of this friction gear on the spindle, the lathe 
may be started or stopped while the motor is running, 
allowing the motor to retain its normal speed. The fric- 
tion is operated by the horizontal lever on the headstock. 
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MoTOR-DRIVEN LATHE 


Motion is transmitted from the motor through spur 
gears, either direct or through back gears to the vertical 
spline shafts, which are independently clutched. Fast 
power vertical elevation to the main spindle saddle is 
available by operating the lever on top which controls 
the engaging clutch, and the reverse of the elevation is 
obtained by reversing the motor. 

The bottom spindle revolves in bronze-bushed capped 
bearings on the main saddle, and the top spindle is 
mounted on an auxiliary slide, which has adjustment on 
the main saddle in order that the desired distance between 
the centers of spindles can be obtained and the main 
saddle raised or lowered. 

For adjusting the upright on the base by power, a sec- 
ond motor is used. This motor is of the same type as the 
main driving motor. The machine occupies an actual 


floor space of 9 ft. by 42 in. 


The headstock is equipped with either single back gears, 
or double friction back gears. In the case of the latter 
they are operated by a vertical lever on the front of the 
headstock. 

Equipped with a 3 to 1 variable-speed direct-connected 
motor, a wide range of spindle speeds is available. The 
motor is controlled through a drum-type controller, and 
is operated by a conveniently placed lever on the apron. 

This machine is furnished with quick-change gear as 
shown, or with an all-geared feed or belt feed. 


$3 


Bench Drilling Machines 


The illustrations show hand- and foot-feed bench drill- 
ing machines, which represent an improved line recently 
developed by the Francis Reed Co., Worcester, Mass. 

These machines have six spindle &peeds, ranging from 
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600 to 2400 r.p.m. The cone on the back slides for 
tightening the belt, and is provided with a push screw. 
The spindle has a bearing the whole length of the quill, 
and is provided with a ball thrust. The end of the spin- 
dle is turned to fit standard chucks and a two-jaw is fur- 
nished. 

The machines shown are made in 14- and 20-in. sizes, 
and are also built in the column type. 
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Motor Drives for the Lathe 


Two forms of motor mounting on lathes are shown in 
the illustrations, which represent the practice of the 
Nordberg Manufacturing Co., Milwaukee, Wis. This 
method of mounting motors was adopted after consider- 
able experimenting, and, although the shortness of the 
driving belt is impressive, it is asserted that the drive 
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Drive FOR SINGLE-PULLEY 


Fie. 1. Moror 
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gives perfect satisfaction in spite of the apparently small 
arc of contact on the driving pulley, and that this method 
of mounting is proving satisfactory in every way. 

The two methods are practically identical, one being 
adapted for a single-pulley drive, and the other for the 
usual cone. In each case the method of maintaining the 
desired belt tension is clearly shown. Motors mounted 
in this way are convenient of access for oiling or repairs, 














DRIVE 
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and the cost of belting should be very light, especially the 
first cost, owing to the short length of belt required for 
each lathe. 

We understand that this drive is the design of Super- 
intendent Scholtka, and that it has been in use several 
years, giving satisfactory results. 

4 
Danger Sign 

In order to overcome the trouble of conveying to non- 
English speaking and reading labor the dangerous places 
and conditions that exist in mines, the Stonehouse 
Enameled Steel Mine Signal Co., Denver, Colo., has 
evolved a sign so colored and arranged as to convey im- 
mediately the element of danger and necessity of care. 

The sign is so conspicuous as to commend itself for 
other fields than mining. Black, red and white form 
the color scheme and the sign is made of cold-rolled steel 
in a variety of sizes. 


Distribution of Small Supplies on the 
Santa Fe 


By J. 


Efficiency in the distribution of supplies on a railroad 
1s of equal importance with the provision of adequate 
storage facilities and the calculation of stock require- 
ments. This is particularly true of the distribution ‘of 
supplies to outlying small points, as each station and each 
section gang must have a supply of oils and other small 
supplies furnished from the division store. 


F. WHITEFORD 
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The usual practice is for each station to be equipped 
with two sets of oil cans, one for storage purposes, and 
another to accommodate the oil during shipment. When 
it is considered that stations are about five miles apart, 
it is evident that the distribution of oil in such small 
quantities on a railroad, requires an extraordinary invest- 
ment charge for equipment, while the handling charges 
are equally great. 

As the cans are shipped in small quantities, they are 
carried on passenger trains, thus occupying valuable 
space, and consuming valuable time in handling, together 











Fie. 2. Inrertor or Suppty Car 
with a high transportation cost. This is also true of 
stationery and similar supplies for making reports from 
these outlying points. Ordinarily each station carries a 
60-day supply to avoid any delay in reporting. 
Suppty Cars 

General Storekeeper N. M. Rice, of the Santa Fé, gave 
this matter careful study and finally decided that it would 
be more economical to provide a traveling storehouse for 
this service, and consequently designed supply cars like 
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that shown. Each car serves a certain territory once a 
month, running on a definite schedule, so that all station 
employees and section foremen may know the exact date 
that the supply car will arrive, and calculate their ma- 
terial requirements accordingly. 

These cars carry a sufficient supply of kerosene, signal 
oil, black oil, waste, stationery and other small stores to 
serve the needs of the various station and track employees 
for a 30-day period. The design of the cars provides for 
service in either freight or passenger trains, in order that 
they can be handled in local freight trains on the out- 
bound trip and be returned by passenger train when the 
route has been covered. 


EXTENSION OF THE PLAN 


The result of the distribution of stores in this manner 
has been so successful that the extension of the plan has 
been arranged. Several cars have been added for the 
purpose of distributing in a similar manner all material 
for the maintenance of bridges and buildings, signal ser- 
vice, water service, and track, which latter includes frogs, 
ties, tie plates, track bolts and all track material with the 
exception of rails. 

The addition of these cars made a separate train pos- 
sible, with the provision of sufficient equipment to gather 
all scrap material at these outlying points and return it 
to the general store in this manner. This plan provides 
a means for checking up the stock on hand at the points 
thus served, so that the store-department employees in 
charge of the train not only issue the supplies, but also 
check the material on hand and eliminate any possibility 
of surplus stock. 

Arrangements have now been made for the road master 
and transportation inspector to make the trip with the 
train in each district, in order that any matters pertain- 
ing to their duties, particularly in regard to material, may 
receive full attention. 


WASTE ELIMINATED 


The checking of material on hand, together with the 
amount requested by those locally in charge, and the 
gathering of scrap material, eliminates much waste that 
might otherwise occur, and reduces substantially the ma- 
terial issues. Opportunity is also afforded for any ma- 
terial that may be discarded at one point and is still ser- 
viceable, to be delivered to another station that may need 
such material, without the usual expense of returning it 
to the general store to be sorted and reissued. 

These trains run on regular schedules, reaching all 
points on the territory once each month, and provide 
means without additional expense, for the regular month- 
ly inspection trip of the track and other division offi- 
cials. On the Santa Fé system, there are six cars as- 
signed to this work; one for service in Illinois, Iowa, 
Missouri and eastern Kansas; one for central Kansas and 
Oklahoma, and another for western Kansas, Colorado and 
New Mexico. The fourth car covers the lines of the Gulf, 
Colorado and Santa Fé; the fifth, the stations in the 
Panhandle of Texas and Pecos River, while the last at- 
tends to similar work in Arizona and (California. 

Not only has there been a great saving in the amount 
of material issued and a reduction of the loss in transit. 
but there has been a substantial decrease in the cost of 
handling, and credit is due the store-department officials 
for the inception and successful execution of the’plan. 
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METAL WORKING 


NEW ENGLAND STATES 
The foundry annex at the machine shop of Fay & Scott, 


at Dexter, Maine, was destroyed by fire, Feb. 27. 

The Dover Machine Works, Dover, N. H., have’ purchased 
the National Woodworking Machinery Shop at Manchester, 
N. H., and will remove business and equipment to the Dover 
plant. 

The Package Machinery Co., which has plants at Spring- 
field, Mass., and Milwauke, Wis., is negotiating for a site at 
Boston, Mass., on which to erect a plant. Tne concern manu- 
factures packing-wrapping machinery. Fred H. Merrill is 
pres. 

The Gray & Davis Co., manufacturer of automobile lamps 
and self-starters, has awarded a contract for a five-story re- 
inforced-concrete building to be built in the Parkway, near 
the Cottage Farm Bridge, on the Cambridge side of the 
Charles River, Boston, Mass. The building will be fireproof 
throughout. 

A 3%-story building at Harvard Sq., Cambridge, Mass., 
used as a garage and vehicle store house by the Cambridge 
Coach Co., was damaged by fire, Feb. 27. Loss, $25,000. 

We are officially advised that the Union Foundry Co., Fitch- 
burg, Mass., is building an addition to its main foundry, 
which, when completed, will double the present capacity. Con- 
tracts for the building and machinery have been awarded 

A 105x180-ft., one-story garage will be erected for William 
Crane, on Carleton St., Cambridge, Mass. It will cost ap- 
proximately $25,000. A repair shop will be included. 

The garage of the Myer Abrams Co., at Cambridgeport, 
Mass., was destroyed by fire, Mar. 4. Loss, $150,000. 

The Saco-Lowell Machine Co, has had plans drawn for a 
one-story foundry, 50x220 ft., and a cupola_building, one story, 
47x73 ft., at Lowell, Mass. Total cost, $50,000. The Hooper 
Faulkner Engineering Co., 165 Broadway, New York, has 
charge of the engineering work. 

Oliver Whyte, treas. of the Oliver Whyte Co., Inc., of Corn- 
hill, Mass., has bought a site at Hancock St. and Mystic Ave., 
Medford, Mass., and will erect a four-story brick factory, 
100x100 ft., for the manufacture of ornamental bronze, brass 
and steel work. 

The Oakland Realty Associates have awarded a contract 
for the construction of a garage on Oak St., near State St., 
Springfield, Mass. The building will be 100x110 ft., one story, 
of brick, fireproof construction. William B. Reid, Holyoke, 
Mass., is arch. Noted Feb. 6. 

Estimates are being received on plans drawn by George 
B. Allen, 193 Ashley St., Hartford, Conn., for an addition to 
the garage of the E. R. Clark Auto Co., on Worthington St., 
Springfield, Mass. The structure will be of brick, 60x66 ft., 
two stories, with reinforced concrete floors. Noted Feb. 13. 


The Metz Automobile Co., Waltham, Mass., plans to build 

a new factory, 200x200 ft., one story, of brick; and a boiler 

house, 100x600 ft. Cc. H. Wolf, Waltham, Mass., is the pur. 
agent. 

Bids are asked for a jewelry factory for Silverman Bros., 

Providence, R. I 


to be built at Broad St. and Lexington Ave., P: ‘| 4 
The building will be 60x164 ft., three stories, of brick. Dwight 
Leahery, 12 East Ave., Pawtucket, R. L, is arch. 


The American Screw Co. plans the construction of an addi- 
tion to its plant on Stampers St., Providence, R. I. The build- 
ing will.be two stories, 55x80 ft., of brick. 


Ostby & Barton, manufacturing jewelers, plans to build a 
one-story addition, 33x56 ft., to their factory on Richmond 
St., Providence, R. I - 


The Pope-Hartford Automobile Co. has leased a new build- 
ing, two stories, 50x100 ft., on Athrells Ave., Providence, R. L., 
and will use it for a service station. 


Plans are being prepared for a garage for J. R. Blumen- 
thal, on North Main St., Hartford, Conn. It will be of brick, 
steel and concrete, 43x106 ft., two stories. Burton A. Sellew 
is arch 

MIDDLE ATLANTIC STATES 


Jacob Brown, mgr. of the Central Vulcanizing Co., Albany, 
N. Y., has purchased the two-story brick building at 148 Cen- 
trai Ave., and is remodeling it into a three-story plant. The 
building runs through to Bradford St. and the company in- 
tends to build a garage in connection with it. 


Plans are being completed for B building of the plant of 
the Enterprise Foundry Co., Auburn, N. Y., which was re- 
cently destroyed by fire. A. H. Nichols is mgr. 


We are officially, advised that bids are now being received 
by R. S. Kent, consult..engr., Mechanics Bank Bldg., Brook- 
lyn, N. Y., for furnishing 36 cast-iron filters, 16 ft. in diam- 
eter and 20 ft. high, and also cast-iron tanks. These will be 
used in the plant now being constructed in St. Johns, N. B., 
by the Atlantic Sugar Refineries, Ltd., of Montreal, Que. Plans 
and specifications for the cast-iron work may be secured at 
the office of the consulting engineer. 

The Pierce-Arrow Automobile Co. is erecting a four-story, 
200x205-ft. building on Freeman St., Brooklyn, N. Y. It will 
cost approximately $300,000. 
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The Edwards Motor Car Co. is planning to build a garage 


on Borden Ave., near Dutch Kills Creek, Brooklyn, N. Y., 
on a site recently purchased for this purpose. 


The Augustine Rotary Engine Co. is having plans prepared 
for a boiler house and testing plant and a one-story ware- 
house, 56x81 ft., of reinforced concrete, at its plant at Elm- 
wood Ave. and the Erie R.R., Buffalo, N. 


The E. & B. Holmes Machinery Co., Chicago, St., Buffalo, 
N. Y., is having plans prepared by Lansing & Bly, archs., Pru- 
dential Bldg., for a two-story machine shop, 116x45 ft. 


The foundry, machine shop and _—— buildings of the 
Thomas Hinds Foundry, Malone, N. Y., recently destroyed by 
fire, will be rebuilt, and plans for same are in progress. 


Bids are being received by the Alberger Pump & Con- 
denser Co. for the construction of a two-story addition, 165x 
53 ft., to its plant at Newburgh, N. Y. 


The General Railway Signal Co. will add a foundry build- 
ing to its plant at Lincoln Park, Rochester, N. Y. 


The Rome Mfg. Co. has awarded contracts for an addition 
to its tube mill at Rome, N. Y. The building will be one 
story, 70x170 ft., of concrete and steel. 


Plans for the steel plant to be erected by the Syracuse 
Crucible Steel Co. of America, Syracuse, Y., have been 
completed by Joseph Brennan, ch. engr. of the company, 
Oliver Bldg., Pittsburgh, Penn., and bids for construction will 
be received at the Syracuse office of the company, about Mar. 
31. The contract for the structural steel has been awarded. 
The plant will — a melting house, 65x700 ft., one story 
high; a rolling mill to cover about 2% acres; hammer shops; 
machine shop; a wire mill; a boiler house; a transformer sta- 
tion; a laboratory carpenter shop; a warehouse and an office 
building. The estimated cost of the entire plant is $1,000,000. 


The ingersoll-Rand Co. is having plans made for an addi- 
tion to the local plant, known as the Imperial Pneumatic Tool 
Co., at Waverly, N. Y. D. A. Keef is preparing plans. 


The American Radiator Co. is completing plans for the 
songtrection of a factory at the foot of 49th St., Bayonne, 


The Victor Talking Machine Co. has awarded a contract 
for the construction of a six-story machine shop, 170x86 ft., 
on Front St., Camden, N. J. Ballinger & Perrott, 1211 Arch 
St., are archs. 


The Steel Wheel Co., Bethlehem, Penn., is planning to 
erect a three-story factory on Broad St. for the manufacture 
of . spring steel wheel for use on automobiles and motor 
trucks. 


Ballinger & Perrot, archs., have awarded the contract for 
the erection of a six-story machine shop, 86x170 ft., for the 
Victor Talking Machine Co., at Market and Cooper Sts., Phil- 
adelphia, Penn. 


A garage estimated to cost $150,000, will be erected on 
Chestnut St., Philadelphia, Penn. An old building on Ionic 
St., in the rear of 2302 Chestnut St., is being razed and the 
new garage will have 174 ft. frontage on Chestnut St. Kahn 
& Greenberg and Murray White are interested in the matter. 


The Richmond Radiator Co., 1480 Broadway, New York, 
N. Y., has awarded a contract for the construction of a two- 
story factory, 350x100 ft., at Philadelphia, Penn. George W. 
Graves, Rowland Bidg., Detroit, Mich., is arch. 


J. Elvin Jackson is revising plans for a one- and two- 
story garage, 25x100 ft., to be erected at Grose and Vine Sts., 
Philadelphia, Penn., for Joseph Cancelmo. 


The Vulcan Motor Service Co., Pittsburgh, Penn., is having 
plans prepared for the construction of a two-story reinforced- 
concrete garage and salesroom, estimated to cost $100,000. 


G. C. Mars, Pittsburgh, Penn., is erecting a two-story 
brick garage at 4610 Center Ave. The building will be fire- 
proof and is estimated to cost $12,000. 


The Pittsburgh Steel Co., Frick Bldg., Pittsburgh, Penn., 
has announced the purchase of 74 acres of land on the banks 
of the Monongahela River opposite California, Penn. Upon 
this tract will be erected a new steel plant. The estimated 
cost is $3,000,000. 


William B Austin, Wilmington, Del., is having plans pre- 
pared for an addition to his garage on Pennsylvania Ave. 


SOUTHERN STATES 


D. B. Crawford, of the Parkersburg Rig & Reel Co., Park- 
ersburg, W. Va., has purchased a site on the main line of the 
Baltimore & Ohio R.R., upon which he plans to erect a plant 
for the manufacture of oil-well drilling machines and sup- 
plies. A new company will be organized, not connected with 
the Parkersburg Rig & Reel Co. 


The Tifton Foundry & Machine Co., Tifton, Ga., will manu- 
facture harrows for which equipment will be needed. 


A company has been organized at Mobile, Ala., to estab- 
lish a factory to manufacture a patented device for registering 
street-car fares. Paul P. Locking, H. Hess and John F. 
Durham are among those interested. 
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Miss., contemplates the estab- 


John Stevens, Charleston, 
Machine 


ment of a machine shop and woodworking plant. 
tools and woodworking equipment will be needed. 

The Johnson Iron Works, New Oneans, La., which re- 
cently closed its plant in New Orleans, having sold its site to 
the Illinois Central R.R. for a freight terminal, is negotiating 
with the Algiers Improvement Association for the establish- 
ment of a large foundry at Algiers, La. Joseph W. Lennox 
is pres. 

Edward Bulliard and associates, St. Martinville, La., plan 
the establishment of a factory for the manufacture of wagon 
material. Equipment will be required. 

The Manufacturers’ Association, of Chattanooga, Tenn., is 
interested in the erection of a factory to manufacture the 
Ausman motor truck. The plant will represent an investment 
of $100,000, it is stated. 

The Lewisburg Foundry Co., Lewisburg, Tenn., will re- 
ceive bids before Apr. 1, for the erection of a foundry, 70x150 
ft., and a factory of mill construction, 50x250 ft. he com- 
pany will manufacture cook stoves, cast iron and steel ranges 
and heaters. S. T. Hardison is pres. Noted Feb. 27. 

The Evans Motor Car Co., Nashville, Tenn., has taken over 
the business of the Automobile Mfg. & Engineering Co., and 
will erect a concrete factory, 150x300 ft. It will manufacture 
commercial motor cars and gas engines. R. Evans is 
mer. 

J. Wheeler McGhee, Louisville, Ky., has applied for a per- 
mit to construct a fireproof garage to cost about $50,000. 

Press reports state that a new steel plant is to be estab- 
lished in Newport, Ky., near the plant of the Andrews Steel 
Co. It is said that the plant will cover about five acres, and 
have a daily capacity of 250 tons of high-grade steel. 


MIDDLE WEST 


John Hill, of Cincinnati, Ohio, late president of the Hill & 
Griffith Co., will manufacture foundry facings under the name 
of the John Hill Co. He has secured the old Hickory car- 
riage plant on South St. in the west end, and will have the 
factory ready for operation about Apr. 

The Cincinnati Steel Castings Co., Buck St. and Queen City 
Ave., Cincinnati, Ohio, will make improvements to double the 
capacity of its plant. Bert Ehrmers is mgr. 

The American Stove Co. will erect a new building at 
Cleveland, Ohio, for its japanning department. 

The Delco Ignition Co., Dayton, Ohio, has purchased the 
factory now occupied by the Pinneo & Daniels Wheel Co. The 
company manufactures automobile specialties. 

The Superior Metal Products Co., Elyria, Ohio, will erect a 
factory, 40x206 ft. 


The Foster Stove Co., 
tion to its plant. 


The plant of the Knox Welded & Pressed Steel Co., Niles, 
Ohio, which occupied the former plant of the Niles Boiler 
Co., was destroyed by fire, Feb. 26. 


The Toledo Machine & Tool Co., Toledo, Ohio, has com- 
menced work on the construction of an addition, 100x145 ft. 


Work has started on rebuilding the plant of the Warren 
City Tank & Boiler Co., Warren, Ohio, recently destroyed by 
fire. Estimated loss, $80,000. 


The Carnegie Steel Co., Youngstown, Ohio, will start work 
at once on the erection of a slag-crushing and screening 
plant to cost $100,000. 


The Fairbanks-Morse Electrical Mfg. Co., Indianapolis, 
Ind., has submitted plans to the Building Inspector for a one- 
story frame factory, 81x120 ft., to be erected at Northwest- 
ern Ave. and 2ist St. 


The Ford Motor Co., Detroit, Mich., will soon have plans 
ready for figures for three factory and shop buildings, each 
to be three stories high and 1700 ft. long. 


The Puritan Machine Co., 51 Tenth St., Detroit, Mich., 
erect a machine shop, two stories, 80x40 ft. 


John Nowat, 336 Cherry St., Grand Rapids, Mich., will soon 
start work on the construction of a brick garage. 


The Garden City Foundry Co., Chicago, Ill., will 
brick foundry, 125x130 ft., at 3160-70 Archer Ave, 


Negotiations were completed, Feb. 21, for the transfer of 
the Joliet Rolling Mill, Joliet, Ill., property by the local own- 
ers to Chicago purchasers who will enlarge the works and 
add to their productive capacity. The name of the concern 
will be changed and it will be known as Frederick Cowin & 
Co. The capital stock of the company will be increased to 
$500,000, and in addition to making ber iron the company 
will engage in other lines of manufacturing. 


Frank R. Woland, Ill., will erect a 
brick garage, 49x150 


The American Can Co. will enlarge its plant at Rockdale, 


Ironton, Ohio, is erecting an adii- 


will 


erect a 


Lincoln, one-story 
t. 


The McKenzie Mfg. Co., La Crosse, Wis., will erect a new 
plant. The company manufactures agricultural implements. 


The Fellbach Motor Co., 1144 Holton St., Milwaukee, Wis., 
will erect a large factory on Keefe Ave., between Booth and 
North Pierce Sts. A 5'%-acre site has been acquired. 


A one-story frame addition, 65x126 ft., will be erected to 
the Davies Threshing Machine Co.'s plant, at Oshkosh, Wis. 
Contract has been awarded. Provisions for a second story 
at a future time will be made, and the entire structure will 
be covered with sheet iron. Noted Feb. 20 


The Werra Aluminum Foundry Co. has been incorporated 
at Waukesha, Wis., Sd the owner of the Aluminum Castings 
Co., of Manitowoc, Wis., Conrad Werra, with $110,000 capital. 


A factory will be acquired, remodeled and equipped. 
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The Chicago & Norhwestern Ry. has announced plans for 
the construction of new repair shops at Clinton, Iowa. The 
estimated cost is $500,000. 

The Williams Patent Crusher & Pulverizer Co., St. Louis, 
Mo., has purchased a site and will enlarge its plant. 

Plans have been prepared for a two-story brick garage 
for R. A. Pearce, at Sulphur Springs, Tex. 


WESTERN STATES 


Charles E. Parks, Spokane, Wash., western representative of 
the American Sign Co., states that the company will erect a 
plant at Spokane for the manufacture of electric signs. 

The Haynes Automobile Co. has purchased a site and has 
had plans prepared for the construction of a commercial ga- 
rage and salesroom building at Stanislaus and I Sts., Fresno, 
Calif. A machine shop will be installed. 

May & Grimwood, Security Bldg., Los Angeles, Calif., will 
soon erect a commercial garage and machine shop on Grand 
Ave., Los Angeles. The building will be 75x157 ft. The plans 
are being prepared by the California Real Estate & Building 
Co., South Spring St., Los Angeles. 

Charles Lloyd, North Main St., Los Angeles, 
taken out a permit to erect a machine shop. 

A. W. and J. H. Gatchens will erect a one-story commercial 
garage on Piedmont Ave., near 40th St., Oakland, Calif. The 
estimated cost is $4000. 

A. Romani, Sacramento, Calif., has taken out a permit to 


Calif., has 


erect a blacksmith and machine shop at Third and P Sts., 
Sacramento. 

A two-story commercial garage is to be built at Bush and 
Taylor Sts., San Francisco, Calif. O’Brien & Werner, Fox- 
croft Bldg., are the archs. 

CANADA 

See item under Metal Working, 


7 


Brooklyn, N. Y., for work at St. Johns, N. 


The Columbia Block & Tool Co., Vancouver, B. C., will soon 
begin the erection of a machine shop and general building. 
Estimated cost, $35,000. T. H. Bamforth, Pender West, Van- 
couver, is the arch. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Midcie Atlantic States, 


Fire at Charleston, Mass., Feb. 27, caused $20,000 damage 
to the factory of John Bryant & Sons, undertakers’ supplies, 
and the rattau factory of Emery 

The Plymouth Rubber Co., Rever St., Canton, Mass., will 
build an addition to its factory, which will be 50x130 ft., of 


brick, one story, with a wing 30x60 ft.. the whole to cost 
about $12,000. W. F. Barlow, 80 North Main St., Brockton, 
Mass., is arch. 

The Old Colony Cut Glass Co. has secured a factory at 


Eleventh St., Fall 
grade cut glass. 


River, Mass., and will manufacture high- 


The Pacific Mills Co. is contemplating razing the print 
works at Lawrence, Mass., and erecting a modern building. 
The Lowell Paper Tube Co., Lowell, Mass., has acquired 


additional floor space and will install new machinery. 

About 9800 sq.ft. of land on Hillside Ave. Needham 
Heights, Needham, Mass., has been sold for the site of a two- 
story factory, 60x40 ft., to be occupied by the Zionne Co., of 
Senta Que., for the manufacture of a patent leather var- 
nish. 

The James Orr Dyeing & Bleaching plant, at South Attle- 
boro, Mass., was damaged to the extent of $5000 by fire, 
Feb. 28. z 

H,. C. Baxter & Bro., St. Albins, Conn., will build a canning 
and cold-storage plant at Hartford, Conn. The main build- 
ing will be 40x180 ft., two stories 

The woodturning shop of Charles I. Allen, at Pequabuck, 
Conn., was destroyed by fire, Feb. 27. The loss on the build- 
ing is $12,000. 

The Manhansett Mfg. Co., Putnam, Conn., manufacturer 
= automobile tire duck, is planning the erection of an addi- 

on. 

Plans are being figured for an addition to the plant of the 
Hartford Carpet Co., at Thompsonville, Conn. The building 
will be 70x300 ft., four stories, of brick. 

The Winsted Hosiery Co. will build an addition to its 
on Holabird Ave., Winsted, Conn. It will be of brick, 
ft., four stories. 


MIDDLE 


plant 
2x60 


ATLANTIC STATES 


Fire, Feb. 27, damaged machinery at the dye plant of Davis 

& Quick, 305 St. Marks Ave., Brooklyn, N. Y. Loss, $46,500. 

The American Fire Resisting Cement Co. has been incor- 

orated in Buffalo, N. Y., and will build and equip a plant at 

roadway and the West Shore R.R., for the manufacture of 
fire-resisting cement. Upson is an incorporator. 


The Hewitt Rubber Co. is having plans prepared for the 
construction of additions to its plant on Kensington Ave., 
Buffalo, N. Y. A factory, 450x100 ft., and a power plant of 
400 hp. capacity, will be erected. 

The Violet Chemical Co., organized to manufacture a 
sveomng compound, has decided to locate its plant at Cale- 
donia, » & he proprietors are James Menzie and George 
McKay, both of Caledonia. They have leased the State St. 
lumber yard of William Henderson and will utilize the plan- 
ing mill for the manufacture of the compound. The output 
of the plant will be about one ton per hour. 
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The Canastota Couch Co., Canastota, N. Y., is planning to 
build a new factory or to secure and equip larger manutac- 
turing quarters. S. F. Halligan is mgr. 


Bids are being received by Yawman & Erbe, manufactur- 
ers of office furniture, for the construction of a new addition 
to their plant at Gates, N.Y. The structure will be three 
stories, 360x84 ft., with a wing, 250x84 ft. It will be of rein- 
forced-concrete and is estimated to cost $200,000. George C. 
Wright, Rochester, is arch. 


The capital stock of the Griffin Shirt Mfg. Co., Glens Falls, 
N. Y¥.. has been increased to $100,000 to provide for the en- 
largement of its manufacturing facilities. 


Jesse Hall, manufacturer of cement building blocks, has 
secured a site at Honeoye Falls, N. Y., and will build a fac- 
tory. 

W. W. Hawks, 120 Water St., has had plans prepared by 
F. E. Estabrook, arch., 72 Second St., for a two-story addition, 
125x75 ft., to his paper plant at Newburgh, N. 


A. G. Zimmerman, arch., has completed plans for the con- 
struction of a new bakery for the National Biscut Co. The 
building will be 12 stories, with a ground area of 47,338 ft., 
and is estimated to cost from $1,000,000 to $1,500,000. It will 
be built at 15th and 16th Sts., Tenth Ave. and the Hudson 
River, New York, N. Y. 

Plans and specifications have been prepared by the Roch- 
estery Ry. & Light Co. for a plant to be built at Rochester, 
N. Y., for the manufacture of concrete poles, lamp posts, man- 
holes, ete. 

Plans are being prepared by Novis Ets, arch., Orleans St., 
for the construction of a two-story addition, 90x50 ft., to be 
made to the plant of the Sherwood Shoe Co., 203 South Good- 
man St., Rochester, N. Y 


The George J. Michelson Furniture Co., Rochester, N. Y., 
has had plans prepared by James R. Tyler, arch., German In- 
surance Blide., and bids are being received by him, for the 
construction of a three-story plant, 150x117 ft. A power 
will also be erected. The 


house, one story high, 58x70 ft., 
estimated cost is $100,000. 
The Thomas Ryan Brewing Co. will build and equip a 


one-story, 28x70-ft. addition to its bottling plant on Butter- 
nut St., Syracuse, N. Y. 


The Alexander Smith & Sons Carpet Co. has had plans 
completed for the construction of a one-story addition, 200x50 
ft., to its plant on Palisade Ave., Yonkers, N. Y 


We are officially advised that contracts have been awarded 
for the construction of five new reinforced-concrete struc- 
tures at the plant of the Vacuum Oil Co., at Bayonne, N. J. 
The additions cOnsist of a boiler house, railroad trestle, tanks, 
retaining walls and fire wall. 

Allen Jarvis, Camden, N. J., is building a factory at 723 
State St., to be used for the manufacture of paper boxes and 
similar specialties. 


Armour & Co., Jersey City, N. J., meat packers, are re- 
ported to be negotiating for property on 17th and Coles Sts., 
to be used for an addition to their plant. 


The Heineman Glass & Mirror Co., Gotthardt St., Newark, 
N. J., manufacturer of mirror plate, has taken out a permit 
to build an addition to its plant. 


We are officially advised that bids are being received by 
the Williams Baking Co. for machinery to be installed at its 
plant in Newark, N. J. John T. Simpson, Essex Bldg., is engr. 


The Brighton Mills, Passaic, N. J., 
ton fabrics, have increased their capital 
$3,000,000, to provide for extensions. 


Fire, Mar. 3, destroyed Schott’s hosiery 
Penn. Loss, $70,000. 


Fire, Feb. 25, damaged the Ontario Spinning Mills, Secona 
St. and Columbia Ave., Philadelphia, Penn. Loss, $15,000. 


Fire, Feb. 26, destroyed the plant of the Main Belting Co., 
235 Carpenter St., Philadelphia, Penn. Loss, $15,000. 


A contract has been awarded by Thomas E. Goode, Balti- 
more, Md., for the construction of an extension to his garage 
on Lombard St. The enlarged structure will be 30xT25 ft. in 
size and 90 ft. wide in the rear, two stories high in the front 
and one story in the back 


manufacturers of cot- 
from $1,285,000 to 


mill, Miffintown, 


SOUTHERN STATES 


A contract has been awarded for the erection of a factory 
for the Imperial Tobacco Co., at South Boston, Va. The esti- 
mated cost of the completed factory is $100,000, the building 
itself costing about $60,000. 


Fire, Mar. 1, 
manufacturing plant 


destroyed Royal & Borden’s felt mattress 
at Goldsboro, N. C. Loss, $3000. 


The Washington Buggy Co., Washington, N. C., has se- 
cured a site adjoining its present plant on West Third S8t., 
and will erect an addition to double its output. The new 
building will be three stories, 435x100 ft. George Hackney, 
Jr., is pres, 


Fire, Feb. 23, 
Compress Co., Columbus, °Ga. 


destroyed the cotton mill of the Atlantic 


Loss, $100,000. 


Fire, Feb. 23, destroyed the Columbus Barrel factory, Co- 
lumbus, Ga. Loss, $25,000. 

Fire, Feb. 27, destroyed the ginnery of O. K. Jelks, at Mor- 
ven, Ga. Loss, $15,000 

The Park Woolen Mills, Rossville, Ga., a suburb of Chatta- 
nooga, Tenn., is in the market for some special machinery to 
replace that recently damaged by an explosion. 
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Fire, Feb. 24, destroyed the cotton gin of W. 8S. Hellams, 
Washington, Ga. Loss, $5500. 

Fire, Feb. 26, destroyed the sawmill of the Robinson Land 
& Lumber Co., Chicora, Miss. Loss, $100,000. 


The Fred H. Ee!y‘Co., Memphis, Tenn., has completed 
plans for the new plant for the Merchants Ice & Cold Stor- 
age Co., to cost wt meer mtg $80,000. The main building 
will be of brick and concrete, and will be 71x96 ft. 


The Harlan-Morris Mfg. Co., Trenton, Tenn., is consider- 
ing the establishment of a large tight-barrel stave mill at 
Natchez, Miss. 


The C. C. Mengel & Bro. Co., Fourth and H Sts., Louis- 
ville, Ky., has increased its capital stock from $1,700,000 to 
$3,500,000, and will build a new and larger sawmill. Addi- 
tions to the veneer mill are also being considered. 


The Peter-Burghard Stone Co., Louisville, Ky., is consid- 
ering the installation of additional machinery in its pent at 
13th and Maple Sts. The company manufactures uilding 
stone and monuments. 


The Clay and Mineral Producers’ and Manufacturers’ As- 
sociation, of which J. W. Williams, Hazel, Ky., is pres., is 
undertaking the erection of a clay-washing plant and testing 
station at Paducah, Ky. 


MIDDLE WEST 


John Webber, Bryan, Ohio, will rebuild his show-case fac- 
tory at Bryan. It will be 50x186 ft., of brick. 


The Paul Van Leunen & Co., grain dealers, Provident Bank 
Bldg., Cincinnati, Ohio, will erect a concrete elevator on 
Carthage pike, opposite the Globe Soap Works. It is under- 
stood the elevator will be 30-car capacity, and that the com- 
pany will move its headquarters to the Carthage pike loca- 
tion. 

The Kepplinger-Kelley-Homer 
merly the W. E. Homer Co., will 
tory on Superior Ave. 

The Federal Carbon Co., recently incorporated with a cap- 
ital of $1,000,000, will erect a $100,000 plant at Loveland, Ohio. 
Chas. Dick and Clay B. Steele, Loveland, are interested. 


Thee D & A Paint Mfg. Co., Toledo, Ohio. recently incor- 
ora ei, will establish a plant to manufacture railroad and 
automobile paints. 


The Sterling Cork & Seal Co., Toledo, Ohio, plans the erec- 
tion of a new plant at Oakwood Ave. and Hawthorne St. 


The Skinner Bending Co., Toledo, Ohio, will erect an addi- 
tion for the manufacture of wheel barrows. 


Fire, Feb. 20, damaged the Little Giant plant of the To- 
ronto Ohio Fire Brick Co., Toronto, Ohio. Loss, $25,000. 


Co., Cleveland, Ohio, for- 
erect a new garment fac- 


O. W. McCowen, Evansville, Ind., is preparing to erect a 
large sawmill. 
The H. W. Johns-Manville Co., manufacturer of asbestos 


products, has bought 125 acres of land at Riverdale, six miles 
west of Hammond, Ind., and will build a plant that will cost 
several million dollars. 


The Fairview Brick Co., Detroit, Mich., recently incorpor- 
ated, will erect a plant at the foot of St. Jean Ave. 


The Central Iron Works, Grand Rapids, Mich., 
damaged by fire, will erect a boiler shop, 50x100 ft. 


The Burden Broom Co., Kalamazoo, Mich., 
work on the erection of a two-story addition. 


The sawmill of W. J. Chase, Solon, Mich., destroyed by fire, 
Feb. 15, will be rebuilt. 


The Century Rubber Works, Chicago, Ill., will erect a two- 
story brick factory, 125x90 ft., for the manufacture of rubber 
goods at 1346 Ranson St. 


Fire, Feb. 13, destroyed the building at 324 South Wa- 
pash Ave., Chicago, Ill, occupied by the Brunswick-Balke- 
Collender Co., manufacturer of billiard tables and supplies, 
and Chickering Bros., piano makers. Loss, $375,000. 


The Linden Laundry Co., Chicago, Ill, will erect a two- 
nery one basement laundry, 50x124 ft. Bids are being re- 
ceived. 


The Raleigh Medical Co., Freeport, Ill, is having plans 
prepared for the erection of a 12-story and basement factory, 
120x240 ft. Estimated cost, $600,000. 


The Federal Plate Glass Works, Ottawa, IIL, recently de- 
stroyed by fire, will be rebuilt. Estimated cost, $300,000. 


W. H. Rehfuss will erect a candy factory and bakery at 
Peoria, Ill., to be occupied by J. C. Gmelich, 127 Jefferson St., 
Peoria. It will be two stories high, 40x50 ft., of brick. 


Fire, Feb. 17, destroyed the Dayton Tablet Work 
Ill. Loss, $500,000. Pe ae inal 


Fire, Feb. 16, destroyed Zion City Fl 
Ill. Loss, $50,000. ‘ ~ , ee ee ee 


The Russ-Gray Co., Beloit, Wis., will enlarge its factory. 
The company manufactures soap. 


Hanley Bros., La Crosse, Wis., commission merchants, are 
having plans prepared for the construction of a refrigerator 
plant to cost $10,000. 


The product mill of the Menominee Paper Mill Co., Marin- 
ette, Wis., was damaged by fire, Feb. 22. 


recently 


has started 


The Harah-Edmonds Shoe Co., Maple and Hanover Sts., 
Milwaukee, Wis., has submitted plans for an addition to cost 
$100,000. T. J. Esser, Milwaukee, is arch. 


The Racine Stool Co., Racine, Wis., has started work on 
the erection of its proposed addition. The building will be 
four stories high. Estimated cost, $26,000. 
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John Bromell, Unity, Wis., is considering the erection of a 
cheese factory at Unity, Wis. 


WEST OF THE MISSISSIPPI 


Fire, Feb. 25, damaged the Omaha Furniture Co.’s factory 
at Ralston, Neb. Loss, $3000. 

The Libby Steam Laundry Co., Libby, Mont., will erect a 
steam laundry plant at Libby, to replace the one recently de- 
stroyed by fire. 

Fire, Feb. 15, destroyed the Western Oil Cloth Co.’s plant 
at 30th St. and Fairmont Ave., Kansas City, Mo. Loss, $8500. 

Fire, Feb. 26, damaged the plant of the Kansas City Hard- 
wood Flooring Co., Kansas City, Mo. Loss, $45,000. 

The Independent Gravel Co., Joplin, Mo., will build a brick 
and tile plant at Webb City, Mo. 

The New Century Milling Co. has acquired a site at Dallas, 
Tex., and will erect a new milling plant. 

The Industrial Cotton Oil Co., Denison, Tex., whose mills 
were recently damaged by fire, is considering the installation 
of new eguipment to cost approximately $100,000. 

The Ellison Furniture & Carpet Co., Fort Worth, Tex., has 
awarded the contract for the construction of a new mattress 
factory and gtorage building at Pecan and Fifth Sts. The esti- 
mated cost is $40,000. 

The Jacksonville Lumber Co., Jacksonville, Tex., 
large its planing mill. J. H. Staton is interested. 

John Murchison, Athens, Tex., will erect a cotton compress 
at Kaufman, Tex. 

The Amalgamated Sugar Co., Ogden, Utah, is planning the 
erection of a large combined sugar beet and sugar cane fac- 
tory at Mission, near San Benito, Tex. Estimated cost, $500,- 

The W. C. Hendrie Rubber Co., Denver, Colo., has acquired 
five acres of land at Torrance, near Los Angeles, Calif., and 
will erect a large rubber manufacturin lant, estimated to 
cost $100,000. Irving J. Gill, South Hil t.. Los Angeles, is 
preparing plans. W. C. Hendrie is pres. 


will en- 


WESTERN STATES 

The Harrison Box Co., Harrison, Idaho, recently incorpor- 
ated with a capital of $20,000, will erect a plant at Harrison 
for the manufacture of boxes. 

The Green Lumber Fir Co., Lewiston, Idaho, has taken out 
a permit to erect a furniture factory on Topaz Ave., Lewiston. 

Carl Leonardt, Los Angeles, Calif., has purchased what is 
known as the “Bishop” TE gap nen property, about six miles from 
Las Vegas, Nev., and will erect a large plaster plant esti- 
mated to cost $100,000. 

The Standard Oil Co., Junction City, Wash., is planning 
to make extensive additions to its plant at Junction City. 

John B. Wimer, Laidlaw, Wash., is planning the erection 
of a cheese factory at Laidlaw. 

The Swiss American Milk & Chocolate Co., Sequim, Wash., 
lans to erect an $80,000 condensing plant at Sequim. Fred 
unk and James C. Langley are interested. 

Robert M. Davis and associates, Tacoma, Wash., have pur- 
chased the mill of the Raze Lumber Co., located on the tide 
flats, Tacoma, and will expend about $15,000 in making im- 
provements and additions. 

The Bay Center Co-Operative Association, Bay Center, Ore., 
recently ee ee os with a capital of $20,000, is planning 
the erection of a fish-canning plant at Bay Center. 

The Bend Steam Laundry Co., Bend, Ore., will erect a new 
steam laundry plant. J. Edward Larson is the proprietor. 

J. A. Burch, Fletcher Linn, A. D. Nicholson and others, Med- 
ford, Ore., are interested in a project to erect a large cement 
plant near Gold Hill, Ore. The estimated cost is $600,000. 

The California, Bestwall Co., Alameda, Calif., maker of 
patent wall boards, will build several additions to its plant, 
and will install considerable new equipment. 

John H. Smith, Denver, Colo., is considering sites at Ana- 
heim, Calif., for the erection of a large ice plant, refrigerator 
and pre-cooling establishment. The plant will cost about 
$25,000. 

The contract has been awarded for the construction of a 
two-story factory on Bouair St. for the American Photo- 

layer Co., Berkeley, Calif. Coates & Fraver, Head Bldg., San 
rancisco, are the archs. The estimated cost of the structure 
is $17,230. 

The Elk Grove Winery, Elk Grove, Calif., owned by J. i. 
Da Roze, was destroyed by fire, Feb. 20, causing a loss or 
$75,000. 

The yy ny Valley Cotton Growers Exchange, Imperial, 
Calif., has been reorganized with a capital of $50,000 by W. E. 
Wilsee, Antonio Gerdes and P. O will 
erect a large yarn mill. 

The Macbeth Co., of Pittsburgh, Penn., is negotiating for a 
site near First St., Huntington Beach, Calif., on which to 
erect a glass factory. The estimated cost of the plant is 
$15,000. 

The Long Beach Sash & Door Co., 
had plans prepared for an addition to its plant. 
machinery for manufacturing disappearing wall 
also be installed. -W. M. Brown is pres. 

The Branagan Glass Co., Los Angeles, Calif., has acquired 
a site at ewport Beach, Calif., and will erect a large glass 
factory. The estimated cost is $15,000. John B. Branagan is 
pres. 

The Orange County Greuge Growers’ Association will erect 
a cannery at Orange, Calif., for utilizing vegetables not avalil- 
able for shipment. 


The box-manufacturin 
ing, 


Co., Redd Calif., was 


Hyde. The company 


Longbeach, Calif., has 
Additional 
beds will 


plant of the Turtle Bay Lumber 
estroyed by fire, Feb. 21, causing a 
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loss of $20,000. The pleat was owned by P. H. Benton and 
will probably be rebuilt. 

The city of Sacramento, Calif., will hold a special election 
on Apr. 5, to vote bonds for $40,000 for the establishment of 
a municipal ice plant. E. M. Wilder, comr. pub. wks., is in 
charge. 

The sash and door factory of G. G. White, Sierraville, 
Calif., was destroyed by fire, Feb. 17. Loss of $7000. 
8Pa ec-Hliu,t0(tSéfiihahzJaNviETAO IRDLU WYP P PP P 

The Los Angeles Smoked Fish Co., 1486 East Sixth St., Los 
Angeles, Calif., will erect a one-story brick building on Main 
St., Wilmington, Calif. It will be equipped with machinery 
for the curing and packing of fish, and will have a 200-ton 
cold-storage plant. 


CANADA 


Fire, Feb. 13, damaged the factory of the Canadian Rub- 
ber Co., Notre Dame St. and Papineau Ave., Montreal, Que. 
Loss, $50,000. 

The Fashion Crafts Mfr., Ltd., wholesale clothiers, has 
purchased a site at Montreal, Que., and will erect an eight- 
story factory. 

The Mentholatum Co., Wichita, Kans., manufacturer of 
drug specialties, has secured a site at Bridgeburg, Ont., upon 
which it will erect a branch factory to be known as the 
The new building will be of con- 


Mentholatum Co. of Canada. 
is estimated to cost $18,000. 


crete block construction, and 
G. H. Stratton is local mer. 

The Fretz Canning Co., Bellview and Barton St., E., Hamil- 
ton, Ont., is having plans prepared for a new factory, to cost 
about $10,000. Watt & Blackwell, 125 Lister Bldg., Hamilton, 
are archs. 

Fire, Feb. 13, damaged the planing mill of J. J. Smith & 
Sone, herman Ave. and Barton St., Hamilton, Ont. Loss, 

Fire, Mar, 3, damaged the plant of the Riordan aper Mills, 
Merritt, Ont. Loss, $125,000. 


Fire, Feb. 12, destroyed the plant of the North Atlantic 
Fisheries Co., Port Hawkesburg, Ont. 

Thomas Bros., St. Thomas, Ont., manufacturers of brooms 
and brushes, plan the erection of a three-story factory, 120x50 
ft., estimated to cost $30,000. It will be of white brick con- 
struction, stone and concrete foundation, with felt and gravel 
roof. E. H. Thomas is mer. 

The Regal Gate Co., Sarnia, Ont., will have plans prepared 
for a one-story factory, 110x25 ft., of concrete construction. 
The estimated cost is $8000. 

The Eastern Rubber Co., Toronto, Ont., which was recently 
organized to manufacture automobile tires, etc., has secured 
a site of four acres, and two manufacturing buildings will 
be erected. One of the buildings will be three stories high, 
about 250x72 ft., while the other will be ong story, about 
200x72 ft. In addition to these, there will be*suitable ware- 
houses and a power plant. 

The Gerhard Heintzman Co., Toronto, Ont., manufacturer 
of pianos, has secured a permit for the erection of a five- 
story factory at 75 Sherbourne St. It will cost about $25,000. 

A. T. Reid & Co., Ltd., 266-274 King St., West, Toronto, 
Ont., manufacturers of neckwear and belts, have plans for a 
new $40,000 factory. It will be of brick construction, stone 
foundation. 

R. Truax & Son, Walkerton, Ont., will erect a sash and door 
factory, at a cost of $7000. It will be 150x90 ft., one story. 

The Kuntz Brewing Co., Waterloo, Ont., is having plans 
prepared for a bottling works and boiler house. It will be 
two stories, 68x190 ft., of iron, brick and reinforced-concrete 
construction. The estimated cost is $50,000. Aichts, Mildner 
& Eisen, Hammon Blidg., Detroit, Mich., are archs. 

The Remington Arms & Ammunition Co., New York, N. Y., 
has awarded contract for the erection of a two-story manu- 
facturing shop, cartridge plant and power house, ut Windsor, 
Ont. The cost will be $200,000. 

The Pacific Dredging Co. has purchased a site of nine 
acres at Coquitlam, B. C., and will erect a machtne shop, 
marine slip and office building at. an estimated coast of $500,000. 

Temple and Ronald Cliff and J. H. McDonald, New West- 
minster, B. C., have purchased the business of the British 
Columbia —. Co., at New Westminster. The new owners will 
erect a box factory and shingle mill, costing approximately 


$75,000. 
The Brunette Sawmills Co., New Westminster, B. C., will 
make improvements in its plant to cost about $15,000. New 


buildings and machinery are included. L. A. Lewis is in- 
terested. 

The Cornwall & York Cotton Mills Co. St. John, N. B., 
will erect two additional buildings, one an extension to the 
main factory, 22x60 ft., and the other a warehouse, 60x80 ft. 
Some of the present equipment will be displaced by machin- 
ery to manufacture a new line of goods, and additional ma- 


chinery will also be installed. 


NEW INCORPORATIONS 


METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Walter G. Ruggles Co., Boston, Mass.; mill supplies. Cap- 
ital, $20,000. Incorporators: W. G. Ruggles, Charles B, Kling- 
man, George McAnuel. 

Couch-Dean Corporation, Inc., Hartford, Conn.; machin- 


ery. Capital, $100,000. Incorporators: Elbert L. Couch, George 
- peea, Richard C. Rockwell, John W. Rockwell, all of Hart- 
ord. 

Hartford Auto Pump & Supply Co., Hartford, Conn.; auto- 
mobile pumps. Capital, $50,000. Incorporators: Henry F. 








‘ 


Schwab, Edward E. Tyron, Thomas Lockwood, all of Hart- 
ford. 

Waterbury Standard Tool & Machine Co., Inc., Waterbury, 
Conn.; machinery, tools. Capital, $10,000. Incorporators: 
Jeremiah W. Phelps, Thomas N.Prentice, Emil Hummel, Wa- 
terbury. 

M. E. Applebaum, Inc., Boro. Manhattan, N. Y.; metals. 
Capital, $50,000. Incorporators: Misha E. Applebaum, Arthur 
Guterman, William H. Clark, 60 Wall St., New York. 

Joseph Vogel, Inc., Brooklyn, N. Y.; metal stamps. Cap- 
ital, $10,000. Incorporators: Joseph Vogel, Hyman Wlodaver, 
Joseph C. Havenson, 2022 Lexington Ave., New York. 


The Art Foundry Guild, Ine., Boro. Manhattan, N. Y.; 
metal founding. Capital, $100,000. Incorporators: A. B. 
Gwathemy, William Mitchell, William B. Lightfoot, 32 Broad- 
way, New York. 

The M. L. Brandt Mfg. Co., Boro. Manhattan, N. Y.; 
cutlery and hardware. Capital, $10,000. Incorporators: 
Maurice L. Brandt, Benjamin Brandt, William W. Brandt, 182 
Georgia Ave., Brooklyn, N. Y. 

Ackerman & Baird, Inc., Boro. Brooklyn, N. Y.; machinery. 
Capital, $10,000. Incorporators: Raymond P. Ackerman, An- 
drew D. Baird, 140 Hawes St., Brooklyn. 

Coons-Mabbett Mfg. Co., Inc., Rochester, N. Y.; evaporat- 
ing machines. Capital, $20,000. Incorporators: Burton _C. 
Coons, Lorenzo G. Mabbett, John A. Taylor, 18 Front St., 
Rochester. 

The Kirkham Aéroplane & Motor Co., Inc., Savona, N. Y.; 
motors. Capital, $100,000. Incorporators: Charles B. Kirk- 
ham, Edwin H. Skinner, Stanley I. Vaugh, Savona. 

Atlas Die Casting Co., Inc., Syracuse, N. Y.; bronze, alum- 
inum. Capital, $10,000. Incorporators: Frank R. Holmes, 
Morey S. Smith, S. G. Schlachter, all of Syracuse. 

National Bottle Washing Machinery Co., Wilmington, Del. 
Capital, $750,000. Incorporators: J. J. Riley, S. A. Mulrooney, 
V. C. Casey, Wilmington. 

The Sudekum Packing & Mfg. Co., Nashville, Tenn.; me- 
tallic packing device used for railway or stationery engines. 
Capita!, $50,000. Incorporators: John M. Gray, Jr., C. H. 
Simpson, William, Tony and H. Sudekum, Nashville. 

The Edna Equipment Co., Cincinnati, Ohio. Capital, $10,- 
000. Incorporators: John C. Hermann, A. Bart Horton, Wil- 
liam J. McCauley. 

The American Machine eg Co., 
Capital, $50,000. Incorporators: E. E. Wilson, George L. 
fole, Jr... W. H. Thomas. 

The Cleveland Speed Indicator Co., Cleveland, Ohio; speed 
indicators of all kinds. Capital, $10,000. Incorporators: Ar- 
thur Friedman, Leo Friedman, O. Friedman, Marshall R. 
Stewart. 

The Metal Shop Mfg. Co., Cleveland, Ohio. 
Incorporators: £. Grant Criswell, Mary E. Criswell, 
T. Tengler. 

The Automatic 
biles and accessories. 
Merkel, M. McKinstry, 
Eibling. 


Inc., 


Cleveland, Ohio. 
Hae- 


Capital, $10,000. 
William 


Puncture Stop Co., Marion, Ohio; automo- 
Capital, F 10,000. Incorporators: C. E. 


F. Cc. Smith, A. C. Queen and E. A. 


The Ravenna Motor Truck Co., Ravenna, Ohio; self-pro- 
pelled vehicles. Capital, $200,000. Incorporators: W. F. 
Traves, A. E. Knuth, H. Schwartz, L. M. Mackenzie and C. O. 
Liggett. 


The New Wonder Co., Washington, C. H., Ohio; stoves. 
Capital, $85,000. Incorporators: E. L. Bush, C. A. Reid, Frank 
H. Kennedy W. B. Rogers, J. M. Willis. 

The Automatic Trowel & Tool Co., Duggen, Ind.; plasterers’ 
tools. Capital, $10,000. Incorporators: N. W. Ringo, Charles 
Mason, Ada Ringo. 

Indianapolis Cable Excavator Co., Indianapolis, Ind.; cable 
excavators and other machinery. Capital, $10,000. Incorpor- 
ators: Claude E. Negley, Matthew C. Mayhew, John Kings- 
burg. 

Perfection Septic Tank Co., Indianapolis, Ind.; septic tanks. 
Capital, $25,000. Incorporators: Charles F. Surface, Arthur A. 
McKain, A. Dayton Rinker. 

Sedgwick Mfg. Co., Richmond, Ind.; “jack” device for lift- 
ing automobiles. Capital, $10,000. Incorporators: Richard 
and J. R. Sedgwick, James M. Judson. 

National Reliable Fuse Co., Chicago, Ill.; electrical appli- 
ances. Capital, $50,000. Incorporators: Edward G. Woods, 
Irwin Grossman, Lillian Goldstein. 

Paltridge Metal Equipment Co., Chicago, Ill.; metal goods. 
Capital, $50,000. Incorporators: C. A. Stone, R. W. Paltridge, 
Cc. W. Denicke, Chicago. 

The Owen Sound Rolling Mills Co., Ltd., Ottawa, Ont.; 
wrought iron and steel pipe and tubing. Capital, $500,000. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

Phillips-Anderson-Rich Co., Augusta, Maine; leather, rub- 
ber goods. Capital, $100,000. E. M. Leavitt, Augusta, pres. and 
treas. 

Austral Window Co. of New England, Boston, Mass.; win- 
dow frames. Capital, $50,000. Incorporators: W. L. Walker, 
R. S. Barlow, Boston. 


Machat Feature Film Co., Boston, Mass. Capital, $50,000. 


Incorporators: A. Shapiro, M. L. Machat, Boston. 
The Ranno-Speirs Co., Boston, Mass., and Manchester, N. 
H.; harnesses. Capital, $175,000. Incorporators: Charles G. 


Ranno, John Speirs. 


. ‘et jepiten Co., Haverhill, Maee.; boots and shoes. Cap- 

al, 000. nceorporators: G. F. Cummings, M. D. x 

M. E. Burleigh, Haverhill . ° — 
Try-It Mfg. Co., Plainville, Conn.; Capital, 


10,000. - 
corporators: Geo. J. Lessard, Sarah M. Lessard ye Nita E. 


Nystrom, all of Bristol. 
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Waterman Worsted Co., Putnam, Conn.; worsted cloths. 
$100,000. Incorporators: C. Fred aterman, Pere 


Capital, 
L. Waterman, G. are, Gilpatrick, Putnam, 


Pfeiffer, Ridgewood, N 

The Utica Flue Yarn Corporation, pipony, , She 2 Cogstal 
$250,000. Incorporators: G. T. Leigh, J. W. ittemore, W. F. 
Shore, E. H. Rooney. 

Binghamton Crystal Ice Co., Inc., Binghamton, N. Y. —— 
ital, $50,000 Incorporators: T. W. Jenkins, W. M. Morris, 
Mary K. Morris, 31 Arthur St., Binghamton. 

Wood & Marble Substitute Co., Inc., Boro. Brooklyn, N. Y.; 
lumber, stone, brick. Capital, $50,000. Incorporators: A. A 
Mitchell, Bronxville, S. N. Coombs, J. N. Blank, Brooklyn. 

Conover Limousine Top Co., Inc., Buffalo, N. Y.; limousine, 
auto tops and bodies. Capital, $125,000. Incorporators: R. J. 
Conover, C. B. Anglin, J. T. Gilbert, Buffalo. 

International Picture Machine Corporation, Boro. Manhat- 
tan, N. Y.; automatic photograph and picture devices. Cap- 
ital, $100,000. Incorporators: Edmond C. Alger, 32 St. Nich- 
Olas Place, Walter L. Post, T. F. Conrad, 548 Riverside Drive. 

Svtuee Column Co., Ine., Boro. Manhattan, N. Y.; col- 
umns, pillars and trimmings. Capital, $10,000. Incorporators: 
Charles J. Van Deusen, Harold H. Ball, Wallace N. Vreeland, 
38 Park Row, New York. 

Ironsides Pottery Co., Bordentown, N. J.; pottery. Capital, 
$1,000,000. Incorporators: James E. Norris illiam H. 
Cook, Joseph R. Deacon. 

The Eclipse Wheel Co., Camden, N. J.; wheels. Capital, 
$300,000. Incorporators: Frank R. Hansell, John A. Mac Peak 
and George H. B. Martin. 

The Palmyra Silicate Slate Co., Camden, N. J.; sand, lime, 
brick and cement brick. Capital, $125,000. Incorporators: 
William A. Leopold, Samuel H. Horvitz, Howard C. Walton. 

Peerless Kid Co., Camden, N. J.; leather. Capital, $250,000. 
Incorporators: F. C. Stout, Ardmore, Penn.; J. S. C. Harvey, 
Radnor, Penn.; C. R. Hammell, Camden. 


and George a 


Globe Knitting Mills, Inec., Newark, N. J.; knit goods. 
Capital, $100,000. Incorporators: J. Blume, H. Groedel, T. 
Groedel, Newark. 


Puncture Cure Sales Co., Newark, N. J.; devices for repair- 
ing tires. Capital, $30,000. Incorporators: F. B. Stewart, H. 
F. Kirk, C. H. Stewart, Newark. 


Garfield Wire Cloth Co., Passaic, N. J.; wire cloth. Capital, 
$100,000. Incorporators: D. La Bour, J. V. Plast, J. arl, 
Garfield Park. 





BUSINESS ITEMS 








Philadelphia, Penn., have been 
reorganized, Morris G. Condon having acquired the Pedrich 
interests and taking into the firm David Hitchner, Hiram 
D. Griffith and Chas. O. Ralph, all of whom have been in the 
employ of the firm for many years. 


H. B. Underwood & Co., 





CATALOGS WANTED 








The Engineers’ Bzohsage Syndicate, Efficiency Engineers, 
164 Market St., Newark, N. J., are arranging a new catalog 
file and would like to receive catalogs from manufacturers, 
etc. 





FORTHCOMING MEETINGS 





The National Supply and Machinery Dealers’ Association, 
Southern Supply and Machinery Dealers’ Association, Ameri- 
can Supply and Machinery Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 1913, Indianapolis, Ind. F. D. 
Mitchell, secretary, 309 Broadway, New York Cit. 

National Machine Tool Builders’ Association. Sprin 
ing, May 15-16, 1913, New York City, Hotel Astor. 
manager, James H. Herron, Cleveland, Ohio. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel ed Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 


American Society for Testing Materials. Annual ti 
June 24 to 28, Atlantic City, N. J., Hotel Traymore. award 
Marbvere. secretary, University of Pennsylvania, Philadelphia, 

enn. 


The Institute of Operating Engineers. Regular meeting 
ge aeeeay f cack prose. eeef neering Societies Build- 
a e r y. . » ollins, : ‘ w 
Thirty-ninth St., New York City. ees... - 


American Society of Mechanical 
meeting first Tuesday. Calvin 
Thirty-ninth St.. New York City. 


Boston Branch National Metal Trades Associati 
meeting on first Wednesday of each month. Weonee eee 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 


Providence Association of Mechanical Engineer.s Month! 
meeting fcurth Tuesday each oO _ ro “4 
Brown University. frevideucn et + Ae OORT Rear ETery. 

New England Foundrymen’s Association. R 
ing second Wednesday of each month. Seckhonetain ie. 


$20. _ Mase. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


meet- 
eneral 


Engineers. Monthly 
Rice, secretary, 29 West 








March 13, 1913 


Monthly 


Engineers’ Society of Western Pennsylvania. 
Elmer 


meeting third Tuesday; section meeting, first Tuesday. 
Hiles, secretary, Oliver Building, ttsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England’ Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill Regular meet- 


ing first Wednesday eveniog of each month, excepting July 
an’ newt Secretary, J. H. Warder, 1785 Monadnock Block, 
Cc xo, " 


”biladelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
pene. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
116 Nassau St.. New York City. 


WANTS 


Wanted, three cents per word, each insertion 


“ 





ke . 
ents paya in cdvance. 
Copy should reach us not later than Friday 10 A. M., for ensuing 
week's issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. y 
No information given by us regarding any advertiser's address. 
Original }ctters of recommendation or other papers of value should 
not be inclosed to unknown correspondents. 

No advertising accepted from any agency, association or individual 
charging a fee for qrnatsaten.” or a commission on wages of suc- 
cessful applicants tions. 

Advertisers are voqueseed to acknowledge the replies received 
through this department. 





POSITIONS OPEN 


Canada 


TOOL MAKERS—Experienced on tools and dies, smal) in- 
terchangeable machine parts; only first class experienced men 
wented. P. 524, Am. Machinist. 

DRAFTSMAN with experience in machine-tool work; one 
having knowledge of punch and shear Contquins: state experi- 
ence and salary required; permanent position to a suitable 
man. P. 508, Am. Machinist. 

ELECTRICAL DRAFTSMAN with experience on trans- 
former and a.c. motor work; must be quick and_ reliable 
worker; only application stating age, education, full experi- 
ence and salary expected, will be considered. P. 589, Am. Ma. 

Connecticut 


GOOD MACHINE DESIGNER, who has had machine-shop 
experience. R. Wallace & Sons Mfg. Co.,, Wallingford, Conn. 

MECHANICAL SUPERINTENDENT—One of ten or fifteen 
years’ experience, technical graduate pretesred. who is fa- 
miliar with small steel stampings, capable of developing fac- 
tory organization for results, and desires a permanent posi- 
tion with growing firm; state experience and salary desired. 
P. 529, Am. Machinist. 


INSPECTOR on automobile motors and motor parts; state 
experience and salary expected. P. 565, Am. Machinist. 

ENGINEER—An established engineering and contracting 
corporation with main offices in Pittsburgh, Penn., offers a 
solid good future to a bright young engineer; applicant must 
have experience in concrete and structural steel, and be cap- 
able of working independently; salary and interest in busi- 
ness guaranteed; $1000 cash investment required and highest 
references; location branch office, Chicago. Address “Engi- 
neer,” P. 492, Am. Machinist. 


Indiana 
TIME LIMIT SETTER—One who has had a wide experience 
in operating high speed machine tools, lathes, boring ma- 
chines, drills, auto machines, press work, etc., and who can 
determine the maximum } gh through demonstration; 
a thorough knowledge of high speed cutting tools, speeds, 
cuts and feeds is also essential. Answer with full partic- 
ulars as to experience and salary; located central Indiana. 
P. 578, Am. Machinist. 
Maryland 
CHEMIST, young man, who has experience on openhearth, 
or converter steel process melting; large plant; good position 
to right man; give full particulars. P. 592, Am. Machinist. 


Massachusetts 


DRAFTSMEN, first class, mechanical and electrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 

ASSISTANT SUPERINTENDENT for a foundry and ma- 
chine shop, employing about 500 men; state age, experience, 
references and salary expected. P. 549, Am. Machinist. 

IN A METAL WORKING establishment near Boston, Mass., 
a man of mechanical ability and sufficient experience so that 
he can make tools, repair machines, and keep equipment tn 
gcod running order. eply, stating age, experience, wages 
and references. P. 559, Am. Machinist. 


TOOL MAKER, working foreman. one experienced on cut- 
ters and hobs preferred; shop near Boston; good opportunity 
for the right man: state experience and wages expected. 
P. 566, Am. Machinist. 


New England States 


TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 


not a fast worker do not apply. P. 
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five years, experience, age and wages expected; if you are 
531, Am. Machinist. 


New Jersey 


TOOL DESIGNER, first class, wanted in large electrical 
manufacturing concern, near New York City; applicants must 
give age, experience, techinical education an salary ex- 
pected. P. 540, Am. Machinist. “ 

DRAFTSMAN—A reliable mechanical man, for laying out 
and checking d.c. motor-generator work, wanted by a well 
known firm near New York City; state age, experience, refer- 
ences and salary expected. P. 595, Am. Machinist. 


New York 
MECHANICAL DRAFTSMEN; steady positions: state 
qualifications, salary and age. P. 547, Am. Machinist. 
CYLINDER PRESS DESIGNER; state age, experience, 


references, salary, when available. P. 539, Am. Machinist. 

TOOL MAKERS AND ALL-AROUND MACHINISTS, first 
class; give experience, age, where previously employed and 
wages expected. P. 576, Am. Machinist. 

_ OPERATORS, first class, wanted on Jones & Lamson and 
Warner & Swasey turret lathes; men who are used to mak- 
ing small tools and cutters on these types of machines. Ad- 
dress Savage Arms Co., Utica, N. Y. 

DESIGNERS for punches and dies, automatic attachments 
for punch Bg tres ~ and thoroughly familiar with the uptodate 
methods of blanking and forming accurate sheet metal parts 
in large quantities, good opportunity for the right men. 
Write, stating experience, nationality, age and salary ex- 
pected. E. E., 90 Eighth Ave., New York City. 

FOR THE EXPERT STAFF of a firm of cost accountants, 
efficiency and production engineers, a young man who has 
had experience in shop cost accounting and management: a 
knowledge of general accounts desirable; must have good 
common sense, a fair education and appearance, and be will- 
ing to work for a moderate salary while qualifying to serve 
as a manager. P. 591, Am. Machinist. 


Ohio 


LATHE AND BORING-MILL HANDS, first 
work. Address P. O. Box 759, Springfield, Ohio. 

DESIGNER AND DRAFTSMAN with turret lathe experi- 
ence; chance for advancement with growing concern. P. 577, 
Am. Machinist. 

TOOL MAKERS—We have openings for tool makers; send 
recommendations with experience and wages expected. The 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

DRAFTSMAN competent for tools and attachments for 
automatic machines; former experience on this class of work 
necessary. Cleveland Automatic Machine Co., Cleveland, Ohlo., 

FOREMAN wanted to take charge of uptodate factory, 
manufacturing steel specialties; must be experienced in mak- 
ing dies and tools and this class of work and able to handle 
men. P. 558, Am. Machinist. 

FOREMAN for punch press department, 100 presses; must 


class; steady 


be A-l man; large experience in small deep drawing work 
imperative; must give qualifications in regard to handling 
men; steady position and good salary to right man; new 
model factory in course of construction. P. 572, Am. Mach. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 


planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 
EXECUTIVE capable of organizing and systematizing ev- 
ery department of a plant employing five hundred men in the 
manufacture of automobile transmission gears; must be a 
thorough mechanic and able to get the best and greatest pro- 
duction from skilled mechanics; position can be arranged as 
temporary or developed into a permanent one as desired; we 


want the best man in the field and will pay well for his ser- 
vices. P. 596, Am. Machinist. 
Oklahoma 


MACHINE-SHOP FOREMAN. who is experienced in the 
manufacturing line, familiar with special tools and fixtures 
for turning out duplicate parts; we manufacture gas engines 
and oil-well suplies, etec.; a man who is familiar with the 
premium system preferred; goed salary will be paid the right 
man. Address McEwen Co., Tulsa, Okts. 


Pennsylvania 


FOREMAN, to take charge of milling machine and gear- 
cutting department in shop building machine tools; answer, 
stating experience and age. P. 538, Am. Machinist. 

TOOL-ROOM FOREMAN, in shop employing about 300 
men; must be able to make repairs and also be familiar with 
jigs and fixtures; references required. P. 535, Am. Machinist. 


FOREMAN, to take charge of erecting floor in long 
established shop building high-grade machine tools of medium 
size; permanent gocwon for right man; answer stating age 
and experience. . 5387, Am. Machinist. 

GISHOLT OPERATORS AND TOOL MAKERS, experienced 
on jigs and fixtures; also one operator for punch press, who 
is experienced in setting up punches and dies. The Autocar 
Co., Ardmore, Penn. (suburb of Philadelphia). 

GENERAL FOREMAN, thoroughly familiar with medium 
and heavy work; must be a man with practical ideas. who 
can handle men and get maximum production on all classes 
of tools; no theorist wanted, but a man who can make good: 
references required. P. 536, Am. Machinist. 

SALES MANAGER—Old established concern making heat- 
ing boilers and miscellaneous tank work, have a splendid 
opportunity for a live, experienced man: must be a man of 
demonstrated ability and preferably one who has had charge 
of sales in identical lines. P. 590, Am. Machinist. 


WORKS MANAGER—Old well established company, oper- 
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ating boiler shop and general machine departments—jobbing 
and specialties—have unusual opportunity for aggressive 
capable man who has demonstrated high grade ability as an 
organizer and producer; salary to begin, $2000; correspond- 
ence strictly confidential; state education, shop experience, 
places employed, positions held, salary received. Applica-| 
tions omitting any of these points will have no attention 
whatever. Address Post Office Box 340, Philadelphia, Penn. 


OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Macnine Co., Philadelphia. 

Rhode Island 

SUPERINTENDENT, must be an expert on fine small tools 
and thoroughly versed on processes for increasing produc- 
tion; excellent opening for the right man. P. 597, Am. Mach. 


Wisconsin 


ALL-AROUND MACHINIST, first class, who has had con- 
siderable experience building high-grade machine tools, also 
two vise hands for general work; state experience and wages 
expected. Giddings & Lewis Mfg. Co., Fond du Lac, Wis. 


POSITIONS WANTED 


Canada 


SUPERINTENDENT desires similar position, Canada pre- 
ferred; am Cornell graduate, and cun show successful record 
with present concern; age, 28. P. W. 510, Am. Machinist. 


Connecticut 

FOREMAN OR MECHANICAL SUPERINTENDENT, expert 
designer and builder of tools, dies and special machines for 
rapid production of small accurate interchangeable parts; am 
holding similar position. P. W. 583, Am. Machinist. 

WORKS MANAGER; technical graduate, 15 years manu- 
facturing experience; has successfully carried entire man- 
agerial responsibility; executive ability; thoroughly able to 
deveio factory organization in most modern methods of 
control of production; familiar with hirh-grade interchange- 
able and precision work in quantity; highest credentials. P. W. 
506, Am. Machinist. 

Illinois 


SUPERINTENDENT, PRODUCTION MAN, 
organizer. P. W. 662, Am. Machinist. 

SUPERINTENDENT—Factory manager wishes to connect 
with large successful firm; no job too big; can stop the leaks. 
P. W. 417, Am. Machinist. 

ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert on punch and die 
work and familiar with modern methods. P. W. 542, Am. Mach. 

Indiana 

SUPERINTENDENT, age 37, aggressive, good executive 
and organizer, thoroughly familiar with modern shop prac- 
tice and experienced on engines, boilers, gasoline tractors or 
general machinery, desires change. P. W. 574, Am. Mach. 

ASSISTANT FOREMAN, by A-1 tool maker and designer of 
jigs and fixtures, well up in economical production of auto 
accessories, pumps, engines and special machinery; fourteen 
years’ experience; would take general foremanship of small 
shop; steady, temperate; now employed as tool room foreman 
in large manufacturing company; age 33. P. W. 582, Am. Ma. 

Massachusetts 

ENGINEER INVENTOR, 20 years’ experience, will design 
new mechanical or electrical apparatus, or improve present 
design for lump sum, royalty or salary; ability demonstrated. 
P. W. 598, Am. Machinist. 

ASSISTANT MANAGER OR PURCHASING AGENT, con- 
sulting engineer, desires such position with small well estab- 
lished firm manufacturing automobiles, ignition eppereses or 
general machine work; best references. P. W. 563, Am. Ma. 


New Jersey 


EXPERT COMPTOMETER operator, 23, possessing own 
machine, and having 7 years’ experience in factory account- 
ing, desires position where brains and energy count; location 
immaterial. P. W. 594, Am. Machinist. ‘i 

SHOP SUPERINTENDENT, 15 years’ experience in manu- 
facturing of gas and gasoline engines; familiar with the most 
modern methods in manufacturing; best references; minimum 
salary, $3500; will go anywhere. P. W. 525, Am. Mach. 


SUPERINTENDENT desires to make a change; wide ex- 
perience in interchangeable manufacture of light high grade 
machinery; good mechanic, experienced designer, able execu- 
tive and organizer; now earning $4500: only best kind of 
propositions entertained; go anywhere. P. W. 579, Am. Ma. 


SUPERINTENDENT OR MASTER MECHANIC—Good ex- 
ecutive, successful shop organizer, jig, tool and fixture de- 
signer, cost reducer, experienced in office and shop work, 
machine tools, automobiles and accessories, pumps, engines 
and special machinery; highest references, proving ability 
to manage entire, including iron and brass foundries. Ww. 
567, Am. Machinist. 


systematizer, 


New York 

FOREMAN, first-class all-around machinist and tool maker, 
in charge now, desires change. P. W. 557, Am. Machinist. 

FOREMAN, up to date, tool work or manufacturing: good 
executive, can produce results. P. W. 586, Am. Machinist. 

SUPERINTENDENT of machine shop of large exverience: 
practical; good executive ability. P. . 599, Am. Machinist. 

SUPERINTENDENT, practical man. keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist. 
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DRAFTSMAN, erpoctomend designer; special gga 4 and 
tools; inventive ability; wishes responsible position. . Ww. 
528, Am. Machinist. 


FOREMAN—Potter & Johnstons and lathe department; ex- 
pert on Potter & Johnstons; good record; New England pre- 
ferred. P. W. 560, Am. Machinist. 


FOREMAN—Mechanic with eleven ears’ nperrense on 
milling machines and drill presses, desires position as fore- 
man; references if desired. P. W. 570, Am. achinist. 


TOOL DESIGNER, expert, good executive, modern prac- 
tical shop man, on interchangeable parts; wide awake and 
progressive; New York City or vicinity. P. W. 580, Am. Mach. 


ENGINEER AND DESIGNER; broad experience in special 
machinery, vacuum machine and research work will under- 
take designing and development of original work. P. W. 568, 
Am. Machinist. 


CHECKER, young man, with 4% years’ varied experience, 
designing and checking, wishes position with growing con- 
cern where faithful and accurate work would lead to ad- 
vancement. P. W. 571, Am. Machinist. 


FOREMAN, 17 years’ experience; can produce more work 
from any machine than your best operator and show men 
under hnm; gear cutting, electrical and general machinery 
salary, $1500. P. W. 573, Am. Machinist. 

FOREMAN of large automobile repair shop, desires change; 
first class mechanic and trouble finder; good organizer and 
handler of men; long experience in factories and repair shops; 
go anywhere. P. W. 581, Am. Machinist. 

DRAFTSMAN AND DESIGNER, first class, is open for 
engagement; general and automatic machinery, printing 
presses, folders, feeders, waper reciprocals, etc.; ideas devel- 
oped; New York City or vicinity preferred. P. W.575, Am. Ma. 

TOOL MAKER and thorough machinist, wants position 
where willingness, speed and cost reducing ability, mean ad- 


vancement; fair draftsman; I. C. S. student; capable take 
charge and get results; vicinity New York City preferred. 
P. W. 584, Am. Machinist. 


SUPERINTENDENT OR WORKS MANAGER, with a roller 
or ball bearing company; applicant has had a successful ca- 
reer, backed by a practical training; at present employed, but 
desirous of making a change; thoroughly qualified to organ- 
ize, and reduce men ssnatereng costs by correcting conditions 
and applying methods. Box 561, Am. achinist. 


AUTOMOBILE SERVICE SUPERINTENDENT, 32 years 
old, wishes connection in West with automobile concern, ma- 
chinist and tool maker, good organizer and executive, with 
ten years’ experience in automobile service in all its branches; 
at present employed as superintendent of New York service 
station of a well known automobile company. employing 150 
men on high grade cars and trucks. P. . 587, Am. Mach. 

EXPERT AUDITOR, ACCOUNTANT AND COST ACCOUNT- 
ANT, desires permanent, responsible position, with growing 
concern; age 34; minimum salary first year, forty dollars 
weekly; graduate Universal Business Institute and Interna- 
tional Business University; practical accounting, theory ac- 
counts, auditing, commercial law and cost accounting, also 
technical education; cost accountant references; with pres- 
ent employer over seven years as a senior public auditor ana 
accountant; references. P. W. 588, Am. Machinist. 


Ohio 


TOOL DESIGNER AND MAKER, with technical education, 
desires position as tool room foreman or chief tool designer; 
good executive ability and references. 129 Chitenden Ave., 
Columbus, Ohio. 

FOREMAN OR SUPERINTENDENT, all around machinist, 
tool maker and draftsman, expert on pumping machinery and 
steam engineering, technical and business education. P. ? 
481, Am. Machinist. 

Pennsylvania 

GENERAL FOREMAN, now handling general manufactur- 
ing tool and die work; good disciplinarian, tactful, thoroughly 
familiar with modern methods, strictly sober and who ap- 
preciates the value of time; A-1 mechanic; good reasons for 
making change. P. W. 585, Am. Machinist. 


Wisconsin 


MANAGER OR SUPERINTENDENT—Mechanical engineer 
with splendid practical shop and commercial experience; ex- 
pert in the uptodate manufacture of interchangeable machin- 
ery and parts; resourceful in design and methods for reduc- 
ing costs and increasing production; _— organizer and sys- 
tem man with excellent executive ability; splendid record and 
references, at present engaged, but for good reasons desire 
change. P. W. 593, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, etc. Taylor-Shantz Co, 
Rochester, N. Y. 

Patents secured. 
Washington, D. C 

Machines designed, drawings made. 
Frankford Ave., Philadelphia, Penn. 

For Sale—Brown & Sharpe screw machine, 1”, 
Chester Greenwood, Farmington, Maine. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a'so machinery to build. Sipp Machine Co., 
Paterson, N. J 

A party wanted to contract to build automatic gear cut- 
ting machinery; state location and complete description of 
equipment. M. 564, Am. Machinist. 

Practical mechanic, representing a firm east of Pittsburgh, 
including Boston, with an office in New York City, invites cor- 
respondence from some good progressive foundry, screw and 
metal products or machine tool and accessory concern. desir- 
ing to be represented in that territory. M. 569, Am. Mach. 


Cc. L. Parker, patent attorney, 990 G St., 
Cc. W. Pitman, 3519 


nearly new. 
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Sanitary Can Making Machinery 


EpIrokiAL CORRESPONDENCE 


SYNOPSIS—A description of the first complete auto- 
matic line of machinery for making sanitary cans. The 
various machines and their separate operations are shown 
and interesting points in their design are discussed. 
4 

Sanitary open-top cans, while not new in this country, 
were not until recent years in general use, on account of 
the method of making. Previously they were manufac- 
tured by semiautomatic machinery, which required con- 
siderable hand labor. The E. W. Bliss Co., Brooklyn, N. 
Y., placed the first complete line of entirely automatic 
machinery for making sanitary open-top cans in the 
plant of 8S. Elmore & Co., Astoria, Ore. 

The cans made by this firm are for canning salmon; 
one line of machines will turn out 60,000 cans in a ten- 


ing under the circular cutters B, is cut to any desired 
width. It may be cut down to 2 in. in width when the 
machine is fitted with narrow hubs. With the regular 
hubs it will cut to 3% inches. 

The mechanism for grinding the cutters is shown at C. 
By the use of this device the cutters may be ground in 
position without removing them from the machine. The 
grinding wheel is driven from the machine by a belt on 
the pulley D and a smal! pulley on the grinding-wheel 
spindle. 

The next operation in the manufacture of the can is 
performed in the machine shown in Fig. 3. The sheets, 
which have been cut to the correct size, are stacked in the 
receiver A, and fed one at a time by an air-suction pad. 
the pump for which is attached to and operated by the 





AUTOMATIC 


Fie. 1. 


hour day. The thickness of tin used in the manufacture 
of the can is 0.01 inch. 

The feature of the sanitary can is a tested air-tight 
body to which the bottom and top are locked, with a 
packing in the joints of a special sealing composition 
applied in liquid form. The joint in the body is 
soldered, then tested; the bottom is attached by a locked 
joint packed with the sealing compound and the can is 
filled; the top is then hooked on with the joint coated 
with the compound ; the can is then steamed to expel the 
air and the top locked in a manner similar to the bottom. 

Fig. 1 shows a view of the can shop at Astoria, Ore. 
The flat body blanks, after being cut to size, are fed into 
the machine A and automatically passed through the 
various following machines and conveyors, issuing from 
the machine B a finished product. 


MAKING THE BoprIEs 


The first operation, cutting the stock to the required 
length and width, is performed on the machine shown 
in Fig. 2. The stock is placed on the table A, and, pass- 


CAN-MACHINERY 


OUTFIT 


machine. This suction pad delivers one blank at a 
time onto a set of feed bars, which carry the blank under 
the notching dies at B. A punch at each of the four 
corners of the sheet descends and notches them. The 
sheet is then carried along to the point C and the hooks 
for the side lock seam are next made. 

The hooked blank is then fed under a forming horn and 
wrapped around it by means of wings, forming the blank 
to the shape of the horn and also locking the boxes. 
While in this position, the locked hooks are set by means 
of a descending hammer; thus the hooks are formed and 
the side seams set, making a tight joint. 

The formed body is then carried along on the machine 
and acid applied by a rubber roll, running in an acid bath. 
The cau then passes over a skeleton horn and is soldered. 
The soldering is done by means of a revolving roll run- 
ning in a bath of molten metal. The side seam next has 
the surplus solder wiped from it by means of a revolving 
rag wheel. After this, it is carried along by the chain 
and grippers ) to a conveyor (not shown) at the end of 
the machine which carries the can bodies to the flanger. 
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Some important points in the design of this machine 
should be noted. The adjustment of the notching dies 
and edger steels for the different diameters of cans, is 
controlled by the handwheels £, one on each side of the 


machine. As the punches, dies and edging steels are at- 
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end to fit the inside of the body. The formers are oper- 
ated by a cam movement, and when the body is in position 
the cams force the formers B forward and make the flange 
for each end of the body. The bodies are then carried 
around and through the hopper C, from where they 
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Fig. 2. THe Gana SLITTER 


tached to the side frames, operated by the handwheels, 
perfect alignment of the notching punches and edger 
steels is insured. 

Another good feature in the design is that when the 
blow, which sets the side seam, takes place, the horn is 
supported solidly down to the floor, thus removing any 
tendency of spring from any part of the machine. 

Fig. 4 shows the sequence of operations on the can 
body. The blanked sheet is shown at A, B shows the 
sheet after notching, and C with the hook formed. The 
sheet is then formed as shown at D, and afterward 
soldered as at £. 


Fic. 3. Auromatic Bopy MAKER 


again enter an elevator conveyor (not shown), which 
carries them to the double seamer. 

The machine, Fig. 6, is used for seaming on the bot- 
toms automatically, the bodies being fed to the seaming 
rolls by the chain conveyor shown at A. The bottoms are 
stacked in the magazine B, and also automatically fed to 
the seaming position. A trip device under the magazine 
table controls the feeding of the bottom, each can feed- 
ing its own bottom. If for any reason one of the spaces 
in the conveyor does not hold a can, no bottom is fed from 
the magazine. 

The body with the top-in place om reaching the double- 
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Fia. 4. 


The next operation, flanging both ends of the body, is 
performed in the “machine shown in Fig. 5. The bodies 
coming from the elevator conveyor (not shown) drop 
The formers 


B, of which there are four sets, are made with a pilot 


into the chute A and pass into the machine. 


BopY-FORMING OPERATIONS 


seaming position is held from turning by turrets, and 
raised up to the chuck, when the revolving head, carrying 
four double-seaming rolls, acts on the body and cover, 
double-seaming them together. When the double-seamer 
rolls recede, the can comes to a position flush with the 
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carrier and is carried away and off the machine. The 
can at this stage is taken hold of by another chain con- 
veyor, which in turn carries it to the tester. 
TESTING THE CANS 

The machine shown in Fig. 7 is used for testing can 
bodies for leaks. The bodies are fed to the machine from 
the double seamer, coming down the conveyor A. The 
machine is provided to accommodate 30 bodies, and the 
table is revolved by a worm drive. The cans in this ma- 
chine are tested by air and water. Air under 15 |b. pres- 
sure is automatically injected into the can, and the can 
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carried through the tank B. When submerged they re- 
main close to the surface, where leaks are readily ob- 
served and removed, the perfect cans passing off through 
a suitable drier and into the packing room. 4 


MakinG Tops AND BoTTroms 


Theymachines shown in Figs. 8 and 9 are used for 
blanking and forming the tops and bottoms. The strips 
previoisly slit to the correct size in a gang slitter are 
placed in packs on the receiving table shown at A, Fig. 8, 
fromywhere they are delivered by the sucker pads B. 
on@strip at a time, to the feed bars, which carry them 
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Fie. 5. Automatic DouBLE-END FLANGER 


Fie. 6. THe SEAMING oR SEALING MACHINE 
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Fic. 7. THe Bopy-TesTtTING MACHINE 


Fie. 8. THe Top anp Bottom Press 
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Fic. 9. CURLING ATTACHMENT 

across the die and through the press. The scrap is taken 
away by a kicker arm, and the tops and bottoms slide by 
gravity through the back of the press and into the curl- 
ing device A, Fig. 9. Here the edges are curled under; 
this curling being necessary to prevent nesting of tops 


Fic. 10. Compounp AppLyING MACHINE 
and bottoms when they are to be used in automatic maga 
zine feeds. 

Fig. 10 shows the machine for applying the sealing 
compound to the tops and bottoms, which are fed auto- 


matically from the magazine A onto the chucks B, of 

















Fig. 11. THe CLiIncHING MACHINE 
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which there are six. The table and chucks revolve, and 
the under edges of the tops and bottoms are brought in 
contact with the small friction wheels C, which are run 
in the compound trough. These wheels roll the compound 
onto the under surface of the tops and bottoms. The com- 
pound is kept at the correct consistency in the mixing 
pot (to which steam may be applied) by rotary blades, 
which are operated by the chain D driven from the shaft 
of the machine. 


SEALING THE FILLED CANS 


The cans filled with salmon or fruit, as the case may be, 
are placed on the clinching machine, Fig. 11, at the posi- 
tion A, and are conveyed into the machine by the con- 


AMERICAN MACHINIST 


467 


speed sufficient to heat the can and contents and expel 
all air. The can is then conveyed to a machine similar 
to that shown in Fig. 6, except that the automatic feed 


0.D. I. D. Width Length Width 
of of of ol oO 
Size Can Can Blank Blank Hooks 
Hooks In In. In. In. In 
No. 1.. 2.634 2.609 4.125 0.125 
No. 2.. 3.321 3.296 4.656 10.750 0.125 
No. 2.. 3.939 3.914 4.8125 12.750 0.125 
No. 3.. 4.180 4.155 4.968 13.500 0.125 4]-in. cap 
No. 3.. 4.180 4.155 5.156 13.500 0.125 5-in. can 
No. 3... 4.180 4.155 5.656 13.500 0.125 5}-in. can 
No. 10 or gallon. . 6.088 6.063 7.0037 19.500 1.125 
8 oz. evaporated cream 2.422 2.397 2.875 7.968 0.125 
16 oz. milk 2.908 2.883 3.28125 9.312 0.125 
16 oz. evaporated cream 2.857 2.832 3 9.437 0.125 
20 oz. evaporated cream. 2.857 2.832 4.750 9.312 0.125 


APPROXIMATE SIZES USED IN CAN MAKING 
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Fie. 12. Tor, Borrom 
tinuous chain conveyor B, the ends being fed into the 
turret C of machine from the magazine D in a manner 
similar to that in the machine described in Fig. 6. In 
this machine the end is clinched loosely onto the flange 
of the can body, which allows exhausting the can without 
danger of the discoloration of the contents. It also per- 
mits of cleaner operation of the exhauster as well as of 
the final sealing machine, there being no chance of 
spilling. 

The can is then fed away from this machine into a 
steam exhaust box. In packing salmon, a temperature of 
about 220 deg. F. is maintained in this box. The cans 
pass through the exhauster on a chain conveyor at a 


os 
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Using the Reversing 


By A. G. 


SYNOPSIS—Points to be considered when installing 
motors on planers. A comparison of the cost when run- 
ning a planer by belt and when motor driven. 
33 

The adjustable-speed motor has produced economy on 
machine tools having rotary motion, such as lathes, bor- 
ing mills, drilling machines and millers. This economy 
is due to the increased production made possible by be- 
ing able to maintain the most economical speed for each 
operation performed, by means of a controller which will 
give 5 to 10 per cent. speed increments, instead of using 
the larger 25 to 30 per cent. increments with the use of 
cone pulleys. 

On planers and other machines having reciprocating 
motion, such as slotters and gear cutters, tools of simi- 


lar construction, and cuts similar to those taken on tools 
Electric & 


engineer, Westinghouse 


*Industrial electrical 
Manufacturing Co. 


AND SEALING OPERATIONS 


for ends is omitted. Here the cover is sealed in a manner 
similar to that employed in sealing the bottom, and which 
was described in connection with Fig. 6. After the final 
sealing, the cans are passed to the retort and the contents 
processed, the cans being then labeled and boxed for ship- 
ment. 

The operations after the body is formed are shown in 
Fig. 12. The body is shown with the flanges formed at 
A; the bottom sealed into the cans is shown at B. One 
of the tops or bottoms blanked and curled is seen at CU, 
and D shows one of the finished sanitary cans. The table 
shows a list of approximate sizes generally used in the 
manufacture of sanitary cans. 


Motor with Economy 


PoPpcKE* 


having rotary motion, are employed. A large variety of 
work, considering heavy and light cuts, is done on this 
reciprocating type of tool, and for this reason it is neces- 
sary to employ cutting speeds of different values for dif- 
ferent operations to produce maximum economy in the 
use of tools and to complete a machining operation in 
minimum time. 

In like manner, the return speed that can be em- 
ployed depends upon the weight, dimensions and method 
of holding the work on the planer bed. If the work is 
flat, as for instance, when the rails are planed, it is pos- 
sible to return at a fast rate, whereas if a casting which 
is more or less topheavy is planed, it is necessary to use 
a low return speed so as not to strain the casting and to 
loosen its supports which hold it to the planer bed. For 
this reason, a planer having only one return speed must 
have this speed to suit the latter class of work, and time 
is lost when doing the class of work where a high speed 
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could be used. Therefore, for maximum economy for all 
operations, it is necessary to use different return speeds 
to suit each particular case. 

For these reasons the adjustable-speed motor has been 
applied to this type of machine. It has been applied as a 
nonreversing and as a reversing motor. When the non- 
reversing motor is used the arrangement of the _belt- 
shifting device or pneumatic clutch to obtain the re- 
versals must be maintained. The motor is_ usually 
mounted on the planer housing. The motor is equipped 
with a controller, which enables it to be operated with a 
speed variation of 2 to 1. The controller is arranged 
so that the cutting and return speeds of the planer can 
be controlled independently. This type will be explained 
in detail later on. 


UsInG THE REVERSING Motor 


When the reversing motor is used, no belts or clutches 


are required. The motor is directly connected to the 
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and increased production is sought, that the demand for 
this type of drive has been perfected and put on a com- 
mercial basis. 

We will now consider the economic features which 
have made it necessary to put this type of drive on a 
commercial basis Any economieab tool drive must ful- 
fill the following conditions: It must be possible to do 
the cutting in the minimum time without straining the 
tools worked with or the casting operated upon. The 
time between cutting operations must be a minimum. 

On a planer or similar machine having reciprocating 
motion, the relation of return stroke and cutting stroke 
has an important bearing upon the amount of cutting 
that is possible in a given time. Table 1 shows the effect 
on production when using different ratios of return to 
cutting speed. This shows the importance of keeping the 
return speed as high as possible as compared with the 
cutting speed. Since with a reversing drive the return 
speed is controlled independently of the cutting speed, 


TT 7. os 

















Fira. 1. 


shaft driving the gears which engage with the rack or 
worm operating the platen. The motor is controlled by 
a panel on which are mounted switches for starting; 
stopping is accomplished by means of dynamic braking 
and reversing the motor. A controller for independently 


Return Speed Cutting Return Time Time Saved Percent. In, 


Ratio: — Time 10-hr. Day 10-hr. Day Over crease Over 
Cutt.ng Speed Hr. Min Hr. Min 2to1l Ratio 2 to 1 Ratio 
2tol 6 40 3 20 
3 tol 7 30 2 30 50 123 
4tol 8 0 2 0 1 20 20 
TABLE I. RELATION BETWEEN PRODUCTION AND RATIO OF 


RETURN SPEED 
CUTTING SPEED 
controlling the cutting and return speeds is also em- 
ployed. A master switch operated by the dogs on the 
planer bed to control the main panel is also required. 
The details of this type of control will be explained 
later on. 
The idea of applying a reversing type of drive has 
been in operation for more than nine years, but it is only 
of late, since scientific management is being established, 


Motor ConNeEcTED Drrect To Driving SHAFT OF PLANER 


this can be accomplished if the speeds are properly ad- 
justed. 

It has been found, however, that return speeds higher 
than 100 ft. per min. are not practicable, because the jar 
produced in accelerating and stopping the platen is too 
severe for the construction ordinarily employed when 
this speed is exceeded. The range of return speeds ordi- 
narily employed is from 50 to 100 ft. per min. 

Besides keeping the ratio of return speed to cutting 
speed as high as possible, it is important to maintain as 
high a cutting speed as possible without injuring the me- 
chanical parts of the planer or the work done, to decrease 
the cutting time to a minimum. The cutting speeds 
used in planing range between 25 and 50 ft. per min. 
The cost of maintenance should be kept as low as possible 
to insure economy of operation of any machine. 


Cost oF MAINTENANCE OF PLANERS 


Where belts are used, maintenance charges will include 
the following: Cost of labor and materials for replace- 
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ments and repairs of belts. Cost of labor and material 
for pulley and countershaft repairs. Value of time lost 
while making repairs. Cost of general maintenance, oil- 
ing pulleys, tightening belts, etc. Maintenance of motor 
and control. 

Where the reversing motor is used all items excepting 
maintenance of motor and control are eliminated. This 
last item will be approximately the same for either 
method of drive. The cost of the first four items varies 
considerably for different shops, depending largely on 
the working conditions, and no specific figures can be 
given. The following illustrates conditions in large 
shops : 

On heavy work in a large structural shop, 300 ft. of 4- 
in. double belt was purchased per year for one planer. 
At a cost of 40c. per ft., the total cost was $120 per 
year for material, exclusive of labor and value of lost 
production. 

‘In a large railroad shop in the South, where humidity 
is high, on a frog and switch planer the following con- 
ditions existed: In damp weather the belts stretched, 
making it necessary to tighten them. In dry weather the 
belts contracted and frequently broke. An average of 
an hour a day was lost on this account. An hour a day 
was worth at least $1, including overhead. The opera- 
tors were on piecework and insisted on being paid for 
the time lost. The loss, therefore, amounted to $300 per 
year of 300 days. The cost of belting was also about 
$120 per year for material only. 

The time lost in production, and the labor to repair 
and replace belts varies considerably with different shops, 
and no general figures are applicable to all shops. The 
following points must be considered when discussing sav- 
ing in production: 

On belt-driven machines the productiveness of the tool 
is limited by: Belt slippage. Flywheel inertia of pul- 
leys. One cutting speed available in most cases. One 
return speed available in most cases. Time lost due to 
breakage and repairs of belts, countershafts and to main- 
line shaft. 

The productiveness of the tool is increased when a re- 
versing outfit is employed because: There is no belt 
slippage. No flywheel inertia of pulleys. The cutting 
speed is adjustable; the most economical speed can be 
used at all times for different cuts and materials. The 
return speed can be adjusted to suit the mounting and 
the inertia of the work on the planer bed. No belts or 
countershafts to be repaired, and no time lost thereby. 
Time saved in setting up due to the possibility of moving 
a planer a fraction of an inch at will with the master 
switch or the use of a pendent switch on large planers. 

The operating expenses of all machine tools can be ex- 
pressed as machine hour rates. These rates increase with 
the size of the shop and depend on: Size of planer. In-- 
terest and depreciation on cost of tool. Cost of power. 
General operating charges based on general repairs and 
replacements, storage, haulage, toolroom charges, inter- 
est and depreciation on cost of buildings and auxiliary 
apparatus, such as cranes, lights and other miscellaneous 
operating expenses. Salaries for supervision and clerical 
work. 

Table 2 contains these values for planers in a large 
shop doing a variety of work, based on 2800 hr. per year 
operation, with a charge for power at two cents per kilo- 
watt-bour. 
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1 2 3 4 5 6 

Interest 

° and De- Supervi- Total 
Size of preciation General sion and Machine 

Planer on Cost Cost of Operating Clerical Hour 
of Tool Power Expense Work Rate 
SE iveis's vs $0.04 $0.02 $0.49 $0.25 $0.80 
48 m....... ; 0.12 0.02 0.59 0.30 1.03 
ot a ‘ 0.09 0.04 0.69 0.35 1.17 
60 in 0.18 0.04 0.70 0.35 1.27 
7 ft 0.19 0.04 1.05 0.53 T.81 
10 ft 0.28 0.04 1.26 0.64 2.22 
18 ft. heavy 0.82 0.06 2.04 1.13 4.05 
130 in 0.22 0.06 2.66 1.35 4.29 
14 ft 0.60 0.06 2.79 1.42 4.87 
14 ft. heavy 0.97 0.06 3.89 2.14 7.06 


TABLE 2. SHOWING OPERATING EXPENSES 


INCREASED PRODUCTION 


Where the reversing-motor outfits have been installed 
the users state that production is increased on the aver- 
age of 25 to 40 per cent. where a variety of jobs are done 
on a planer. The cost of labor will be decreased about 
one-third per piece, while the cost of piecework will re- 
main the same. But the overhead charge, based on ma- 
chine-hour rates similar to those given above, which 
average from two to ten times the labor, depending on 
the size of the planer, is reduced 33 per cent. 

The value of a reversing motor can be figured on a 
planer as follows: Determine the value of the output 
of your planer per day at the present time. The value is 


increased one-third with a reversing-motor outfit. Per 
year this amounts to 300 times the increased value. This 


added to the saving in the cost of power and belt-main- 
tenance charges will give the total saving per year and 
give a basis for figuring the value of a reversing-motor 
outfit. 

Suppose we are using three planers to do certain work, 
requiring a number of cutting speeds for most econom- 
ical production. If the demand increases, we must buy 
a fourth planer which will cost from $5000 to $10,000, 
depending on its size. By putting-a reversing-motor out- 
fit on each planer we can do the additional work with the 
three planers. This will cost not more than $2500 to 
$5000, depending on size, and will save the extra oper- 
ator and upkeep of an additional planer. 

The motor used for this type of drive is of the commu- 
tating pole type. A speed range of 250 to 1000 r.p.m. 
covers practically all applications. The motor can. be 
coupled direct to the driving shaft of the machine, as 
shown in Fig. 1. The use of an interpole motor makes 
starting, stopping and reversing possible with sparkless 
commutation. 

Planer manufacturers realize the importance of keep- 
ing down the inertia of moving parts. To overcome the 
fact that the pulleys used on the regular planer drive 
where shifted belts are used, form the greater part of the 
inertia of moving parts, the more progressive planer 
manufacturers are employing a new design of aluminum 
pulleys instead of cast-iron pulleys, thereby reducing the 
inertia in the ratio of about 40 to 15. 

In order to reduce the inertia of moving parts as much 
as possible with a reversing drive, the armature of a mo- 
tor for this class of work should be of smaller diameter 
than that of a standard motor. The ineitia of a revolv- 
ing armature is considerably greater than that of the 
planer bed with a casting upon it. For instance, in one 
case where the platen weighed 15,000 lb. and was moving 
at 100 ft. per min., a 35-hp. motor, running at 1000 
r.p.m. driving it, the motor armature had about 25 
times the inertia of the platen. 

The diameter of the armature of this motor was 14 
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in.; that of a standard motor of the same rating is 19 
in. The flywheel effect varies in direct proportion to the 
squares of these diameters, or if the standard diameter 
had been used the flywheel effect would have been 

nr 

19? Ys “er - 1.84 

14? 196 
times greater or would have been about 46 times the in- 
ertia of the platen. 

The operation of the controller is based upon the fol- 
Motor must be accelerated. Motor 
must be stopped. Motor must be reversed. Speed of 
motor must be adjusted. Planer must be protected in 
case the voltage goes off to prevent the platen from leav- 
ing the bed and falling on the floor. 

The control consists of three essential parts: A 
master switch by means of which the planer bed is en- 
abled to control the motor through a control panel. The 
control panel to accelerate, stop and reverse the motor. 


lowing principles: 
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stant throughout a cycle of operations. Figs. 2 and 3 
show records taken with this instrument which was con- 
nected to indicate current taken from the line, and, 
therefore, does not indicate the current in the motor arm- 
ature during dynamic braking. 

The fact that the peak does occur on the line is one 
advantage of dynamic braking, and for this reason the 
peak loads when planers are Teversed are less when re- 
versing motors are used than when the belt-shifting 
device is used. In the latter case, power must be sup- 
plied from the line to stop the moving parts and ac- 
celerate them, whereas with the reversing drive power to 
accelerate the moving parts only is supplied from the 
line. 

Table 3 contains an analysis of the time required to 
do the various operations during a cycle, where a re- 
versing drive is employed. Table 4 shows this where a 
shifting-belt device is employed. The belt drive had only 
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A field rheostat by means of which the speed of the 
motor and hence the speed of the platen is adjusted. 


SELECTING THE DRIVE 


The question of which drive to use—the reversing 
motor or nonreversing motor adjustable-speed drive 
frequently must be considered. The nonreversing drive 
is the cheaper of the two. 

The power transmitted to the planer bed on a planer 
drive, using belts, is usually determined by the size of 
belt employed. On large planers where very hea¥y work 
is done, the shifting belt is usually eliminated and pneu- 
matic clutches are employed. The power is still limited 
by the belt. In these cases the reversing motor should 
be employed. 

On small planers, where motors smaller than 10 hp. 
are required to do the work, it is possible to design belts 
that will transmit power satisfactorily through the shift- 
ing-belt device. In this case, the same productive ad- 
vantages can be gained by using the nonreversing drive 
as with the reversing drive. This drive is, therefore, 
preferahle on account of its lesser first cost due to the 
fact that a higher-speed motor and a simpler controller 
can be employed. 

To study the cycle of operation to the best advantage, 
records taken by means of an oscillograph are used. 
This instrument records the value of current at any in- 





one speed and the speed was adjusted to best suit the 
local conditions on the reversing drive, which was not 
possible on the shifting-belt drive when working on the 
different length billets shown in Table 5. 


Ratio: Time of 


Time of Cycle 
Cycle (Belt Drive) 





Length of Billet, ” Reversing- Time of Cycle 
Feet drive Belt Drive (Rev. Drive) 
2 7.3 10.3 1.41 
4 11.5 18.2 1.60 
7 17.1 31.0 1.70 
TABLE 5. COMPARATIVE TESTS OF REVERSING AND BELT DRIVE 


The average increase in the time of cycle was, there- 
fore, 54 per cent. in favor of reversing drive. It will 
be noted that the time to perform the reversals is longer 
where the reversing equipment is used than when the 
reversals are obtained by means of a shifted belt. The 
time lost thereby is, however, a small portion of the com- 
plete cycle, and the loss is easily made up by the gain 
obtainable by being able to maintain the most efficient 
cutting and return speeds. The time efficiency of any 
cycle is, therefore, greater where a belt-shifting device 
is used ; but with the reversing drive the productive effi- 
ciency is the greater. 

ADVANTAGES OF HiGH SPErEDs 


This case of increased production shows what can be 
done when advantage is taken of the possibility of using 
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1 2 3 4 5 6 7 8 y 10 la 12 13 l4 
Size Length Depth Feed Return Stroke Cut Stroke Cut 
oO of of per Return Speed, Speed, Total 
Billet, Stroke, Cut, Stroke, Accel. Stroke, Brake, Total, Ft. per Accel Cut, Brake Total, Ft. per Cycle 
Ft. Ft. In. In. In. Sec. Sec. Sec. Sec. Min.* Sec. Sec. Sec. Sec. Min.* Sec. 
7 7 11h 0.083 0.54 4.4 1.18 6.12 108 0.54 9.5 0.91 10.95 50 17.1 
4 48 0.083 0.54 2.5 1.3 4.34 111 0.54 5.6 0.88 7.02 50 11.4 
4 4 6 0.083 0.58 2.6 1.36 4.54 104 0.54 5.8 0.82 7.16 47 11.7 
2 = 0.083 0.61 1.36 1.15 3.12 113 0.54 2.92 0.75 4.21 53 7.3 


* Figured from length of stroke column 2 and time in columns 6 and 11. 


TABLE 3. ANALYSIS OF TIME REQUIRED FOR THE VARIOUS OPERATIONS ON A PLANER WITH A REVERSING EQUIPMENT. (See Fig. 4 


1 2 3 4 5 6 7 8 9 10 11 12 13 
Depth Feed Return Stroke Cutting Stroke 
Size of per 8 . Speed*, Total 
Billet Stroke, Cut, Stroke, Reversal Return Total, t. per Reversal Cut, Total Ft. per Cycle, 
Ft. Ft. In. In. In. Sec. Sec. Sec. Min Sec Sec Sec. Min. Sec 
7 7 63 0.073 1.03 10.3 11.6 44 0.54 19.1 19.64 24 31.24 
4 4 6% 0.07 0.88 5.7 6.38 48 0.41 11.4 11.81 24 18.19 
2 2 6 0.078 0.88 2.86 3.74 53 0.47 6.1 6.57 25 10.31 
* Figured from length of stroke column 2 and time in columns 6 and 10. 
TABLE 4. ANALYSIS OF TIME REQUIRED FOR THE VARIOUS OPERATIONS ON A BELT-DRIVEN PLANER 


the highest possible cutting and return speeds to suit 
local conditions. The operator on the belt-driven planer 
was handicapped by not being able to change the speeds 
to suit local conditions. Belt slip also made it impos- 
sible to take as heavy a cut per stroke; consequently it 
was necessary to go through more cycles on the belt- 
driven planer to remove the same quantity of metal than 
on the planer to which a reversing motor is geared. The 
points brought out on the above show wherein it is pos- 
sible to increase production to a maximum where a re- 
versing drive is used. 

Due to the fact that it is possible to remove more metal 
in a given time. where a’ reversing planer outfit is in- 
stalled, the power per cycle of operation is usually 
greater than where a belt is used to transmit power. 
With the reversing drive the power is shut off when the 
planer is not operating. With the belt-driven outfit the 
motor and belts are usually run while the planer is not 
cutting, while the operator is waiting for the next job, or 
setting up a job. 

For the foregoing reason, where the same class of work 
is done, power readings, taken by an integrating meter 
on each drive, show that the power taken by the belt- 
driven planer during any period of time is about 25 per 
cent. greater than that taken where the reversing drive 
is used. The readings taken over a period of two weeks 
on planers of the same size doing the same class of work 
are shown in Table 6. 


Total Hr. Kw.-Hr. Kw. per 

Operated Total Hr. 
DBA. . «0 0 tivnsiccs sven tach eeeas 103.5 490 4.75 
eee Pep eee 99.5 380 3.92 


TABLE 6. COMPARISON OF BELT AND REVERSING PLANER 


Too much stress must not be laid on differences in 
the cost of power, however, because power is the item of 
least importance of operating expense in a large ma- 
chine shop. It rarely exceeds 2 to 3 per cent. of the 
total operating expense. When a shop manager or su- 
perintendent considers the advisability of investing 
money in reversing planer equipments, he should make 
a thorough ‘analysis of the cutting speeds and return 
speeds obtainable on a planer. He should also make an 
analysis of the cutting and return speeds that should be 
applied to do a planing operation in a minimum time, 
considering the strength of the tool and work. He will 
find in all cases, where a large variety of work is done 
on a planer, that the reversing equipment will give the 
greatest returns on his investment. 

Where work is done when only one cutting speed and 
one return speed are required, the speed of the planer 
can be fixed by a constant-speed drive. The class of 


work where this condition occurs is usually heavy, and 
when belts or clutches are employed there are always 
losses in the cost of maintaining equipment. In fact, a 
change in the cutting tools employed often requires a 
change in these fixed speeds to get most economical oper- 
ation. 

The hardness of the metal worked upon 
and necessitates changing speeds from time to time for 


also varies 


most economical operation. Therefore, for maximum 
economy at all times the adjustable-speed reversing 
equipment fulfills the requirements better than any 
other type of planer drive at present in use. 
of 
ee 
The New England Foundrymen’'s Association has _ con- 
ducted an investigation into the fire hazards of foundries in 
New England. The cases studied number 118. The results 
have been tabulated in the following, which deals with feat- 


ures of construction and the sources of water supply. 
Brick Brick 
and and Sprin- 
Wood Concrete Wood kilered Totals 
Roofing 
Tar and gravel 15 14 23 23 75 
“Seen 11 9 6 13 39 
Iron or tin-clad 2 4 7 4 17 
Asbestos 2 2 1 5 
Reinforced concrete 3 1 4 
Special papers 5 1 6 
ank.... 1 1 
Shingles. 2 2 
Roof Trusses 
Wood. 20 17 34 20 91 
Steel. . q 5 16 30 
Leantos 
Wool 12 11 27 15 65 
None. 16 6 11 15 418 
Wooden Flasks 
Protected. 1 2 5 8 
Unprotected i9 14 32 22 87 
None or no information 9 3 6 w 23 
Water Supply 
City or village mains 17 12 28 27 M4 
Own hydrants 8 4 8 20 
Gravity tanks 2 l l 13 17/ 
Fire puraps 1 3 3 9 16 


Pressure tanks. . ~ 1 1 
TYPES OF FOUNDRY BUILDING IN NEW ENGLAND 
Another tabulation deals with the insurance rates on a 
part of the properties. This shows the immense advantage 
in rate for those foundries which are sprinklered over those 


that are unsprinklere1 
Class Number Valuation Premiums Rate 
Brick and concrete 18 $322,389 $3,116 0.96 
Brick and wood 12 356,750 4,683 1.313 ° 
Wooden buildings 30 330,450 6,187 1.87 
Sprinklered... 13 3,019,750 3,172 0.10 
73 $4,029,339 $17,158 0.424 


FOUNDRY INSURANCE RATES IN NEW ENGLAND 
33 


Galvanized iron can be divided into three classes, depend 
ing upon the way in which it is produced. These are: Hot 
galvanized, made by passing the iron through a bath of 
melted zinc. Sherardized, made by heating the article in the 
presence of finely divided zinc and ainc-oxide. Wet or elec- 
trogalvanized, made by depositing a layer of either zinc or a 
zine alloy electrolytically on the iron article from an aqueous 
bath. 
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Typewriter Type and Type Bar Work 


By ETHAN VIALL 


SYNOPSIS—Method of making master type, kneading 
matrices, milling matrices and printing type, in a large 
typewriter factory. A combination type-bar drilling and 
reaming machine. Gaging holes in type-bars. Finishing 
the anvils and testing the type-bar action. 

3 

Without describing each successive step in the manu- 
facture of typewriter type, which would be of real inter- 
est to only a very few, this article will outline the prin- 
cipal processes in the evolution of the type as used on the 
finished Yost typewriter, manufactured by the Union 
Typewriter Co., Bridgeport, Conn. 

Before typewriter type can be manufactured in com- 
mercial quantities, there must be made sets of master 
type, kneading matrices and milling matrices, for what- 
ever size and style of type it is intended to use. 

The master type set used for any particular machine 
consists of the correct number of small steel blocks, each 
having two raised characters engraved in one end. The 
faces of these characters must have the same radius as the 
roll on the typewriter, which is necessary in order to 
make the type print evenly on the paper. This radius 
is obtained, previous to eugraving, by means of the de- 
vice shown in Fig. 1. 

One of the master type blanks is shown at A, the end 
used being shown with a beveled milled relief around the 
surfaces used for the two characters. A master type blank 
is shown at B, ready to have the blank face of one char- 
acter finished to the proper radius. This is done by 
pressing the blank against the oilstone C, which is ro- 
tated by hand by means of the handle D. 

The oilstone is of the same diameter as the roll used on 
a typewriter. The master type blank guide may be eas- 
ily adjusted so as to bring the center of the face to be 
ground exactly in line with the center of the oilstone. 
The roughing of the face to an approximate radius is 
first done with a filing cylinder, the oilstone being used 
only to finish with. 

After the faces of both blanks on the end of the master 
type have been finish-stoned, making them smooth and of 
the proper radius, they are ready to have the outlines of 
the characters scribed on them. This is done with the 
assistance of the gages shown in Figs. 2 and 3, which 
are shown in two different positions in order to make 
clear their construction and use. 

The gage A is used to scribe the lines parallel with the 
sides of the block and by its use any number of blanks 
may be scribed alike. A blank ready for scribing is 


shown at B and the graduated adjusting screw at C. 
The gage D is used to obtain the angular lines or slant 
of the characters. The block is placed at # and the de- 
sired angle is obtained by means of the adjustable holder, 
the setting of which is used by means of the indicator F 
and the quadrant G. The slide, across the end of which 
the scribing is done, is adjusted in practically the same 
way as in the gage A. 

After the characters have been scribed, the metal is 
cut or chiseled away by hand, leaving the raised charac- 
ters in full relief. These are then hardened, after which 
they are ready to be used for the making of the knead- 
ing matrices. 


MAKING THE KNEADING MATRICES 


The blanks from which the kneading matrices are 
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Fic. 7. STEPS IN THE EVOLUTION 
oF TYPEWRITER TYPE 


made are cut from round bars of tool steel, and are about 
one inch in diameter and one inch long, flattened on one 
side to a D-section. These blanks are well finished all 


Fie. 5. Sets oF KNEADING AND MILLING MATRICES 
over, care being taken to have the dimensions within 
close limits. The characters cut in relief on the master 
type, are then pressed into one end of these blanks in a 
hydraulic press, the press and holding fixture being shown 
in Fig. 4. 

In the engraving one of the blank matrix blocks is 
shown at A, and a block into which the characters have 
pressed, at B. The blank is slipped into a ground-steel 
bushing, and is locked in, in the correct position, by 
the taper wedge C. The master type to be used is placed 
in the holder at D, being located by the hardened and 
ground L-block £, and clamped in by the screw F acting 
through the loose piece G. Side movement is taken care 
of by the adjusting screw //. 

When both the matrix and master type are in place, 
the master type holder is swung into place over the 
matrix blank, and locked by the pin J, which enters 
the hole A. The entire fixture is then set on the table D 
with the master type uppermost, and the ram M is 
brought down on it, pressing the characters on the lower 
end into the matrix blank, as shown. At N and O are 
shown master types, while P and R are extra L-blocks. 
After being hardened the matrix blocks are ready for 
use. 

Milling matrices, used when trimming type, are also 
made in practically the same way as just described. The 
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kneading and milling matrixes are made in pairs, so that 
type made in one will fit the other. The principal differ- 
ence between a kneading and a milling matrix is that the 
milling matrix is a little longer and carries the pressed-in 
characters on a rectangular elevation, the two kinds be- 
ing shown in Fig. 5. The various complete sets are kept 
in drawers, one of which is shown in this halftone, single 
milling and kneading matrices being shown at A and B, 


respectively. 


A GAGE FOR THE MILLING MATRIX 


The rectangular projection on the milling matrix must 
be of accurate dimensions, so the gage shown in Fig. 6 is 
used to test the size. In using this gage, the upper part 
of the fixture is swung around on the stud A and the 
milled block is slipped up into the center bushing from 
below, the rectangular projection coming in between the 
gaging points. The top is then swung back, so that the 
bottom of the milling block is on the top of the base of 
the fixture, then the taper wedge B is pushed in against 
the flat side of the block, locking it in place. The ac- 
curacy of the milled sides of the rectangle are now tested 
with the micrometer screws C. 

MAKING THE TYPE 

The principal steps in the making of the typewriter 
type are illustrated in Fig. 7. The blank, punched out of 
heavy sheet metal is shown at A; B is the blank with the 
shank turned and the bottom faced off; C, with the top 
or face milled; )), with the characters kneaded in; £, 
with the fins trimmed off. The operation denoted by F 
is no longer done on the parts, but G represents the case- 
hardening of the characters. 

The blanking of these parts is an ordinary punch- 
press operation ; but immediately following it is an oper- 
ation not represented in the series just shown. This 
operation is the flattening of the blanks, which is done 
in the press fitted with dial feed, as shown in Fig. 8. 
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The dial turns intermittently as the ram works, and type 
blanks dropped into the round holes in the dial are car- 
ried around under the hardened-stee! piece A, 


and are 











Fic. 9. AuTromatTic TYPE-KNEADING MACHINF 




















Fig. 10. Four-spinpLe Type-TRIMMING MACHINE 














March 20, 1913 AMERICAN 


MACHINIST 475 

















Hs Machinist 


Fre. 11. MACHINE 


TyYPE-BAR DRILLING AND REAMING 
flattened to a uniform thickness by the descent of the 
punch B. A hole in the bedplate allows the flattened 
blanks to drop down into a box beneath. 

After being flattened to a uniform thickness, the blanks 
are placed in a Brown & Sharpe automatic screw ma- 
chine, fitted with magazine feed, and the shanks are 
turned as shown. 


Next the faces are milled and then 


| 








og ee? | 


rT at 


Fic. 12. MACHINE IN PosITION FOR REAMING 
the blanks are ready for the machine shown in Fig. 9. 

This machine is known as a kneading machine, and 
with the exception of the feeding is entirely automatic, 
and was made in the shop for this purpose. The type 
blanks to be kneaded are carried in the hardened-steel 
blocks A, set into the heavy revolving wheel. 
blocks are set into holes in the rim and are wedged in 
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Fie. 13. Type-par Houe-TEestTine FIxtTurRe 








Fie. 14. ANvit AND Hammer FINISHING MACHINE 
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with the taper wedges B. The type blanks are dropped, 
shank first, into holes in the centers of these steel blocks 
as the wheel feeds in the direction shown by the arrow. 
As each steel block and type blank arrives under the 
center of the ram, which carries a matrix in the center of 
the plate C, the ram descends until the matrix rests on 
top of the type blank. The wheel now rocks back and 
forth under the ram, keeping the type blank and matrix 
in close contact, the ram gradually descending, till the 
characters on the matrix are molded or kneaded onto the 
type blank, as shown at D, Fig. 7. The ram then rises, 
the wheel stops rocking and indexes one notch, so as 
to bring the next blank under the matrix, and so on. As 
the wheel turns, the kneaded type is forced out by cam- 
operated knockouts, and drops out into the chute D. 


MILLING OFF THE FIN 


The kneading of the type presses the superfluous metal 
out around the characters in the form of a fin, as shown 
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and then the cutter Z is run across the side of the type 
nearest the operator, by pulling on the lever J. The op- 
erator next pushes on the lever F, which runs the type 
between the two cutters M and N, trimming the ends. 

The lever is pushed over till the slide is,f#gainst the 
other stop, when the lever J is pushed, feedihg the cut- 
ter O across the side of the type farthest fromthe opera- 
tor. This finishes the trimming of the type, which is 
brought to the front again and removed, and the process 
repeated. After the type of one lot is trimmed, the 
milling matrix is replaced by another for a different set 
of characters, and the type fitting it is trimmed in the 
same way. The next step is to inspect and smooth up 
the trimmed type by hand, after which it is hardened and 
again inspected; it is then ready to go to the assemblers. 


TYpr-BAR WoRK 


The small curved forgings that carry the type in the 
typewriter, are drilled and reamed in the machine shown 























Fig, 15. Type-BAk AcTION GAGING FIXTURE 

in Fig. 7. This fin must be trimmed off. This is done in 
the special miller shown in Fig. 10. The principal fea- 
ture of this machine is the method of holding the type to 
be trimmed. Only type in which the characters are all 
alike can be milled in this machine at one setting, as the 
milling matrix that is the mate of the kneading matrix 
with which the type was made, must be used in the ma- 
chine to locate by. ‘ 

The mpling matrix is set into the machine at A, being 
clamped in by the taper wedge B. The type to be milled 
is set on this matrix, with the projecting characters fit- 
ting into the sunken characters of the matrix, as shown at 
C. The type is clamped in position by the plunger D, 
operated by the eccentric lever E. The matrix block and 
clamp are carried on the slide F, operated by the lever 
G. The carriage on which the spindle H is mounted slides 
at right angles to the slide F and is operated by the lever 
I through the connecting rod J. 

The lever I is pivoted at K and is connected to the 
rear-spindle carriage by means of a similar connecting 
rod or link, so that this one lever operates both car- 
In milling the fins, the lever F is pulled 
toward the operator as far as the slide stop will allow 


riages at once. 


Fie, 16. TypE-BAR MECHANISM IN PRINTING POSITION 
in Figs. 11 and 12. Three of these bars are shown in 
the foreground. Holes are drilled through the bars at A 
and B, and a hole is drilled lengthwise through the cylin- 
drical ends C that carry the type. This last hole is also 
reamed for the turned type shank. 

The bar to be drilled is clamped in at D, and the holes 
A and B are drilled by pulling down on the lever £, 
which runs the drills F and G down through guide bush- 
ings in the clamp H. The lever J is next pulled and the 
hole C, for the type shank, is drilled by a drill held in the 
chuck J. 

An indexing latch, worked by the lever K from a foot 
treadle, is next tripped, and the drilling fixture drops 
down to the position shown in Fig. 12. This brings the 
drilled type-shank hole in line with the reamer in the 
chuck L, which is run through by again pulling on the 
right-hand lever. Lubricant is supplied to the three drills 
when in use, from the tubes at M, N and O. 


GAGING THE HOLES IN THE BARS 


A gaging fixture used for testing the size, correct dis- 
tance and alignment of the holes produced in the ma- 
chine just described, is shown in Fig. 13. The cylindrical 
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end of the bar is first placed in the center of the fixture 
and the pin A thrust through. The bar is then laid on 
the two posts at B and C, and if the distance is correct, 
the holes will slip down over the pins. 

If the type-shank hole is not the right distance from 
the pin B, the slide D will be forced one way or the other, 
the amount of error being shown by the indicator point 
at HZ, in ten-thousandths of an inch. The method of mov- 
ing the indicator, which is pivoted at F, is to set the 
short end into a slot in the piece G, which is screwed to 
the slide D. 

Into a recess in the middle of the piece @ is set the 
circular piece H. To this circular centerpiece the pin 
brackets and indicator J are fastened. The centerpiece is 
free to turn in the hole in which it is set, so that any de- 
viation in the direction of the reamed type shank hole 
will be indicated at J. Twist or wind in the bar is, of 
course, not indicated by this pointer, as any twist is shown 
by the way the bar goes over the pins. 

The fixture is made to gage bars for six different 
models. This is accomplished by pulling out the pin K,and 
indexing the entire center fixture to the correct position for 
the drilled holes in the bar to rest over the pins intended 
for that particular model. The hole into which the pin K 
is slipped is indicated by a number corresponding to the 
model, stamped inthe base opposite it. 

After the two main parts of the type-bar mechanism 
have been assembled, as shown at the right in Fig. 14, 
the anvil or surface of A is finished so that the part-B 
will strike it evenly. This is done in the machine shown, 
the parts being placed as shown and the surfaces C and 
D finished by means of the rotary file Z. 

The file is fed in by pulling on the handle F, and the 
correctness of the finish may be tested by running the 
file back out of the way, and then moving the handle G 
over till the filed surfaces touch. The grinding posi- 
tion of the movable piece, or hammer, is regulated by 
the screw-stop H, as well as by a stop for the spindle 
carriage. 

The action of a completely assembled type-bar is tested 
on the gaging fixture shown in Figs. 15 and 16. The 
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Yost typewriter does not use a ribbon, but the type is 
inked from a saturated pad, and the type prints directly 
on the paper through a hardened-steel guide bushing, 
which prevents the type from getting out of line. 

In Fig. 15, the inking pad is represented by the pin A, 
against which the face of the type rests when not in ac- 
tion. The piece B, ground with radial ends, represents 
the printing roll of a typewriter, and C the bushing used 
for the guidance of the type. As the key DP is pressed 
down, the parts assume the positions shown in Fig. 16, 
which is exactly their position when in printing position 
in a typewriter. From the action as shown in this gage, 
any necessary adjustments may be easily made. The 
parts shown on the plate, but which are not in use for 
this work, are used in testing the action of another model 
of type bar. 


Al 
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A Paint Shop Dust Removing Device 

We are all familiar with the heavy clay-like dust that 
comes from rubbing down in the paint shop; in fact, the 
average room or space where this work is done has its 
air filled with this dust to such an extent that it is not 
only smelled, but tasted, if one remains there for a few 
minutes. 

An adequate arrangemént for removing this dust is in 
use in the plant of the Norton Grinding Co., Worcester, 
Mass. This is illustrated in the halftone. The greater 
part of the rubbing down, that is on pieces that can be 
easily handled, is done on top of a special bench. This 
bench top is made of slats running crosswise and spaced 
about 14 in. apart. The underside of the bench is in- 
closed by galvanized iron troughs, graduated in size, be- 
ginning with a small section at the end of the bench not 
shown in the illustration, and running to a large section 
connecting with an exhauster at the other. 

This exhauster provides a constant suction which draws 
the dust from the casting or forging being rubbed, 
through the slots in the top of the bench, into the trough 
beneath, and then to the exhauster, which discharges it 
into a box outside of the building. 
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Making and Meeting Drawing Room Promises 


By F. W. Harris 


SYNOPSIS—The principles and advantages in system- 
atically scheduling work in the drawing room. The use 
of a work diagram is advocated. By this system it ts pos- 
sible to promise drawings on specified dates and then 
meet the promises. 

+} 

The problem of nandling a drawing office so that work 
can be turned out in a satisfactorily short time is diffi- 
cult to solve. This time is generally regarded as lost, 
although such work is necessary and desirable. The man- 
agement of any concern, interested as it is in the profits, 
finds it hard to understand that the work done by the 
draftsman is true productive labor, and though the ma- 
chine is apparently standing still while the draftsman is 
working on the drawings, he is, nevertheless, just as truly 
building the machine as the lathe hand who will later 
work from his details. The system in a drawing office 
employing about 250 men and the solution of the problem 
as there evolved and here set forth seem more or less 
applicable to any office, depending on its size. 

The first thing to recognize in any drawing room is the 
more or less fluctuating character of the load. Few have 
an even production, but the work comes in bunches— 
either a feast or a famine. The production must be uni- 
form if the number of men employed is uniform, or must 
vary slowly if men are hired or discharged as the work 
for them varies. Slowly, because it is more or less im- 
possible to get men instantly, and even if men are obtained 
quickly they do not at once settle down to full production. 
Unless the concern is willing to have men loafing part of 
the time by carrying an unduly large force, there will be 
times when the work ahead will pile up and be delayed. 
This accumulation of work is in fact the flywheel between 
the variable demands on the office and the uniform 
power of the office to produce work. 

This is a rather hard thing for the average business 
man to understand as he may see work that takes only 
a day to do held up for a week or more before it is started, 
but such a condition is inevitable and must be expected 
at times. Just as the size of flywheel depends on the vari- 
ations in the power to be regulated, so the size of this ac- 
cumulation depends on the variations in the volume of 
work coming into the drawing office. This supposes that 
the force is just large enough to turn out the required 
amount of work over a long period. Unlike the flywheel, 
however, this accumulation is never of help to the prime 
mover, but always a drag. There must always be work 
enough on hand to tide over the dull periods or men must 
be laid off or allowed to loaf. 


Tuk NATURE OF THE PROBLEM 


The production of a drawing office is not absolutely 
constant, as the hours can be varied somewhat by working 
overtime during rush periods and allowing vacations and 
days off during the slack time, but the increase in produc- 
tion by the addition of overtime is not great, nor is the 
possible reduction due to absences large. Every drawing 
office should be paid on the hour basis. This allows re- 
wards for overtime and deductions for absence, and assists 
in obtaining flexibility in production. 


When all the variations possible are taken into account 
it is not probable that the production of an office with a 
given number of men can be made to vary more than 15 
per cent. It is further improbable, in the average large 
office, that with unlimited authorization in hiring men 
the production can be increased more than 5 per cent. 
a month, due to the drag new men are on any force, from 
their need of instruction. 

Neither of these rates of variation is of much use 
where the demands may vary in the ratio of two to one 
in successive months. There must inevitably be delays 
in starting work under these conditions, and such delays 
are not chargeable to poor management, but simply to the 
nature of the problem. It is probable that more good 
men have lost their jobs through a misunderstanding of 
this matter than through any other cause that arises in 
connection with. engineering or manufacturing work. 

It is not possible to start all work at once with these 
variable conditions, and the problem becomes one of giv- 
ing preference to the most important work and keeping 
the actual production up to high-water mark. The real 
problem of any drawing-office manager is to turn out 
drawings in quantities at a low cost. Upon his ability 
toédo this he should be judged. One way of doing this 
is to keep track of the number of drawings produced. 
This alone is not sufficient, as it is possible to put much 
or little on a sheet. The better way is to keep track of 
it in dollars worth of total business done, set against 
drawing-office expense. In this way the drawing-office 
manager will use every effort to reduce the number of 
drawings and general expense, rather than try for a record 
as to the number of pieces turned out. 


Cost PER DRAWING 


In connection with the number of pieces turned out 
and the total expense, a very good index is the cost per 
drawing. This is the total cost of the office for a given 
month divided by the number of pieces turned out. This 
value will vary from $8 to $100 per sheet, depending on 
the character of the work. The lower value has been 
reached in a large concern making a great many drawings 
that are simply variations of old designs, and the latter 
is approached in concerns where there are many expen- 
sive layouts to make, and the final results give a large 
value of material shown per sheet. 

The time spent on any drawing should, and in a meas- 
ure does, vary with the total value of the material shown 
on the drawing. For example, it is evident that taking 
structural details alone, both draftsman and checker are 
justified in putting in more time on a detail of a big 
office building where a mistake is going to cost thousands 
of dollars than on a small shed for housing a coal crusher 
at some mill. For this reason the cost per sheet of draw- 
ings is a variable quantity in different lines of business, as 
indicated above. Like many other things, it can be faked 
by putting a few details on a sheet, but where it is fairly 
tried it is a good indication of efficiency in managing the 
office. 

The problem of a large production or a small expense is 
one of getting decisions quickly and permanently. In 
any concern working on machinery or work involving 
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difficult design much time is lost in making successive 
layouts and doing work over. Such work has an element 
of inspiration in it that makes it hard to control. It is 
impossible to refuse to make changes when it can be 
shown that the design can be materially improved. What 
is necessary is to get all the talent you have concentrated 
on the problem at hand and then get as near a final de- 
cision as you can before going on with the work. 

It is also necessary to build up gradually a feeling that 
changes in design are a disgrace, although it is pretty 
hard to make this stick, as the man responsible generally 
has reason to be proud of a change which is an improve- 
ment. Another thing is the advisability of getting every 
one to do his thinking early in the game, before a lot of 
parts are detailed. To this matter of getting decisions 
in design the manager can profitably devote much of his 
personal time. 


ADVANTAGE IN SCHEDULING 


When the office is working at top-notch efficiency there 
will always be complaint from the commercial end, re- 
garding speed. Thus it is desirable to run on a definite 
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schedule as to output. That is, when a job goes into 
the office it is desirable to give a definite date on which the 
work will be complete, or in some cases on which various 
sections of the work will be done. This requires the office 
to give definite promises and live up to them. Living up 
to them means neither exceeding them nor anticipating 
them. 

It is very easy to run an office and give long promises, 
but the very fact that you have a long promise auto- 
matically slows down your production. Moreover, habit- 
ual anticipation is quite ag disgraceful as falling down. 
It shows that you are giving long dates which you hope 
to beat and which you should beat. A promise to com- 
plete work should be a fair estimate of the time it should 
take to do the work, plus any delay that can be foreseen, 
and is fair and reasonable. 

The problem of making such promises is a hard one, 
‘or it is often difficult to see just what is involved in the 
design. With a large office, if the average of all the 
promises made is fairly close it is generally possible to 
meet the majority by shifting men as the necessities of 
the work require. These promises should be made by the 
subforemen or squad bosses, who will be expected to meet 
them subject to the approval of the man in general 


charge. 
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DISTRIBUTION OF MEN 


For the better making of such promises, it is advisable 
te keep a diagram of work on hand as shown in Fig. 1. 
Here we have a force of nine men and have laid out their 
probable distribution for. the two weeks following the 
date at which this chart is prepared. The basis on which 
this chart is figured is man-days. That 1s, every job that 
goes into the office is sized up by the men in charge as 
requiring a certain number of men for a certain number 
of days to complete it. 

The product of the number of men by days is evidently 
man-days. If the number of men is nine, as in Fig. 1, it 
is evident that the foreman who promises more than an 
average of nine man-days per day, is deceiving himself 
and his fellows. He can promise to deliver nine man- 
days per day and no more. No amount of willingness 
on his part can do more. 

As he gets in his orders he estimates the time, and 
fills them in on his diagram as shown. Thus, order A 
will require 16 man-days, and he has figured to use two 
men for eight days on it. Order B requires 14 man-days, 
and he has figured to use one man for eight days and 
then throw in two men for two days, finally allowing one 
man two days to check the job. Next he has figured on 
® handy man putting in three days apiece on three differ- 
ent jobs, and on two other men working 18 days apiece 
on orders G and F, and on using three men for nine 
days on job H, which is in a hurry. 

Allowing that he has only nine men available, it is evi- 
dent that he cannot safely promise any more work for the 
ensuing 10 days. Indeed, he has drawn on his diagram 
a line at nine men that he calls his safe limit. If he wants 
to take a chance and hustle his men, working a reasonab'e 
amount of overtime, he can promise up to 11 men, but 
this is extra hazardous. This diagram will have to be re- 
vised at least once a week, the orders on hand being re- 
estimated and recharted. ; 

Let us suppose that on the second day after the chart 
was made there comes an order /, which is in a hurry. 
The foreman finds that it will take 26 man-days, and 
that he can work only three men to advantage on it. The 
best that he can safely promise is to start it with the men 
who are on order // at the end of seven days. His prom- 
ise would, therefore, be seven plus ten or 17 days. This 
promise may not be satisfactory to the commercial de- 
partment, and will be vigorously protested, probably with 
reason. Here is where the system works out. 

The foreman has on his diagram the orders in the 
sequence of their receipt in the drawing office. He has 
only so many men and can show not only what work these 
men are on, but what they will be on for the next two 
There is only one solution, and that is, to delay 
some of the work on hand. This is purely up to the com- 
mercial department to adjust. All the orders are up to 
it, and if it wishes to hold up order //, it has this priv- 


weeks. 


ilege. 

Suppose that after examining the conditions this de- 
partment decides that / is more urgent than H. Then 
the diagram is remade in accordance with Fig. 2. The 
promise on H is advanced 10 days on account of the 
preference accorded order /. Of course, several orders 
may be affected, as in the case of a big job requiring, say 
90 man-days, on which nine men could be used to ad- 
vantage. In this case it is possible by using all the men 
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available to get the work out in 10 days, but all the work 
in the office will have to be repromised for 10 days later. 


PROMISES ON DIFFICULT WoRK 


It is surprising how accurately even difficult design 
work can be promised if the promisor has a little ex- 
perience. Making and checking these diagrams is of the 
greatest value in developing judgment on this point. 
There will always be bad guesses, but in general it is 
possible to estimate closely, even on work that is new. 
One good principle is to assign one man only to work 
that requires a lot of laying out, and then if it develops 
that the date is likely not to be met, throw in several and 
clean it up. 

The diagrams are also of more value in determining 
the need for more men, or the necessity for laying off 
extra men. Where there are several drawing rooms under 
one management the diagram will show the possibility 
of shifting the force from one room to the other to assist 
in taking care of peaks. As an indication of the general 
condition of the work it is unexcelled. 


UNDERLYING PRINCIPLES AND ADVANTAGES 


It should be noted that this system of promises is based 
on certain fundamental principles and has certain definite 
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Fie. 2. AMENDED DiaGraAmM TO Mert ConpDiITIONS 
advantages. It assumes that there will be variable load 
resulting in inevitable delays in getting work under 
way. This is not regarded as the fault of the management 
of the drawing office, but rather as an inevitable condition 
that must be recognized and faced. It assumes that un- 
less preference is authorized, all work will take its turn 
being promised after the work on hand is completed. 
When preference is authorized it is recognized that 
such preference means a delay in some other work, and 
the burden of stating and accepting responsibility for the 
resulting delay is put on the shoulders of those authoriz- 
ing such preference, not on the manager of the drawing 
office, who is helpless to prevent such delays. It results, in 
general, in working the office to a definite schedule which 
can be maintained, and the maintenance of which puts 
everyone on his mettle. Even the draftsmen watch the 
promises and take pride in getting the work out on time. 
The commercial department and shop learn that they 
can depend on the*promises made and in turn advise cus- 
tomers definitely when work will be completed. Putting 
the whole matter on such a definite basis relieves the 
drawing office manager of the blame common in places 
where it is assumed that all delays are preventable ones, 
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and that if the man in charge worked a little harder and 
worked his men a little harder, he could meet the dates. 
Moreover, the fact that the commercial department is 
given a voice in the order puts it in a much better frame 
of mind to meet and talk to customers about deliveries. 

Prior knowledge of when a date is to be defaulted is 
of value on shipments involving several pieces of appar- 
atus, as a delay in one means a delay in all. If it is 
definitely known that one is to be delayed there often re- 
sults a saving due to the omission of extraordinary efforts 
on the remainder. The system provides for a careful 
estimate of what can be done, a promise to do it, and 
efforts to meet the promise. The understanding is that 
having done all this, the drawing office manager has done 
all that is possible and nothing more can be expected of 
him. The fact that the system is now working success- 
fully in a large manufacturing company, and has been 
for some years, proves its worth. 
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A Swaging Tool 


A small bench swaging machine or tool used by the 
Warner Instrument Co., Beloit, Wis., to shape the ends 
of odometer shafts is shown in the illustration. The 
cover plate has been removed to show the dies. On the 
base of the machine can be seen two of the shaft blanks, a 
shaft with one end swaged, and another with both ends 
swaged. 

The construction is this: There are five dies fitting 
between guides to give the pentagonal shape to the end 














Swacine Toot ror ODOMETER SHAFTS 


of the shaft. Behind each die is a toggle with rounded 
ends. The outer ends fit into a ring that can slip around 
the die holder. This action straightens or inclines the 
toggles to the dies, as the case may be, and controls their 
action. 

At the left is a handle to hold the shaft blank in the 
dies while being swaged. The ring operating the toggles 
is pulled downward by a rod connected to a foot treadle. 
The head of a long screw acts as a stop to give the re- 
quired amount of flattening. 

33 


The announcement has been received from the Post- 
master-General of the United States that Shanghai will in 
future participate in the changes brought about by the parcel 
post act passed. by Congress during last session. The act 
became operative locally Jan. 1. Its effect will be that for 
the future the United States postal agency at Shanghai will 
be able to accept parcels for this country up to 11 Ib. in 
weight and 72 in. in measurement, the rate being 12c. gold 
for every pound or part thereof. 
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Revolver Barrel and Cylinder Work 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A number of special fixtures for holding 
revolver-barrel forgings while milling various parts. 
Slotting out the hinge joint, and milling the sight slot. 
Fluting and notching cylinders and cutting the ratchet 
teeth. 


ve 


In describing the methods of barrel and cylinder work 
on the revolvers manufactured by the Iver Johnson 
Arms & Cycle Works, Fitchburg, Mass., no attempt will 
be made to show the operations on the numerous models 
made, but the principal operations on the more common 
ones may be taken as typical of the rest in their prin- 
cipal features. As stated in a previous article, no at- 
tempt will be made to give the exact order of procedure 
or all the steps. 

There are 16 operations on the type of barrel shown in 
Fig. 1, which is. one of the cheaper models, where the 
successive ‘steps are illustrated from the rough forging 
at the left to the finished one at the extreme right. These, 
however, do not include the bluing or plating, or the 
lettering and minor operations, but are those which may 
be classed strictly as machine work. 


MILLING THE FOoRGINGS 


Kach end of the barrel proper, the cylinder clearance 





Fie. 2. Minune CYLINDER Fic. 
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Fie. 5. Mriuine ‘THE Caton Stor 


3. ANOTHER VIEW OF 
BARREL-MILLING FIXTURE 


and the rear end, are milled in the type of fixture shown 
in Fig. 2. This fixture holds nine forgings, placed as 
shown at A. The backs of the barrels rest on two long 
clamping bolts B and C, between turned clamping disks. 
The lobes of the forgings are butted against a crossbar, 
which acts as a gage. 

Another view of a similar fixture is given in Fig. 3, 
though this one holds only six barrels. The cutter that 


trims the outer ends of the barrels is shown at A, and 
the combination cutter that trims the inner end of the 
barrel, the cylinder clearance and the end of the forging, 
is shown at B. 

















Fig, 1. STEPS IN THE MACHINING OF A BARREL FoRGING 
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Fic. 6. MILLING THE BEADS 
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Using the reamed barrel hole to locate by, the hinge 
part of the forging is slotted as shown at A, Fig. 4. The 
pins B and C are thrust into opposite ends of the bar- 
rel and the forging is held between the formed jaws D 
and EF, of the vise. There are three cutters on the arbor 


at F, and these not only slot the work but also trim the 
ends on each side of the slot to a certain distance from 
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Fic. 10. CYLINDER-FLUTING FIXTURE 
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the Lore of the barrel. This, together with the reamed 
hole in the barrel, gives fixed points from which to locate 
the work in subsequent operations. 

The slotting of the end of the barrel forging for the 
closing latch is done in the fixture shown in Fig. 5. 
The inner end of the barrel is slipped over a fixed pin 
and the hinge slot over'a locating block at A, then the 
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lever-operated pin B is thrust into the outer end and 
locked by the screw C. A clamp at D holds the work 
steady as the cutter E saws the slot, which, when finished, 
looks as shown at F. 

BEADING AND SURFACING THE SIDES 


The barrels are placed two at a time, as shown at A 
and B, Fig. 6, and the beads are cut on one side and 
one side is surfaced off by the cutters C and D. The po- 
sitions of the two pieces are then exchanged and the 
vther sides milled. The pieces are located by the reamed 
hole and hinge slot as before. 

The cylinder-pin hole is drilled with the barrel held 
as shown in Fig. 7. The special angle plate jig is bolted 
to the faceplate of a lathe and rotates with it. The 
drill A is guided by a long bushing in the crosspiece B. 

In the model of a barrel at A, Fig. 8, the hinge is 
milled and drilled as shown, then the middle of the hinge 
is slotted through into the cylinder-pin hole in a shaper. 
The slotting tool is held in the shaper ram, as shown at 
B. The barrel to be slotted is held between a center 
pin in the block C and the sliding pin D. A block £ 
lines the slot up properly, and the capstan screw. F’ and 
the block G back the work against the thrust of the 
tool. The pin D is made long to accommodate the vari- 
ous lengths of barrels. The table H that carries the hold- 
ing fixture is made circular and set into the base, so that 
it may be shifted to allow the cut to be taken at the cor- 
rect angle. A setscrew at / locks the table wherever 
set. 

MILLING SIGHT SLOT 


The slotting of one of the better-grade barrels for the 
sight slot is shown in Fig. 9. The barrel is held between 
a pin at A and a block fitting the catch slot at B. A pin 
C is run through the hinge hole. The block in which 
the pin A is set is made to rock to facilitate the setting 
in of the work. The entire bracket D is made to slide 
on the keyed post # to accommodate barrels of any 
length. The slot is milled with the cutter F, and the end 
of a slotted barrel is shown at G. 

The fluting of the cylinders is done in the six-spindle 
indexing fixture shown in Fig. 10, two of the fluted cyl- 
inders being shown at A. On this machine the feed is by 
power, but the reversing and indexing are done by hand. 

The little notches on the outside of the cylinder for the 
stop latch are milled as shown in Fig. 11. The cylinder 
to be notched is located by the center and cartridge holes 


und the indexing is done by means of the dog A and 
the notched disk B, worked by the spindle (. The 


beveled notches D are for the dog, and the square bot- 
tomed ones £ for the lock, which is not shown. The 
cutting is done by raising the table by a foot treadle, so 
as to raise the work to the cutter F. 

The “hub” on the cylinder in which the ratchet teeth 
are cut and by which the cylinder is revolved when in 
use, is finished in a lathe, as shown in Fig. 12. The 
chucking block A has pins in it which fit into the the 
cartridge holes of the cylinder, and three tools, a box 
tool and two hollow mills, are used in a tailstock turret B. 

The teeth are cut in this hub as shown in Fig. 13. 
The cylinder is placed at A over a centerpin in the base- 
plate B. The clamp C is then swung over it and locked 
by the eccentric D. The handle EF operates an indexing 
latch which engages the flutes in the cylinder. The cut- 
ting is done by feeding the work up to the cutter. 
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State and Town Aid in Industrial 
Education 


By Ropert J. SPENCE 


If a shop mechanie in a small city or town desires to 
improve his evenings by study, or by practical work under 
an instructor, in order to make himself more efficient, 
he finds his opportunities more limited than does a fel- 
low mechanic in a large city. He has before him the 
choice of several things, but he finds on inquiry that each 
one: has its own peculiar handicap. 

The pay asked by most local experts in the desired 
work is generally excessive, and the work is not always 
practical, and is given only on condition that a large 
enough class of students be enrolled and retained. To at- 
tempt to plan in a haphazard way, and carry through, 
a course of self-instruction from the technical books in 
the average town library is ridiculous. The few available 
books on the subject are seldom uptodate. 

Courses of study in correspondence schools having been 
lately enlarged and improved upon, are likewise more ex- 
pensive than formerly, and a mechanic with a family to 
support, or with low wages, or both, ‘with the present 
cost of living, does not-always find himself in a position 
to invest his savings in this way without a guarantee 
of some direct financial return. 

In the larger cities of several of our states, evening in- 
dustrial schools are provided free of charge for the cit) 
mechanic who has an ambition to advance himself in his 
calling. The law even provides that a near-by town or 
city, not having such an evening school, shall pay the 
tuition expenses of a student wishing to take a course of 
study in the school of the larger city. 

But there is no law providing for the man in the small 
city or town who is not geographically located within 
He is left to his 
own I write. For 
such a man there surely should be some provision. Here 


easy reach of such an evening school. 
resources. It is of such a man that 


is my plan: 


HELPING THE ISOLATED MECHANIC 


The state and town should aid him in buying a course 
of study in one of our recognized correspondence schools. 
Only approved schools of the highest standing should be 
considered. These should be selected by the state board 
of education. Each particular course of study should 
have the sanction of the board. The prospective student 
should first file with the state board a request for state 
aid. The board should find out if the course to be taken 
up is related to, or is in correlation with, the daily work 
of the applicant. It would be farcical to attempt to make 
a window trimmer out of a drop-forger through corres- 
pondence instruction. The course of study should be sup- 
plementary. 

The local school committee should furnish the neces- 
sary information whether or not the applicant is in a 
position to profit by the requested course. It could even 
assist a prospective applicant in making the proper choice. 
The school committee should decide whether the appli- 
cant is physically fit to pursue the calling chosen. It 
should determine by testimonials from his employers, 
and otherwise, if past experience would warrant assuming 
that he would complete the course. It can also decide 
if his mental capacity is such that he can grasp the sub- 
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ject when once started. The local school committee should 
keep note of the progress of the student, and require a 
certified copy of the diploma from the correspondence 
school at the completion of the specified course. One 
should also be furnished the state board of education. 

It would be reasonable to have the student pay the en- 
tire cost of the course at the beginning, then on receipt 
of approved evidence that he had satisfactorily completed 
the prescribed studies, the state should reimburse him 
for one-third of the total cost. The town should also reim- 
burse him one-third likewise. The mechanic would re- 
tain as his own all reference books and papers included 
with the course. 

This state and town help for the mechanic I deem 
practical and to be expected in view of the fact that the 
state and city are at present assisting his more favored 
brother mechanic in the city. The present cost per stu- 
dent in a city trade school for a 27-week evening course is 
approximately $60. The state reimburses the city to the 
extent of $30. It is only right to expect the state and 
town to do likewise for others less favored. 

os 


oe 


A New Wet Plane-Surface Grinder 

This machine was designed for rapidly grinding plane 
surfaces, whether light or heavy work, and as accurately 
as desired. Having a capacity of 8x24 in., it can handle 
the majority of punching and forging dies. The two 
water nozzles, one on each side of the wheel, are supplied 
by a pump of ample dimensions, and flood the work. 

Water guards of various heights can readily be put 
into place, confining the water to the work and returning 
it to the reservoir at the right. The wheel is inclosed, 
even the opening for the truing diamond being closed 
by a projection on the front cover. The question of rigid- 
ity has had careful attention, the machine weighing 2215 
lb., and having a floor space of 58x96 in., the head being 
well adapted to support the spindle and its bearing as 
shown in Fig. 3. 

The front bearing is taper and runs in a bronze bear- 
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ing, an adjusting collar at the back end being designed 
to take up all end play, as can be seen: The oiling is by 
felt wicks, and care has been taken to insure the return 
to the reservoir beneath of the oil which works out at the 
ends of the bearing. The spindle is 2 in. in diameter at 
the front and about 8 in. long. This, together with the 
small overhang, makes it possible to secure accurate work. 

Next to the spindle, the knee anid table require atten- 
tion. The knee has a good bearing on the main frame. 
The micrometer dial on the elevating handwheel is grad- 
uated to 0.0005 in., the weight being carried on ball- 
thrust bearings. The table has one flat and one V-way. 
The central slot extends beyond the working surface for 
convenience in clamping long work. In addition to the 
end guards providing against water and dust, the table 
never over-travels the bed more than an inch at each end. 


THE REVERSING MECHANISM 


The method of controlling the reverse is shown in 
Fig. 4, the pulley being driven from the same: counter- 
shaft as the spindle. The clutch on the shaft can be 
either hand or power operated, according to the position 
of the clutch A, while the position of the reversing clutch 
F controls the direction of the feed. The handwheel at 
the right, which is really in front of the machine, can be 
thrown in or out of mesh by the central pull handle and 
the clutch C. 

The reversing mechanism is interesting and can be seen 
in Fig. 5. The handle A affords an easy means of revers- 
ing the table by hand, while a projection below is con- 
trolled by a dog on the table which moves it automatically. 
An extension X goes to a trip for another dog. The 
action of the handle A, either by hand or by the dog, is 
as follows: The fan-shaped portion inside the bed carries 
two spring plungers C and D, the clutch trip lever B 
being free to swing on its center and so throw the fork 
which controls the clutch B in Fig. 4. 

The trip dogs F and F are pivoted in the bed just below 
the plungers C' and D, and, as shown, the dog F is nearly 
ready to arrest the trip lever B as it moves to the right. 
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Fig. 1. Wet Grinper witH TABLE GUARDS 
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When this occurs, B commences to compress the spring 
in the plunger C.and continues to do so until the screw 
J strikes K and carries the dog out of the way, releasing 
the spring in the plunger C and quickly throwing the 
clutch beneath into reverse position. The spring tension 
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Fic. 5. Reverse Tripping Device 


and the amount of recoil can be adjusted as required, as 
well as the tripping screws J. 

A diamond wheel-truing device is a part of the wheel 
head, being adjustable in every necessary direction and 
enabling the wheel to be accurately trued in short order. 
This truing device is carefully made so as to insure the 
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FIG.3 THE SPINDLE BEARINGS 


AN. MACHST 


DetTaIts OF PLANE SURFACE 


MACHINIST 


wheel face being trued with the spindle; it has adjustable 
gibs to maintain the alignment. 

The crossfeed mechanism contains an adjustable nut 
to eliminate all backlash. This is made in two parts, as 
shown in Fig. 6, and allows any wear to be easily taken 
up. The adjustable micrometer dial is large and easily 
read, being graduated to thousandths of an inch. The 
power crossfeed has a wide range of adjustment from zero 
up to 0.105 in. per stroke of the table. It can be instantly 
reversed or fed by hand if desired. Cuts up to 0.060 in. 
are taken on hardened steel dies, and cast iron has been 
ground with a cut of 0.120 in., this with a heavy feed. 
A sign of the rigidity of the machine is the fact that best 
results are secured with a soft wheel. The machine is 
built by the Wilmarth & Morman Co., Grand Rapids, 
Mich. 
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The value of the horsepower has been defined by the U. S. 
Bureau of Standards for its work as 746 watts, and that 
figure will be used in future publications of the Bureau as 
the exact equivalent of the English and American horse- 
power. Formerly, the work of the Bureau was based on the 
assumption of 550 ft.-lb. per sec. as the correct equivalent at 
45 deg. latitude, which gave the inconvenient relation of 1 
hp. = 745.6494 watts. It is the belief of the Bureau that it 
is desirable to have the watt and kilowatt used as the units 
of power wherever possible for all kinds of scientific and 
engineering work. It also- holds that the relation of the watt 
to the horsepower should be a constant for all places and 
that the number of foot-founds, or kilogram-meters per sec- 
ond, represented by the horsepower, should be the varying 
quantity. In this way the energy-time equivalent does 
not vary. The Bureau recently published a circular con- 
taining, among other things, a discussion of English and 
American equivalents, and the basis of definitions of the 
horsepower. In this discussion it is shown that the kilo- 
watt is defined directly in terms of the fundamental units 
of mass, length and time, and that it is not an electrical 
unit only.—‘“The Engineering Digest.” 
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Making Cutter Heads and Milling Cams 


By F. A. STANLEY . 


SYNOPSIS—Some interesting methods in a Seattle 
shop where aecurate cutter heads are made for wood- 
working machinery and a variety of cams cut for ma- 
used in canneries. The tools employed include 
very accurate testing appliances for determining cutter 


chines 


diameters, positions of shoulders, ete. 
% 

In a recent article some of the methods of the Smith 
Cannery Machines Co., Seattle, Wash., were illustrated, 
these relating specifically to the manufacture of engine 
lathes, a line of operations recently taken up by this 
company. The engravings and the methods referred to 
in the present article deal with some further high-grade 
work performed at this plant. 


Cutrrer Heaps ror Woop MATCHERS 


This company manufactures large numbers of cutter 
heads used on wood planers or matchers for finishing the 
edges of material, to tongue and groove joints and to va- 
rious special designs. Several of these heads will be seen 
on the bench in Fig. + 
while in other cases the various parts are shown in de- 


some of these being assembled, 


tail prior to putting together and inspecting. 

These heads carry either six or eight cutters, which are 
formed up to suit the type of joint required on the work. 
In the 
care is exercised as in the making of similar types of 
parts on 


manufacture of the cutters the same degree of 
tools so commonly used for forming metal 
screw machines; in fact, the similarity between these 
cutters and those used for working metal will be ap- 
parent to everybody who inspects the different engrav- 
ings. 

Typical forms of cutters for a pair of heads are repre- 
sented by Fig. 2, 


this engraving that in the production of the so called 


and it will be seen upon referring to 


“rustic” edge on the stock a combination of several dif- 
ferent cutter shapes is required, these including square- 
edge tools of different widths, and bevel cutters also. 


Where the cutting edges have to produce a square 
shoulder, or where, as in certain concave cutters, side 
clearance is essential, this relief is obtained by forming 
the cutter on a helix. A number of cutters cleared in 
this fashion will be noticed in the group in Fig. 3, 
which shows the method of testing various types of cut- 
ters both for radial distance from the cutting edge to 
the center and for the lateral position of certain working 
edges from the side of the hub. 

TESTING CUTTERS 

As there are six or eight cutters in each head and as 
each cutter is required to do a certain part of the work in 
the edging process, it is highly important that each cut- 
ting edge shall be a definite distance from the center of 
the carrying head, and that the sides of the cutters shall 
he located in planes correctly positioned one toward an- 
other. 

In making up these heads, therefore, certain points 
have to be established with accuracy, for example, the 
axial positions of the different cutters must be at a fixed 
distance from the center of the head, this meaning that 
the head plates must be bored with precision for the 
studs which carry the cutters; the cutters themselves 
must be of correct diameter, and in certain instances the 
side faces must be an exact distance from the locating 
side of the hub or from the cutter face. 

It should be noted in this connection that half of the 
cutters in each head are adjustable laterally by means of 
screws passing through dovetailed blocks which fit the 
plates of the cutter head, so that thicknesses of tongues 
of similar section may be maintained by simply adjusting 
the proper cutter. In certain cases this side adjustment 
is not feasible, owing to the shape of the cutter. It 
is essential in such instances that the side position of the 
cutter shoulders in relation to one another be absolutely 
correct. 

The cutters are tested individually by tools of the char- 
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acter shown in Fig. 3. The fixture at the right in this 
view is for determining the accuracy of the radial dis- 
tance from the center to the cutting edge of the tool, 
the work being slipped on a stud and a_ micrometer 
spindle run down into contact with the cutter periph- 
ery. The micrometer spindle is so mounted as to be 
adjustable over the center line of the stud, and so may be 
located at any point best suited to measuring any par- 


ticular cutter. 
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The test fixture shown to the left in Fig. 3 carries a 
cone-pointed spindle which is applied 
of the cutter shown on the stud. This tests the location 


of this edge in relation to the locating side of the cutter, 


to the bevel edge 


and also tests the accuracy of the angular face. In this 
case a micrometer spindle is not used, but instead a 


the spindle being pushed down 
if light 


sight test is employed, 
and the work then inspected to see 
tween the two surfaces. 


is visible be- 


TESTING THE ASSEMBLED Heap 

In connection with these testing operations some fur- 
ther carried on after the head is assembled, should 
be of interest. 1 a bench fixture is 


shown in the foreground with a cutter head 


ones, 
> 7 7 . J 

Referring again to Fig. 
place and 


with testing appliances in contact with the cutters. The 
test here is to determine the accuracy of the cutter 


shoulders and side faces in relation to one another and 
also the distance of the cutting edge from the center of 
the head. 

The fixture carries at 
suitable holders and which are filed up to test the edges 
of the cutters. A fixture similar to this is the 
lumber mills so that the heads may be tested at any time 
if the cutters are removed 

In the test at this shop, however, an additional feature 
and a dial test 
fixture to enable 


A two templates which slide 
used at 
replaced. 


gage 1s 


the in- 


is taken into consideration 
mounted at the the 
spector to determine with accuracy whether the cutting 
edges of the assembled tools are just right in relation to 
the This process of inspection as- 


sures the cutters being set as closely as it 


top of 


the center of head. 


possible to 
adjust them at the bench. 

The cutter heads are operated at a very high speed, 
and although they are set up and inspected with the 
greatest of care, there is always a possibility that, when 
mounted on a matching-machine spindle and put into 
“high” by the merest trifle. 


operation, one cutter may be 
head assembled is 


To guard against this each 
placed on the jointing machine, Fig. 
by a vertical spindle at over 3000 r.p.m.; 
ter edges are just touched and trued up by 
carried in the holder shown on the vertical slide at the 
left of the spindle. 


when 
1, where it is driven 
while the cut- 
an oilstone 
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Jia CUTTING ON THE AUTOMATIC GEAR CUTTER 


It will be seen upon referring to Fig. 1 that the cutter 
head plates like B, are drilled with a series of holes near 
the edge, and that every other opening in the plate is 
milled out to a dovetail form to receive a nut, which 
permits alternate eutters to be adjusted sidewise in the 
head. The holes in these plates are drilled on the Brown 
& Sharpe automatic gear cutter shown in Fig. 5. Here 
the work is seen at B mounted upon a spindle in the 
head of the machine; a special drilling head is placed on 
the carriage for the cutter head. 

The cutter arbor is fitted with a spiral gear, and an- 
other spiral gear of half the diameter is mounted on the 
drill spindle above. The thrust of the driving spindle is 
taken by special collars and the drill is operated under 
satisfactory conditions, being guided at the end by a 
bushing in a bracket located directly in front of the 
work. This method of putting the holes in the plate 
results in very accurately spaced centers. 

The dovetail blocks or nuts which are carried in the 
plate, when completed, have to fit very snugly in their 
seats. The quality of fit desired is obtained by forcing 
a sizing plug through the openings after they have been 
milled, and by forcing the nuts themselves through a 
sizing die, a very small amount of metal being left in 
the milling process prior to the sizing operation. 


MILLING A LARGE CAM 


It will be recalled that this company is the manu- 
facturer of the “Iron Chink,” a salmon-dressing ma- 
chine illustrated some time ago in these columns. In this 
machine there is a certain cam in the form of a ring 
which operates a series of pincers for pulling the fish 
into the machine. This cam ring has two working slots 
in its periphery; it measures about 27 in. in diameter by 
5-in. face. It fits over a drum in the “Iron Chink,” 
and in cutting it a drum attachment is used on a Kemp- 
smith miller, as shown in Figs. 6 and 7. The cam slots 
are 34 in. wide and 34 in. deep; they are cut with an 
end mill in the main spindle of the machine. 


DETAILS OF THE CAM-MILLING ATTACHMENT 


The arrangement of the attachment is shown clearly in 
the two halftones just referred to. The drum which 
forms the body of the attachment is provided with a 
spur gear ring, and a suitable train of gears connects 
this ring with a wormwheel which is driven by a worm 
operated by the regular feed rod of the miller. This 
worm is thrown into engagement with the worm gear 
D, by means of the handle C, the worm itself being be- 
low D, and driving the spur gears at F. 

A master cam is attached to the face of the drum at 
F, and another cam used in the milling of the second 
slot, will be noticed on the table at G. The plain edge 
of the drum normally rests in contact with a guide roll 
at //, but is displaced laterally for the production of the 
rise and fall in the cam slot by the master cam F' when it 
comes in contact with the roll. 

The drum is forced to the left so as to be always 
under the control of the guide roll H by means of the 
weighted lever J, which is pivoted in the manner shown 
in Fig. 7%, that its lower end presses the roller hard 
against the right edge of the drum, thus holding the 
latter at all times against its guide roll. 
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Shop Training in a Trade School 
By F. Snyper 

The halftone shows a hoist built by students at the 
Williamson Free School of Mechanical Trades. This 
hoist is used daily for lifting material in the con- 
struction of a new dormitory, which is being erected by 
the students in bricklaying and carpentering at the same 
school. The patterns for all castings were made by stu- 
dents in pattern making, and the switchboard, wiring, 
etc., were erected by students in engineering. 

The hoist has not been tested so far to its full ca 
pacity, but has lifted between 500 and 600 lb. with 
A 3-hp. motor is located directly behind 


perfect ease. 
To the 


the rope drum fastened to the bedplate shown. 








TRAINING IN A TRADE SCHOOL 


SHOP 


armature shaft is keyed a worm of double thread. This 
meshes with a wormwheel. On the same shaft as the 
wormwheel is a bevel pinion ; a wide bearing is placed be- 
tween the two. 

The large bevel gear is keyed and setscrewed to the 
shaft carrying the drum, this being keyed and _ set- 
screwed to the shaft. Two bearings support this shaft, 
one directly back of the large bevel gear and one at the 
opposite end of the drum. This hoist was designed by 
J. A. Pratt, director of the school. 


MACHINE Suop OPERATIONS 


The following operations were performed in the ma- 
chine shop: For the benefit of those not familiar with 
the school it should be stated that the machine trade 
course consists of a system of exercises to be covered by 
each boy. These exercises are performed on practical 
and useful work; for example the hoist mentioned. 
Thére are under way a sanding machine, an oil grinder 
for the pattern shop, and breast drills, bench vises, etc., 
for the machine shop. 

The base of the hoist was the largest. casting; the dif- 
ferent surfaces were surfaced on the shaper. This cast- 
ing afforded exercises in surfacing on the shaper, tap 
drilling and spotting on the drill press and laying out for 
bench and floor work. 

The bearing and bearing caps were surfaced on a 
slotter, affording exercises in surfacing. They were then 
bored on a horizontal boring mill, affording exercise in 
straight boring, using a supported bar, also exercise in 
facing. The drill-press exercises were size drilling and 
reamer drilling. The worm thrust bearing was milled 
on a horizontal boring mill and the hole drilled and 
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bored, providing exercise in milling, drilling and boring 
with a bar. Drill-press exercise was size drilling. The 
exercises on the drum were straight boring by supported 
bar and facing on the horizontal boring mill. The drum 
was then taken to the lathe and faced and turned on the 
outside. 

The bench exercises were chipping and filing key- 
ways, while the drill-press exercises were tap drilling. 
The bevel pinion and bevel gear were first bored on a 
vertical boring mill, thus affording exercises in straight 
boring and driving fit. The lathe exercises on the two 
gears were angular turning and facing. The muller ex- 
ercise was bevel-gear cutting. . The slotter exercise was 
cutting keyways, and the drill-press exercise was tap 
drilling. The worm gear furnished exercise in straight 
boring, drive fit and facing on the vertical boring ma- 
chine; size turning, facing and form turning gn the 
lathe; worm gear cutting on the miller, and keyway cut- 
ting on the slotter. 

The hob for the worm gear 
ing, sliding fit and recessing on the vertical boring ma- 
facing, size turning, multiple threading on the 


furnished straight bor- 


chine ; 
lathe, and cutting keyways on the slotter; the use of the 


For the worm 
size turning, 


furnace in hardening and tempering. 
the exercises were centering, facing, 
shouldering, multiple threading, back-rest work, drilling 
and boring on the lathe; tap drilling and drilling cyl- 
indrical work on the drill press. . 

Two worm-thrust washers furnished chuck work, 
boring, facing, size turning on the lathe; open-fire hard- 
ening and tempering at the forge, and surface grinding 
on the grinder. 

The shaft for the wormwheel and bevel pinion 
the short shaft for the worm furnished centering, fac- 
ing, size turning, and cutting keyways on the miller. 


and 


The keys for the gears furnished vise work, surfacing, 


planing square in the vise on the shaper. A drip pan 
for use under the worm furnished laying out and solder- 


ing at the bench 


Three different boys worked at assembling the 
whole. However, not more than two worked at one 
time. A job, of this nature can thus be made to give 
several boys practical machine-shop instruction and, 


what is fully important, it enables them to see and note 
the relation between the parts of a machine. 


33 

The United States Court of Custom Appeals has handed 
down a decision in keeping with a former one to the effect 
that hand-operated machines are not machine tools. The 
machine in question was a bench lathe, treadle operated. 
The collector assessed 45 per cent. ad valorem as a manu- 
facture of metal. The importers protested, claiming assess- 
ment at 30 per cent. as a machine tool. The Board of Gen- 
eral Appraisers upheld the importers. The Court of Custom 
Appeals reversed the board referring to a former decision. 
The present decision reads 

“This court held ‘that the term machine tool always con- 


notes the application of some kind of power to an implement 
other than hand power 
was held that ‘power other 
means other motive power 
drive, propel, or operate 
is steam or water power. The 
the operator by mechanical 
motive power.’ These dis- 
bar. The term ‘hand power’ as there- 
includes foot power; and both fall within the same 
rule, in the action of the operator alone furnishes the 
motive power for the machine. In conformity with this rule 
the decision of the board is reversed.” 


and 
another 
the 
operator 
which 
power of 
other 


for its operation 

And in 
the hand of 
than that of the 
the machine, among 
multiplication of the 
devices is not such 
of the 


or tool use 
alone.’ 


than 


case it 
operator 
used to 


cases 
posed issue at 
in used 


case 
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An Old Gear Cutter 
By E. A. Drxie 


The halftone shows a cutter made at the old Phoenix 
[ron Works (now Taylor & Fenn), Hartford, Conn., 
and used in the gear-cutting machines made in the mid- 
dle of the last century. Until quite recently there were 
hundreds of these cutters for all pitches stored together 
with quantities of “sheet-metal gages, for forming them, 
in one of the lofts. 

Some of the cutters for the larger pitches have the 
“flutes” chipped by chisel and hammer. It is impossible 
to sharpen these cutters by grinding the faces of the teeth, 
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An Otp GEAR CUTTER 
therefore, when they became dull they were annealed and 
the faces of the teeth were peened or upset with a drift. 
The cutter was then driven on a mandrel, and while run- 
ning backwards was turned to fit one of the sheet-steel 
templates previously referred to, after which the clear- 
ance was filed and the cutter again hardened. This jc’ 
of resharpening cutters kept an old man, Simeon Deuse 
hy name, busy practically all the time. 

The cutter shown is 2}2 in. outside diameter, 7% in. 


in the hole, **/,, in. thick, and has 56 teeth. 


os 
ve 


paper presented before the Liverpool Engineering 
Society dealing with the Gas Producer and Waste Fuels it is 
pointed out that the gas producer is one of the most com- 
mercially profitable means for the utilization of waste fuels 
as is shown by the large number of such installations now in 


In a 


operation. At the Highfield tannery, at Poenecrn, an in- 
stallation of 100 hp. has been working for some years on 
spent tan alone, with such satisfaction as to warrant the re- 


cent duplication of this unit. A mer recent installation, the 
largest in the world for dealing with this waste product, is 
ene of 700 hp. now being erected at Ditton, in which 300 
hp. is to be used for power purposes, and 400 hp. for com- 
bustion under existing steam boilers. With a moisture con- 
tent of 50 per cent., the consumption per brake horsepower- 
hour amounts to approximately 3% Ib., and the gas produced 
from this weight of spent tan is from 70 to 80 cu.ft., at ap- 
proximately 125 to 135 B.t.u. per cu.ft. In a recent test of 
a 75-hp. wood producer plant, employing chippings and wood 
waste as fuel, a brake horsepower-hour was obtained with 
2.64 lb. of refuse. This fuel had a heat value of 168 B.t.u. 
per Ib., and the engine at the time was running at 16 per 
cent. overload. 
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Removing a Broken Drill 


Recently we had occasion to drill a 1-in. hole through 
a piece of 2-in. cold-rolled steel 24 in. long. The lead 
hole was drilled with a %-in. drill and followed by a 
1-in. drill every 2 or 3 in. of lead. When we had drilled 
about 14 in. the %-in. drill broke at the point where it 
enters the extension, about 34-in. of which projected into 
the 1-in. hole. The broken drill was removed as follows: 

We drilled a 14-in. hole in a piece of 34-in. round cold- 
rolled steel A, and countersunk it as shown at B. This 
was put into the fire until red hot, then pushed into the 
hole and forced over the broken drill, water being run 
into the hole, causing the 34-in. piece to shrink. The rest 
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REMOVING A BrOoKEN Dritu 


was easy and the drill was backed out without any trouble. 

But our troubles were not ended, for the %-in. drill 
broke the second time at C. This time we had to resort 
to some other method of extraction. We secured a piece 
of }%-in. round, cold-rolled steel and drilled two ;-in. 
holes as shown at PD, putting in two steel pins, allowing 
them to project about 4% in. We then pushed the rod 
into the 1-in. hole until the two pins entered the grooves 
of the drill as shown at £. 
loosen the drill, after which we removed the piece from 
the lathe and gave it a few light taps on the floor. The 
drill easily dropped out. 

J. A. THIBODEAU. 
Trenton, N. J. 
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Box Tool for Automatics 


The engravings show the method we use for machining 
movable electrodes of a make-and-break ignitor. The usual 
way is to center and machine in the engine lathe. 

The special collet, Fig. 1, is used in a No. 4 Warner & 
Swasey screw machine. The work is placed in the collet and 
the steady-rest of a box tool, without any cutting tools, 
is brought to the outer end of the stem of the electrode 
and clamped, while the machine is running. This trues 
up the work. It is turned to the required diameter with 
a standard hollow mill and box tool. The shoulder A 


is finished with the cross-slide, and is made very smooth, 
this being a ground joint when assembled. 

The tool used to turn the recess at B, is shown in 
Figs. 2 and 3, and consists of a special box-turning tool 
with the slide A, Fig. 2, which can reciprocate with the 


This gave us a chance to ° 


travel of the turret. As the turret travels forward, the 
slide in the box tool comes in contact with the cam sur- 
face A, Fig. 3, which is placed in the cross-slide and 
feeds the tool to the required depth. On the return of 
the turret the plunger and spring B, Fig. 2, force the 
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A Box Too. ror AUTOMATICS 


slide to its original position. A screw is set in the slot 
in the tool slide to keep it from dropping out. 

This method of tooling increased our production on 
this one piece about 60 per cent. over the engine-lathe 
method. 

P. E. Ives. 

Madison, Wis. 
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A Method of Case Hardening 


I have found the following method to give better re- 
sults than the usual method of using cyanide in super- 
ficial case hardening: 

First get the work hot as usual and apply the cyanide 
in the usual way, then bury it in lampblack in an air- 
There should be at least 2 in. of lampblack 
on all sides of the article. After standing from 5 to 30 
min., remove and quench. Light pieces may need re- 
heating but heavier ones, if hot enough to start with, 


tight can. 


stay hot a long time. 

The lampblack serves two purposes: It 
the carbon and retains the heat while the cyanide acts 
ae carrier. The can must be air-tight or the lampblack 
will all burn up. It is even subject to spontaneous igni- 
tion under certain conditions. For quick work, use pul- 
verized cyanide mixed with lampblack, in the usual 


furnishes 








492 


way. It does not pay to use anything but C. P. cyanide 
98 per cent., or the so called 120 per cent. cyanide, which 
is sodium cyanide calculated on a potassium cyanide 
basis of cyanogen. 


F. P. H. Kwyienr. 


Iowa. 


Keokuk, 
os 
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Repairing Worn Clutch Finger 


I saw a worn clutch finger on a turret-lathe counter- 
shaft repaired quickly and effectively a few days ago in 
# way which, although probably old, was new to me. 

The sliding spool had worn away the finger at A, and 
the mechanic drilled a hole at the center of the bearing 
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Worn CiutcH FINGER REPAIRED 
spot and inserted an oval-head rivet with the head on 
the side toward the spool. 
Perhaps it would have been better to have case-harden- 
ed the rivet head, but he just headed it up and let it go. 
: H. JoHNSON. 
Poughkeepsie, N. Y. 
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Structural Shapes for Jigs and 
Fixtures 


Very often there comes to hand work which could be 
machined to advantage in jigs or fixtures if there were 
time to make them; but this making would take longer 
than to do the job without. Time may, however, be 
saved by using fixtures made from single and double 
cast-iron angular pieces previously machined true on the 
angle. This method is adaptable only to simple parts 
with holes located at right angles; it is expensive for 
small quantities of work. 

For years past in handling rush orders of small quan- 
tities, I have successfully employed channel structural 
shapes for tools. Their field of use is unlimited. The 
examples shown are merely suggestions. 

In Fig. 1 the piece after being machined on a lathe, is 
held in a hole bored in a piece of channel beam, and 
corresponding to the diameter of the hub. The wedge A 
supports the work B, and the two stop pins ( align the 
oval flange. The drill is guided by the hardened-steel bush- 
ing D, in the usual manner. 

The part, Fig. 2, is drawn against’the inner surface of 
the channel beam by the bolt A. Fast connected with A, 
and held by the four pins B in a fixed position relative to 
the work, is the flat cross-piece C, which carries the two 
bushings PD for drilling the holes in the small flange and 
at the same time holds the work. The four feet E serve 
as supports in drilling these holes. Centering is per- 
formed as in Fig. 1. 

Fig. 3 shows the application of the same structural 
shape in a jig for the bearing cover of a connecting-rod 
head. In Fig. 4 the handwheel is drawn by a wedge 


AMERICAN MACHINIST 





Vol. 38, No. 12 


against the inner. bearing surface of the channel. The 
bolt A, drawn up by a nut at the top, fits accurately in 
the bore of the handwheel hub. At D are hardened guide 
bushings for the drill. 

The machining of the channel section is simple. It is 
ground on its broad side upon a disk-type surface grinder, 
removing as little as possible of the metal. This ma- 
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FIG. 3 
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Dritt Jig MADE FROM STRUCTURAL SHAPES 


chined surface is chucked against the faceplate of a 
lathe, then the narrow bearing edges are turned, and in 
many cases the fixtures can be finished on the same ma- 
chine by using the well known methods of setting up for 
tool work. 

A further advantage in using structural shape jigs and 
fixtures lies in the fact that generally they can be made 
of short pieces of beams which are wasted in building 
work, and, therefore, seldom require to be cut off specially 
for making the tools. 

M. GINDLER. 

Budapest, Hungary. 


Drivers for Turning and Grind- 
ing Pistons 


Recently several designs of drivers for turning and 
grinding pistons were tried. We found, when turning, 
that a driver combining simplicity with the full freedom 
of a universal joint gave best results. ‘or grinding, a 
more positive drive could be used. 

The following description and illustrations of as- 
sembly and details of both drivers will give some idea 
of their merits. For turning, A, Fig. 1, shows in out- 
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line a piston to be turned. The driver head B is fitted 
to the lathe spindle, and the piston A is held in place 
by the tailstock center. The driver C is inside the piston 
between the piston pin bosses, and acts as a positive 
drive, but never throws the piston out of true owing 
to the loose fit on the pin D; therefore its driving force 
is similar to a universal joint. 

For grinding, the driver head A, Fig. 2, revolves on 
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Fic. 2. Grinpinc HEApD For PISTONS 


the center B, being driven from the grinder faceplate 
by the pin C, while D drives the piston by passing 
through the wristpin hole, thus producing a steady drive 


for the grinding operation, 


M. W. WIrtson. 


La Porte, Ind. 
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Invoices for Canadian Customers 


We have all read considerable regarding the proper 
packing of goods for foreign shipment. There is, how- 
ever, a little item nearer home, but of much importance 
to us who are “over the line” in Canada. I refer to in- 
voices. There should be three of them, with at least two 
properly certified, for all shipments, freight, express and 
mail, to Canada. A few years ago, I regarded the re- 


quest for triplieate invoices as some mild whim, but since 
removal to Canada find it necessary, and its omission an 
unmitigated nuisance. 

We buy a good deal from the States, and always request 
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that the invoices be made in triplicate. Besides this there 
should be two columns on the face of the bills, one headed 
“Fair market value as sold for home consumption,” and 
the other “Selling price to the purchaser in Canada.” 
Two of these invoices must bear, in addition, the certified 
form of statement that the invoice is correct, origin of 
the goods, etc. This form may be stamped on either 
the front or back of the bills, or it may be printed or 
typewritten, but it is not acceptable to have it printed 
on a separate slip and this pasted on. 

The purchaser sends the two certified copies of the 
invoice to the customs office for entry of the goods, and 
retains one for his own files. Now just imagine the frame 
of mind of a customer over here who has purchased a 
tool from the States. He wants it in a hurry, and orders 
it by express. It comes, but no bill. It is new to the cus- 
toms officers, who in valuing it for “sight entry” will 
put it high enough, even if they will allow it through 
at all, which is not sure. Then it is a case of corres- 
pondence and delay, and ill-feeling. Just a few days 
ago we received notice that a package we were in a hurry 
for was at the customs office. No invoice. We opened 
the box by permission and found the invoices inside. 
This from a large wholesale hardware house. 

Canada is not just a little cleared space with a couple 
of small towns thereir, but a live, hustling country, and 
full of big business opportunities. There are many 
Americans over here, and American goods are well in 
line for good business, but even we American citizens 
get thoroughly disgusted with the slack, careless, heedless 
manner of some firms we always believed top notchers. 
In looking over the files of invoices representing six 
months’ purchases, we find just one firm that has what is 
really a model form of invoice, complying with all re- 
requirements. 

D. C. Gries. 
Welland, Can. 
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A Combination Tray and Light Stand 


The engraving shows a pipe arrangement for holding a 
tray and electric light, for use on a drawing board. It 
is simple in construction and gives satisfactory service. 


The end of the pipe holding the light is cut open and 
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A CoMBINATION TRAY AND LIGHT STAND 


furmed to go around the socket and hold it. under a slid- 
ing spring grip. The construction is made loose in its 
vertical joints, and can be easily moved to any required 
position. 

GEORGE KAHLERT. 
Montreal, Que. 
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Handy Depth Gage 


The engraving shows a handy depth gage which has 
given good satisfaction in the toolroom. The block A 
is made from tool steel and finished to 3x1x14 in. thick, 
and the slots are planed to suit a Brown & Sharpe 6-in. 
scale about 4, in. wide, graduated to 64ths of an inch 
on one side and 100ths of an inch on the other. In the 


194 


—— 
































jes BUM = 


An.mMacdiaisT 








Hanpy DeptH GAGE 
center of each slot and the stud B a groove is machined 
to suit a 1%-in. wire. The tool can be used either on the 
side or end, making its use universal. 
F. B. HUNTINGTON. 
Meriden, Conn. 
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Test Gage for Hole in Miller Base 

This is an accurate and easily read gage for testing 
the relation of the vertical screw hole in the base of a 
miller to the face of the column. Fig. 1 shows an as- 
sembly of the gage, while Fig. 2 shows the readings of the 
dial. The body A, Fig. 3, is clamped to the face of the 
column. The distance from the center of the hole B 
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to the registering face on the back of the gage is exactly 
the same as the desired dimension from the center of the 
vertical screw hole to the face of the column. 

Into this hole is inserted the indicator bar, Fig. 4, and 
C of Fig. 1, arranged to carry a dial indicator manipu- 
lated by equalizing levers as shown in the assembly. The 
lower end of the bar extends into the vertical screw hole 
in the base or column of the machine. The distance FE 
on the plunger is regulated to register about 0.05 in. on 
the dial indicator. 

After the gage is set in position, the dial face is re- 
volved until the reading is zero. Then the indicator bar 
is slowly revolved, and a reading taken at each 90-deg. 
point. A copy of Fig. 2 is cut out and pasted on a piece 
of sheet tin, covered with shellac to preserve it, and kept 
with the gage as a chart, showing what each reading at 
90 deg. should be when the work is correct. 

The excellent feature about the gage is that if a hol 
is not bored in the correct location, it will show exactly 
how much the error is, and in what direction; and by 
taking a reading at the top and the bottom of the hole, 
its parallelism can be ascertained. 

Readings can be taken while there is still 0.005 to 
0.01 in. of stock in the hole, so that enough is left for 
corrections. The boring-mill operator uses the readings 
given after work is “surface scraped.” The scraper hand 
and inspector use the readings after work is “finish 
scraped.” 

W. K. Wutson. 
Cincinnati, Ohio. 


3% 

By pouring molten metal on a cold rotating drum ribbon, 
sheets of any length may be made. The ribbons are very ad- 
vantageous in many chemical industries where the speedy dis- 
solving of metals and the employment of large surfaces is ad- 
vantageous.—‘‘Chemical World.”’ 
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Test GAGE For HOLE in MILLER BASE 
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DISCUSSION OF PREVIOUS QUESTION 





Locating Projections in Proper 
Position 


T have taught Mr. Crane’s method as given in Vol. 37, page 
$41, for several years and demonstrated it to juniors in ex- 
actly the same way, though I have carried his idea a little 
farther, as shown by the engraving. Instead of wire gage I 
prefer glass; instead of three sides of the cube I use six. 

This way of projection is simplicity; any other way is very 
difficult to demonstrate. A “universal” way would save time 
and mistakes in every department of the engineering works. 
In England there is much confusion regarding this matter. I 
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find that the best way to exonerate the drawing office is to 
add’under each projection: “Viewed from arrow A, B, C,” etc. 
A. W. BOASE. 

Belvedere, England. 

{The American practice is exactly as shown in this discus- 
sion, or third angle projection. Only one or two companies 
retain the older method of first angle as used extensively 
in England and on the Continent.—Editor.] 
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Graphic Charts 


in an article on page 259, on 
“Charts for Elliptical and T-shaped Gear Arms.” The author 
reverts to some 1897 contributions of mine, putting the 
graphic diagrams that I gave into “more modern dress.” 
Evidently the more modern dress simply refers to the use of 
a different form of diagram. This particular form is an ex- 
ceedingly interesting one, although it is not particularly 
modern. In fact, it can be found in some of the earlier 
works dealing with graphics; 

There are many ways in which information involving 
quantities and dimension relations may be preserved. Un- 
questionably the least amount of space will be taken up by 
formulas. They have the disadvantage, to the one who fre- 
quently uses them, of requiring calculations each time that 
they are used. 

This making of new calculations may be avoided in sev- 
eral ways. The oldest principle is to make a large num- 
ber of calculations once for all and arrange these in suitable 
tables, as for instance tables of circumference, trigo- 
nometrical functions, squares, logarithms, etc. These tables 
have certain disadvantages, among which is the fact that 
they involve too much work unless they are to be very fre- 
quently used by a relatively large number of people. 

The graphic diagram is for such cases a fair substitute 
for the table, involving much less work in its initial prepara- 
tion and avoiding also the possibility of many errors in 
calculation and the consequent necessity for great care in 
checking such calculations. Such diagrams may, therefore, 
be classed as graphic tables. Instead of resorting to calcula- 


I was much interested 


tions in the usual way, the drawing board and instruments 
may be brought into play, frequently saving much work and 
avoiding a frequent source of error. 


Such graphic calcula- 


cal- 


numerical 


tion is as individual to each case as is the 


culation. 
Preparation of Tables and Diagrams 


Both the preparation of tables and graphic diagrams in- 
volves considerable work. Where it is desired to avoid this, 
a type of diagram may be employed, consisting simply of a 
series of scales, and in which the user will lay down lines 
which will permit him to reach the desired results. 

The diagrams on pages 260 and 261 are of this latter 
order. They are not complete in themselves. They do not 
permit the reader to immediately pick out the values that 
he is after. Before he can do so he must either actually 
draw lines, or he must lay down a straight-edge and take 
readings from the intersections of that straight-edge. This 
presupposes that the scales are on flat paper, etec., so that 
straight lines may be ruled on them, or so that straight- 
edges may be conveniently laid down on them. 

On the other hand, a diagram to be complete must permit 
of being used irrespective of the condition of the surface on 
which it may be printed. It must be just as easy to trace 
the value sought without any instrument of any kind what- 
soever as it is to find those values in a numerical table. 

Whether it is preferred to use a formula, a table, graphics, 
or a complete graphic diagram, or a partial diagram, is a 
matter “of choice; but it cannot be said that these various 
things are equivalent substitutes for one another. 

HENRY HESs. 

Philadelphia, Penn. 
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A Dividing Head Problem 


The problem stated by William Zimmerman on page 262, 
would have been worked out a little nearer the requirements 
had a circle of fewer holes been used. Instead of the 49 
circle, if the 18 circle had been used, the required result, 
within 2 sec. would have been obtained. 

An arc of 39 deg. 30 min. is equal to 2370 min., and the 
number of minutes in a complete circle is 21,600. Dividing 

2370 

21,600 
soth 


fraction of a com- 


be divided by 30, 


one by the other we get as the 


plete turn to be made. terms may 


oy The 18 circle on a Brown 
& Sharpe machine will index 720 by moving one hole each 
time; we, therefore, would have to move over 79 holes, or 
4 turns 7 holes, to get an are of 39 deg. 30 min. 

If Mr. Zimmerman wishes to get in the 2 sec. of are 
also, he can multiply the radius of his job by 2 and also by 
0.000004848, the length of one second of arc on a one-inch 
radius, to get the amount to move his cross-slide to produce 
2 sec. at the circumference of the work. 

As one turn of the crank on a Brown & Sharpe head 
gives the work 9 deg. movement, any circle divisible by 9 
can be used to index single degrees, one hole on the 18 cir- 
cle being used for half a degree, and one hole on the 27 cir- 
cle for one-third of a degree. It is also possible to accurately 
index 3 min. of arc by moving one hole on the 18 circle in 
one direction, and one hole on the 20 circle in the opposite 
direction. 


which reduces the fraction to 


WALTER GRIBBEN. 
Brooklyn, N. Y. 
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Drafting Standards 


One would suppose, since drawing has been the universal 
means of communication between designer and builder ever 
since designs were made, that such a language would have 


some rules of spelling and grammer. But no, indeed! We 
still write in dialects and colloquialisms, and each of us still 


clings to his own notion of how words should be spelled 
and ideas expressed. About the only things which are stand- 
ard are the symbol for cast-iron and the price of ink. 

The most deplorable thing about this state of affairs 
is the fact that (I quote from “Entropy,” page 31): “Shop 
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men are apt to look upon the disagreement between differ- 
‘ent draftsmen with complacence and simply say that if they 
can only get half an idea of what is wanted, they can make 
it.” And further: “Though every office may have its own 
dialect, and none may use this language in its purity, yet 
all (the drawings) are sufficiently intelligible to shop men 
bot even where the drawings come from all directions 
and distances.” In a measure, this is true and is one reason 
why conditions today are as they are, there is no incentive to 
change them. ‘ 

It is, therefore, some comfort to note at last a movement 
in the right direction. The set of standard symbols for 
materials in section as proposed by the American Society of 
Mechanical Engineers lacks merit in many ways, but it 
surely gives some promise of an awakening which in time 
will result in greater uniformity in the “universal language 
of the engineer.” 

Any standard which will stand the wear and tear of time 
and use must be founded on good design and real merit. The 
set of standard hatchures proposed by the American Society 
of Mechanical Engineers has but one virtue; it is easy to 
make. And it has two great faults; it lacks individuality, 
and is not comprehensive. It is quite within the ability of 
this society to keep this virtue and remedy these faults. It 
is possible for its committee to design a set of hatchures, 
not only easy to make, but, which will embrace all of the 
commonly used materials of construction, and have enough 
individuality to distinguish each material positively. In 
doing this an everlasting and meritorious service to the en- 
gineering profession will have been performed. 


Further Standardization Needed 


As suggested in the editorial comment on page 246, there 
is further service which this society can perform in the 


same field. There is no particular reason why one of us 
should use a line to mean one thing while our neighbor 
uses the same line to ‘mean something else. Nor is there 


any reason why each one of us should use a system of ab- 
breviation born of the necessity of the moment and either 
forgotten or changed with every new set of drawings. The 
time will come, when all dnawing will be done according to 
certain fixed rules of spelling and grammar; but until these 
rules are formulated any useful degree of uniformity will 
be impossible. 

This great engineering society has publicly admitted that 
there is need for a greater uniformity in drawings, and it 
has an authority strong enough to bring about the needed 
reform. It is hoped that since it has made a move to bring 
about uniformity in one phase of drafting work it will now 
turn to these other phases which need standardization in no 
less degree. 

The matter of formulating designing standards is no less 
difficult than the matter of getting them adopted, but once 
let a well designed and sensible set of standards be indorsed 
by an organization with the standing of the American So- 
ciety of Mechanical Engineers, and adoption by other or- 
ganizations and individuals is only a question of publicity 
and time. While it is working over this vexing question, 
let us hope that the committee will be thorough; that it 
will not be hasty; and that what is finally recommended 
will be so satisfactory as to stand for all time as a monument 
to its credit. 

F. G. HIGBEE. 

Department of Descriptive Geometry and Drawing, State 
University of Iowa, Iowa City, Iowa. 7 
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Showing the Shop 


Reading the experience of various people in being shown 


shops as recently published in the “American Machinist,” 
reminds me of an incident which befell me a short time 
ago. 


While on a short vacation trip my travels took me to a 
town having a large concern manufacturing a line of ma- 
chinery competing with the line made by my employers. 
This concern had in its employ in an executive position, a 
man who had formerly been with my present employers, 
and with whom 4 was well acquainted. 

I applied at the office for permission to see my friend, and 
to go through the shops. I was immediately informed in a 
curt manner that if my business was of a personal nature I 
would have to wait until after shop hours. Then I asked 
to see whoever could give me a pass through the plant, and 
after a wait of some ten minutes, a fussy, pompous little in- 
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dividual appeared. After he had eyed me up and down, the 
following colloquy took place: 


Question. What do you want? 

Answer. I would like permission to go through the shops. 

Q. What do you want to go through the shops for? 

A. As a general engineering proposition, and because I 
wish to increase my own knowledge of uptodate systems of 
manufacture. 

Q. Are you an engineer? 

A. I am. 

Q. Are you connected with any of our competitors? 

A Iam, (naming the firm and my position). 

Q. Do you request this pass as an official of the 
et 8 I do not. I am on a pleasure trip and wish to inspect 
your shop merely for personal reasons. 

Then I was asked to wait a few moments until my 
interrogator could interview the general manager. He soon 
re-appeared and asked if I had a letter of introduction from 
Mr. ——————, naming our general superintendent. I said that 
I had not, and repeated my statement as to personal reasons 
for wishing to inspect the plant, adding that my company 
did not even know my present whereabouts as I was on a 
pleasure trip. My questioner then disappeared into the 
sanctum and in a few minutes I saw the friend I had asked 
for coming down the stairs. We.exchanged brief greetings, 
and he informed me that the general manager had sent for 
him to ask about me. He soon came back, said that it was 
all right and asked me to come with him. 

We then made a fiying trip through the shops. When T 
desired to stop a minute for a short inspection of some 
operation, the conversation and my attention was adroit- 
ly switched to something else and I was hurried on. 
Considered from a standpoint of rapid foot work my visit was 
a great success. My request to see the testing department 
was utterly ignored; time was scarce. I next found my- 
self on the threshold of free territory, being speeded on my 
way, amid my thanks for my excellent chaperonage. As I 
wandered sadly back toward town I tried to recall what I 
had learned from my visit, but without avail. From a point 
of having seen the least possible my visit was a complete 
success. 

This, mind you, happened in our enlightened age of 
progress and in a line of work where there are no secret 
processes and but few patented or patentable ideas. I later 
learned from another acquaintance that my guide had been 
strictly instructed not to let me see anything, or carry away 
any ideas. I coulda not but contrast this spirit of narrow- 
mindedness and secretiveness with that of other concerns 
where one is received with the utmost hospitality, and al- 
lowed to roam at will; where a visitor is looked upon almost 
as an honored guest even though he be from a competitor. 

H. D. ROWAN. 

Seneca Falls, N. Y. 
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Mathematical Tables in Handbooks 


Referring to your editorial, page 206, entitled, “The Use 
of Mathematical Tables in Handbook,” I beg to present an- 
other view of the question, particularly in reference to trade 


catalogs. In my opinion the inclusion of certain tables of 
mathematical information in catalogs is of considerable 
value. In the first place, many, and perhaps most, users do 


not have ready access to standard handbooks. Even if 
they did, it is more trouble to get out a handbook te look 
up an area of a certain circle, or a decimal equivalent of a 
numbered drill, or of a gage number, than to refer to the 
table in the rear of the catalog. 

I think a catalog listing drills and articles made by wire 
gage or sheet-metal gage should contain a table of decimal 
equivalents of all such gages. If machine screws, bolts, and 
capscrews are listed, tables of decimal equivalents of ma- 
chine screw diameters, dimensions of heads, and of standard 
bolt and capscrew heads, etc., should also be given. If 
valves are listed, a table of areas of circles would be. of 
value, as well as a table of pipe sizes, of squares and square 
roots, and of the flow of steam and air through pipes. 

The discriminating user may look with suspicion on the 
accuracy of tables in catalogs. But it appears to me that 
the catalog publishers have more at stake than the handbook 
authors, because the inaccuracy of such tables may reflect 
on the product advertised. Reputable manufacturers edit 
such tables with extreme care for this reason. A logarithmic 
table may not be essential, but of the 25,000 to 75,000 or 
more copies of some trade catalogs published, at least one- 
third must go to people who have no access to “the excel- 
lent tables of Vega.” If among these users there are oper- 
ating engineers, a table of properties of steam would cer- 
tainly be useful. 

E. G. GREENMAN. 

Cincinnati, Ohio. 
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EDITORIALS 


Group Insurance for Employees 


Interest in group insurance for machine-shop em- 
ployees is at once stimulated by the announcement that 
this plan has been put into effect by the Jones & Lamson 
Machine Co., Springfield, Vt. The company which has 
written the policy is the Equitable Life Assurance So- 
ciety. Although this form of insurance is new, having 
been written only during the last year and a half, three 
machine-building firms-have already insured their emy 
ployees under the plan. The one mentioned above is 
the pioneer in the machine-tool building field. 

Under this group life insurance plan, all of the per- 
sons forming the group are insured collectively under a 
blanket policy. Only the employees of business organi- 
zations of high grade are considered desirable _ risks. 
The conditions under which they work must safeguard 
health and body, and the environment, and living con- 
ditions must tend toward permanency of employment. 
If the group numbers 100 or more lives, no medical ex- 
amination is required if its waiver is permitted by the 
state insurance laws. For a smaller number, however, 
such an examination must be made, although it need not 
be as rigorous as for an individual life. 

When a blanket policy under this plan is taken out 
by a firm for its employees, the amount of insurance 
for each is based on the yearly earnings, usually with a 
maximum limit. A single year’s salary or wages is com- 
monly taken as this amount although in one case this 
has been made equal to two years’ earnings. The form 
of insurance is the yearly, renewable-term plan, providing 
for pure insurance protection, and has no connection with 
sick benefits or accident compensation. 

The advantage of this plan is the extending of the 
benefits of life insurance more generally, economically 
and effectively than is possible through individual insur- 
ance. Means are furnished whereby an employer can 
provide insurance protection to every employee to safe- 
guard him during active service. In the organization 
whose size and permanency are insufficient to make it 
dependable for pension purposes over a considerable 
period, this group insurance plan is a practical provision 
underwritten by a responsible company. The blanket 
policy written for the Jones & Lamson Co. covers everyone 
in the company’s employ, including the officers. The 
amount in each case is fixed at one year’s salary with a 
maximum of $2000. Medical examination of the persons 
forming the original group was waived, but every new 
employee must submit to an examination before com- 
ing under the provisions of the policy. When an em- 
ployee leaves the service of the company his insurance 
privileges cease. The premium is paid monthly and is 
based upon the number of employees and the amount 
of insurance of each. 

Thus far this form of insurance has been taken up 
extensively by banks and trust companies. In general, 


the yearly premium can be approximated at about 14% 
per cent. of the yearly payroll. 





The effect of the operation of this plan is to give the 
employees collectively something that they could not ob- 


tain individually. The company bears the expense act- 
ing from the belief that the expenditure is well worth 
while in aiding to develop permanency of organization, 
codperation and good-will ; elements in the successful con- 
duct of a business that are difficult to foster in these days 
of large corporations and the impossibility of personal 
contact between employers and workers. 
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The Flywheel Principle in Machine 
Design 

The flywheel principle plays an important part in 
many phases of machine design. Its use may mean either 
the success or the failure of a machine, for it is by no 
means a panacea for all machine ills. 

A flywheel on an ice-cream freezer materially lessens 
the blisters on the hand of the operator, and it often 
helps the planer and other machines when applied to 
the countershaft. But it is deadly when-applied to the 
planer drive shaft itself, as the use of aluminum planer 
pulleys shows. 

Applied to gear cutters or other machines where it 
can increase the steadiness of action of the cutting tools, 
it makes for longer life of the tool and increased produc- 
tion. But in the case of the bandsaw it is a distinct 
failure, the heavy band wheels of former days giving 
way to light wheels, often of the bicycle type or suspen- 
sion construction. The use of flywheel effect to force 
the saw through the work at all times, increased the 
slip between saw and wheel, developed heat in the saw 
and put sudden strains on the saw which resulted in 
many breakages. 

Automobile engineers are facing the same condition 
with the wheel problem, and there is every indication 
that wire wheels will soon replace those of wood. The 
wire wheel was abandoned because it followed bicycle 
construction too closely without a consideration of the 
changed conditions. It was another example of the dis- 
advantage of precedent. But the artillery wheels, which 
interpose a rigid strut between the axle and the road, 
and which, in later designs of demountable rims, add a 
very considerable weight of rim: on the flywheel order, 
are causing all sorts of tire trouble. 

The differential gearing allows either wheel to be re- 
tarded by a road obstruction. The heavy rim tends 
to continue its rate of speed and imposes a severe strain 
on the tire. The differential causes the slowing of one 
wheel to turn the opposite wheel faster. But here the 
flywheel absorbs part of this and imposes strain on the 
gearing on the axle as well as the tires. 

These all cause unnecessary wear and tear which is 
claimed to be largely eliminated by the use of wire 
wheels, designed to take care of the strains imposed. 
The decrease of tire wear, to say nothing of the in- 
creased mileage per gallon of fuel, will be welcomed. 
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Giving Credit to the Inventor 


A correspondent recently complained that machinery 
designers and builders do not give credit to original in- 
ventors for devices that they use. He points to phys- 
icians as a class who are very scrupulous in thus giving 
credit. 

In a great measure this complaint has a seeming justi- 
fication. This is heightened by the fact that there are 
exceptions. Our correspondent mentions one, the “Sel- 
lers’ drive,” and we might add “Lincoln miller,” “Spen- 
cer automatic,” and “Babbitt bearing” as cases where 
inventors’ names have been and continue to be associated 
with the devices they developed, 

But the reason for this seeming discourtesy and lack 
of honor arises largely from the conditions under which 
machines are designed. On the one hand, the physician 
works alone, is a member of a profession which has high 
ideals, and the devices developed are intended to benefit 
humanity, not to make money. Many of his instru- 
ments are not patented, and the only reward that the in- 
ventor or designer receives is the fame which comes to 
him through associating his name with the device. 

By contrast the things developed by the machine de- 
signer are worked out to make money. If possible they 
are patented, and in their sale the exploiters reap their 
reward. After the patent has expired the devices become 
common property under the law of the land. Every 
such device then becomes an additional item in the great 
storehouse of mechanical knowledge, from which all de- 
signers draw for the work upon which they are engaged. 

Thus the machine designer can hardly be charged with 
a lack of courtesy or with a lack of a fine sense of honor 
in failing to refer to devices by the names of the ones 
who originally exploited them. They have had their re- 
ward in the patent monopoly and commercial returns. 

There is still another reason for this situation, which 
is, that most of the product of the machine designer is 
brought out and sold by some machine-building firm and 
not by the individual. Usually the individual designer is 
unknown and his name is never associated with his prod- 
uct. In such cases it is obviously impossible to give 
credit where credit seemingly is due, other than to re- 
fer the device to some firm. 

We question if any hardship is done to inventors or 
designers from a failure to associate their names with the 
particular devices that they turn out. And further, we 
do not think that the parallel between the machine de- 
signer and the physician is close enough to be-of im- 
portance. 

4, 
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Driving or Coaxing 


There are more variations of the efficiency ideas than 
we know of, and their success naturally depends on the 
way they are applied. In one good-sized shop we find a 
careful time study made of the prinicpal operations, and 
working limits set in a general way. One of the largest 
machine shops in this country, if not in the world, is 
run on this plan. “There is no piece work, premium or 
bonus. Everything is on the day work basis. 

Another shop with a good number of employees has 
also made a study of time-saving methods and the out- 
put per man is probably on a par with those just men- 
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tioned. It attributes its success to straight piecework 
without any frills. This indicates that equally efficient 
results may be secured by different methods. 

Admitting that either plan can secure equally efficient 
results, we still have the consideration of the ways in 
which this result is obtained. The day-work plan as- 
sures the man a constant wage, which must or should in- 
crease as he becomes skilled and produces more work. 
But it requires a constant supervision, an urging on the 
part of the foremen, superintendents, etc., to keep men 
up to the pace they have set. It might almost be called 
the driving or pressure method. 

Piece or bonus (preferably the latter) in most cases 
secures the same end in a little different manner. In 
some cases, perhaps most cases, of real manufacturing, it 
seems the better method. This bonus gives a man a day 
rate, practically the minimum wage idea which is being 
so widely discussed at present. But it also hangs out an 
allurement in the shape of a bonus for turning out more 
work. In other words, instead of the increase being due 
to pressure, it is more on the order of coaxing. 

A homely simile is that of the farmer who urged his 
team with spur or whip, or even cuss words and then dis- 
covered that a measure of cats just beyond the hard pull, 
had a better effect. 

Some organizations may be better equipped to urge 
from behind, to keep up the steady pressure that insures 
the desired production. Others may find that the coax- 
ing method accomplishes by presenting an inducement 
to accomplish, rather than to blame for lack of it. 

In either case, the secret of success is fair dealing, 
an assurance of stability in rates of work or pay. This 
means that the manager must school himself to watch the 
cost of production, rather than the wages of the man per 
day or week. A high wage*often means low cost of pro- 
duction. 
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The question is repeatedly asked: “Are not our tech- 
nical schools turning out too many engineers?” The 
large number of younger graduates that come forth every 
June gives reason for this question. The fact that en- 
gineering ability is easily and cheaply purchased gives 
support to an affirmative reply. The suggestion has even 
been made that engineers should combine in some sort 
of an organization, which would attempt to regulate the 
price of their services. 

An answer to this general question would be of con- 
siderable value, and an investigation seeking for the reply 
seems as well justified as the one conducted a short time 
ago in the legal and medical professions. But even if 
such an investigation should on the face prove that more 
technical graduates are turned out each year than there 
were available positions, we would question the advisabil- 
ity of taking any means to curtail the number of techni- 
cal students. 

It is a fact that many technical graduates go into lines 
of work other than those directly associated with en- 
gineering, but of such a nature that their training is of 
great value in carrying on their work. The exact know!l- 
edge of things, the acquaintance with the laws governing 
the great forces of nature, the appreciation of truth 
which the engineer has, all of these are by no means un- 
important items in the training for business life. 
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SHOP EQUIPMENT NEWS 





Automatic Pinion Making Machine 


The machine shown is made by the Sloan & Chace 
Mfg. Co., Ltd., Newark, N. J., and was designed to make 
watch and electric meter pinions and similar work com- 
plete and direct from the rod stock. It will make a com- 
plete pinion with a double cut, a roughing and a finishing 
through the teeth. 

The machine will take stock up to 0.3 in. in diameter, 
and make a pinion up to \% in. in length; any number 
of teeth may be cut. Brass pinions of the maximum size 
can be made complete at the rate of one in every 45 sec. 


These machines are intended to be run in groups of four 
to six for one operator. Fig. 1 shows the interior of the 
machine, and the cam mechanism. These cams control 
the various cutters on the turret for turning the rod to 
size and the gear cutter for machining the teeth. 

Fig. 2 shows the indexing side of the machine; this 
mechanism controls the operations of the bar during the 
turning to size and after cutting the teeth. Fig. 3 shows 
the pawl side. The ratchet-wheel and pawl arrange- 
ment controls the cutters; the pawl, being in contact with 
any tooth on the ratchet wheel, determines the accuracy 
of the tooth spacing. 
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Fie. 1. Cam MECHANISM Fia. 2. 


























Fie. 4. Metuop or Drivine 





INDEX SIDE 


Fie. 3. Pawn. Swe 


The indexing, ratchet and pawl movements are gov- 
erned and controlled entirely by the cams shown in Fig. 1, 
the cams bringing about these various operations at the 
correct time. Fig. 4 shows the arrangement of the 
overhead drive to the spindle and cams. 

This is self-contained, being, as shown, on a bracket 
fastened to any convenient place on the wall or beam. 


Test Indicator 


The design and construction of this indicator is ap- 
parent from the halftone. 
It is equipped with a reversible dial which is graduated 
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Test INDICATOR 


on both sides; one side in English readings and the 
other metric. When the indicator is clamped to the 
binding post of a surface gage, the dial can be adjusted to 
any desired angle in order to facilitate reading. 

This indicator is designed to be adapted for all classes 
of work and is a recent product of the C. E. Robinson 
Co., Orange, Mass. 
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A Keyless Drill Chuck 


The engraving, Fig. 1, shows a new keyless ball bear- 
ing drill chuck which has just been placed on the market 
by the Grénkvist Drill Chuck Co., 18 Morris St., Jersey 
City, N. J. The construction of the chuck can readily 
be understood by referring to Fig. 2. 

The knurled operating sleeve A is in one piece with the 











Am.MacniNnist 











Fie. 1. Keytess Dritt Cuuck 
threaded shank B which is slotted to receive the three 
tapered jaws C. The angle of the outsides of the jaws 
C and the inside of the hardened steel sleeve D is the 
same. Between the sleeve D and the body £ are the hard- 
ened steel thrust washer F and the 
ball thrust bearing G. The body £ is 
threaded to receive the shank B. 

The action of the chuck is as fol- 
lows: The three jaws C, fitting the 
radial slots in B, are normally kept 
open by means of a light annular 
spring made of steel wire. The drill 
H is entered between the jaws and 
the sleeve A turned. The screw B 
draws the tapered jaws into the tap- 
ered sleeve D. The turning friction 
between the jaws and the sleeve is 
greater than the turning friction be- 
tween the sleeve P, the ball thrust G 
and the body. Therefore, the sleeve 
and the jaws. turn together and the 
jaws, closed by the taper sleeve D, 
grip the drill shank. 

As any tendency to screw the shank 
B into the body of the chuck has a 
tendency to close the jaws, the resist- 
ance caused by drilling tends to close 
them still tighter on the drill shank 
Ii. To release the drill, the knurled 
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Fig. 2. DrrarLs 
or KEYLEss sleeve is turned in the opposite direc- 
CHUCK tion. Owing to the steepness of the 


angle of the conical sleeve ) the jaws 
C, and the quick pitch of the screw B, a mere touch is 
required to open the chuck. 

These chucks are made in three sizes gripping from 0 
to 14 in.; wy to % in. and \& to & in.,, all of which are 
operable by hand without the aid of keys or wrenches. 

cAd 
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_ Hand Lathe 


The bed and headstock of this machine are cast in one - 


piece, and the bearings are lined with babbitt, bored and 
scraped. The spindle is of crucible steel, No. 2 Morse 
taper, and has a ;%-in. hole. The front spindle box is 
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114 in. in diameter and 314 in. long. The thrust on the 
front box is taken by a phosphor-bronze collar. 

The tailstock has both lever and screw feed, and the 
former may be instantly disconnected when necessary to 
use the handwheel and screw. The rest is clamped to 
the bed by one motion. Two T-rests are furnished with 


each machine. 

















Hanp LATHE 


This machine is made in 4- and 5-ft. beds, with 3-, 4- or 
5-step cones, by the Grant Automatic Machine Co., De- 
troit, Mich. 
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Bench Grinder 


The bench grinder shown can be driven eithér from the 
ceiling or floor. The bearings are on an angle and the 

















BENCH GRINDER 


boxes are grooved to prevent end play. The tool rests 
are detachable. 

The body is a box-shaped casting and has been de- 
signed with an aim to compactness and rigidity. 

This tool is a recent product of Frank MacVicar, 214 
Milton Ave., Syracuse, N. Y. 
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Broaching Machine 


The halftone shows the latest addition to the line of 
broaching machines made by the J. N. Lapointe Co., 
New London, Conn., and is known as their No. 4 ma- 
chine. 

This machine has a driving pulley 
driving screw is 334 in. in diameter, 1 


22x44 in. The 


in. pitch, and has 
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The cutter bar carries a relief tool apron with verti- 
cal and horizontal steel-faced clamping surfaces, and is 
counterweighted and driven by a coarse-pitch steel rack. 
The two dogs on the bar are adjustable vertically and 
control the length of the stroke by successively tripping 
the pawl shown, which is connected to the switch. 
The control of the bar travel is governed by the rod 
shown. 








BroACHING 


a stroke of 65 in. Two geared speeds are provided, and 
the gears run in a bath of oil. The machine is equipped 
with a ball thrust bearing, designed to avoid heating of 
the screw and nut when under heavy work. The driv- 
ing screw is protected by a telescoping tube in the rear of 
the machine. Provision is made, under the front end of 
the machine, for attaching special fixtures. The machine 
is fitted with an oil pump and is equipped with an 
automatic brake in order to stop it with but little over- 
run of the sliding head. To avoid excessive momentum 
the driving pulley is made of aluminum. 


% 
Slip Jaw Box Joint Pliers 


The halftone shows one size of a new line of pliers 
manufactured by the Utica Drop Forge & Tool Co., 
Utica, N. Y. The joint is of the box type affording a 
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Suip-saw Box-Jornt PLIERS 


support at each end of the hinge pin. One jaw is curved 
as shown to afford parallel grip for all sizes of work 
within the capacity of the The handles are 
checkered. 


tool. 
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Rack Driven Slotter 


The halftone shows a redesigned rack-driven slotter 
recently brought out by the Newton Machine Tool 


Works, Inc., Philadelphia, Penn. 














MACHINE 


The circular table is surrounded by an oil pan, cast 
solid, and the exterior of the pan is graduated into 360 
deg. The cross-slide has square locked gibbed bearings 
on the base, and all adjustments are made by means of 
taper shoes. Any of the table movements can be con- 











RACK-DRIVEN SLOTTER 


trolled by hand and the motions are independently con- 
trolled by removable feed gears. 

The maximum length of stroke is 33 in.; diameter of 
circular table 48 in.; length of crossfeed 40 in. The ma- 
chine occupies a floor space of 14x4 ft., and is driven by 
a Westinghouse 10-hp. reversing planer motor. Special 
attention has been paid to the guarding of all danger- 
ously exposed parts. The machine weighs complete about 
46,000 lb., and the distance from the face of the ram t 
the frame is 40 in. 
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A Two Piece Cone Clutch 


To permit of relative motion the minimum number of 
pieces in a mechanical two. Thus the cone 
clutch illustrated herewith has the minimum number of 
The casing or band is a 


device is 


pieces for such a device—two. 
simple casting with the hub bored and faced and the cone 


surface turned. The cone or spider is likewise a simple 

















A Two-piece Cong CLUTCH 


casting with a finished hub and rim, the latter sawed 
into Aside from the minimum number 
of parts the feature of the clutch lies in the web or arms 
This is of a very thin section which is ap- 
This produces a 


four sections. 


of the cone. 
proximately normal to the rim surface. 
slight toggle action when the clutch is engaged by the 
slight springing back of the cone rim, which gives a 
powerful yet easy grip. Similarly when the clutch is 
disengaged the slight spring of the web tends to reduce 
the diameter of the rim surface by its springing inward 
and thus “lets go” readily. 

This clutch has been developed for general machinery 
uses by Sterling Elliott, Newton, Mass. 
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Flexible Hose 


A type of flexible hose, designed to overeome-the com- 
mon difficulties of kinking, flattening, puncturing, etc., 
was recently developed by the H. W. Johns-Manville Co., 
New York, N. Y. 
by metal armor made in the form of ribbon, with crimped 
When wound this forms a continuous, interlock- 
ing flexible spiral. The interlocking construction of the 
spiral restricts the curvature and consequently eliminates 
sharp bends. 


It consists of a rubber hose, protected 


edges. 


It is claimed that this hose cannot be put out of service 
unless both the outer armor plate and the inner tube are 
punctured at the same time. The inner tube is not sub- 
jected to any pulling:strain, as the armor is stretched to 
its maximum length before the former is inserted. 

This type of hose is furnished in any length and in any 
outside diameter up to 12 inches. 


MACHINIST Vol. 38, No. 12 


Reversing Motor Planer Drive 


The illustrations show the reversing-motor planer drive 
built by the Triumph Electric Co., Cincinnati, Ohio. This 
equipment of “Triumph” motor and “Monitor” con- 
troller, has had a successful service test of two years’ du- 
ration. 

It is stated that direct drive increases the output of a 
planer considerably, due to the higher platen speeds pos- 
sible and the use of deeper cuts and coarser feeds, there 
being no slowing down because of belt slip under heavy 
cuts. It is further said that a clean, smooth cutting 
action results from the uniformity of platen speed. There 
is no loss of power owing to belt slippage, and the noise 
due to squeaking belts is eliminated. Greater flexibility 
is secured as the speed of either cut or return may be 
quickly varied in small steps without stopping the planer. 
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*“TriuMPH-MoNITOR” REVERSING-MOTOR 
PLANER DRIVE 


Fie. 1. 


With the system of control shown the platen may be 
temporarily slowed down to a minimum speed for hard or 
high spots on the work, by a slight movement of the 
tumbler. Edging in half-inch strokes is also easily ac- 
complished. The length of stroke is accurate to within 
1g in. on cuts of any length or speed—a desirable fea- 
ture when planing in pockets. 

The changes necessary to convert a planer from belt 
drive to direct drive are simple, involving only the re- 
moval of the overhead apparatus, belts and driving pul- 
leys. The motor may be coupled to the driving shaft or 
connected by spur or bevel gears. The controller is bolted 
to the housing on the motor side, while a small reversing 
switch is attached to the side of the planer bed and con- 
nected by a rod to the tumbler. A master switch re- 
places the tumbler handle. 
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The operator controls the machine by the tumbler 
handle at the side, the machine being started by turning 
the handle in one direction. The direction of the platen 
travel is determined by the position of the tumbler, and 
the dogs, of course, limit the length of stroke. Speed may 
be varied in 10 to 17 steps, according to the size of planer, 
both on cutting and return strokes, by adjusting small 
rheostat arms on the controller panel; the platen may be 
stopped at any point by a slight turn of the tumbler 


handle. 3 
The “Triumph-Monitor” system illustrated dispenses 


Control Panel 
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Motor Connections 


Motor Connections 
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with the dynamic brake, the machine being stopped and 
reversed by disconnecting the motor and immediately 
applying reversed power to the motor through resistance 
for both braking and reversing. The sequence of con- 
troller operations is as follows: Turning the master- 
switch handle throws power on the motor armature with 
resistance in series. The resistance is then short-cir- 
cuited and the motor operates as a compound interpole 
machine, with full field strength. 

Short-circuiting the series field converts the motor into 
a shunt interpole machine still retaining full shunt field 
strength. The shunt-resistance, short-circuiting switch 
is then opened and causes the motor to attain its prede- 
termined speed. When the dog throws the tumbler, all 
switches return to their initial positions and power is im- 
mediately applied in the reversed direction and the se- 
quence repeated. 
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The above steps are taken rapidiy, only one second 
elapsing between the throwing of, the tumbler and the 
last switch operation for reversed rotation. This is shown 
by the oscillograph curve, Fig. 3. At any, point in the 
cycle, a reversed movement of the master switch trips 
all the switches and the planer is stopped promptly. 

A test of a planer of the type indicated gave the follow- 
ing results: Planer, 84 in.; motor, varying-speed, re- 
versing type; material cut, two 0.5 carbon-steel billets ; 
character of cut: Number of togJs, two (roughing) ; depth 
of cut, 34 in.; feed, 4% in.; cutting speed, 25 ft. per min. 

Power readings were taken under the above conditions 
and also with the tools removed. 


Readings Hp 
Total input on cut....... ; 23 
pos no. cut.. 4.7 

nt power for cutting. 39.6 
Metor feadl teases ~ en 1.6 
Net power for cutting...... 38.0 


Rate of removing material: 


Section of cut = } X } X 2 = 0.1875 sq.in. 

Cubic inches per minute = 0.1875 K 12 K 25 = 56.3 cu.in. 
Pounds per minute = 56.3 X 0.29 = 16.3 Ib. 

Pounds per hour = 16.3 X 60 = 978 Ib. 


With a long stroke, cutting speed 25 ft. per min., re- 
turn speed 100 ft. per min., the cutting time is 65 per 
cent. of the total. The metal removed per ten-hour-day 
= 978 & 10 X 0.65 = 6350 lb. Deductions from test: 

(1) The power required to remove a section of 1 sq.in. 

38 
0.1875 
203 hp. = 1.47 cu.in. per hp. (2) For cast steel as 
generally planed, the shearing strength is approximately 
65 per cent. of that of the material cut in the test. 


2 


This notice has been posted up in many conspicuous placts 
for the information of the employees of the Erie R.R.) 

“Every puff of black smoke from an engine represents so 
much money deliberately wasted. Coal is a costly factor in 
railroad operation, and black smoke originates from coal 
through improper combustion. Perfect combustion elimi- 
nates smoke, which when consumed in the firebox, represents 
an economy, instead of an expense. 

“The real value of coal—its very vital value—lies in black 
smoke, and it should be made to count in firing. When black 
smoke is allowed to pass through the stack, it represents will- 
ful waste, just as though the very coal itself were thrown away. 
Every puff of smoke contains so much carbon and gas, which, 
when wasted, represents a direct loss of coal. The willful waste 
of coal, through the emission of black smoke, should be given 
earnest study, as a measure of economy. 

“Experts on fuel economy disagree as to the loss entailed 
through the emission of black smoke from stacks of engines, 
but they do agree that it is enormous. When an engine pops 
it represents a loss of about 15 1b. of coal per min. An ordinary 
observance of common sense will easily prevent it. The result 
will be a saving of coal, annoyance to a community, and the 
elimination of legal proceedings, that emanate from the auth- 
orities in every municipality where the popping is allowed to 
prevail. 


in the above material, at 25 ft. per min. = 


boy 


The specific gravity of pure platinum is 21.48, but that 
of the manufactured metal varies considerably, according to 
the manner in which it has been obtained, and it is also af- 
fected by impurities. Pure platinum is quite soft, flexible, 
and extremely malleable and ductile. Like wrought iron, 
it can be welded at a white heat. Its coéfficient of expan- 
sion is the same as that of certain kinds of glass. Its melt- 
ing point is about 1700 deg. C. (or about 3100 deg. F.), and at 
a still higher temperature it volatilizes. Moissan has shown 
that it can be distilled in an electric furnace. At a red heat 
it is remarkably pervious to hydrogen gas, which is due to 
the fact that it combines with or absorbs this gas at high 
temperatures. It forms fusible alloys with many of the 
metals. One of its most valuable properties is that it does 
not tarnish or combine with oxygen, even at high tempera- 


tures. In the molten state it absorbs some oxygen, which, 
however, escapes when the metal solidifies.—‘Mechanical 
World.” 
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ITS PURIFICATION AND USE IN THE INDUS- 
TRIES. By William W. Christie. Two hundred and 
twelve 5%x7%-in. pages; 79 illustrations; numerous 
tables; indexed Price, $2 net. D. Van Nostrand Co., 
New York, N. Y. 

This book is the outgrowth of a series of articles pub- 
lished in “Industrial Engineering and Engineering Diges-,” 
during 1910 and 1911. It is largely a description of the dit- 
ferent kinds of apparatus_used and methods employed for 
the purification of water.” These descriptions are not de- 
tailed but are sufficient to bring out the principal features 
of each. 

Although the apparatus described is manufactured for 
the market, and there has been a liberal use of illustrations. 
evidently supplied by the builders, the names of manufactur- 
ers have been omitted. The propriety of this course is vpen 
to question. If manufactured machinery or apparatus is 
described, it seems nothing but simple justice to give the 
name of its maker. 

The book is divided into ten chapters with these headings: 
Systems; 


WATER, 


Sources of Water; Water Softening, Cold Process 
Water Softening, Hot Process Systems; Resuits Accom- 
plished by Softening Systems; Pressure Filters, Aération; 


Drinking Water; Measurement of Water; Oil Filters; Miscel- 

cellaneous Tables. 

ENGINEERING OF SHOPS AND FACTORIES. By Henry G. 
Tyrrell. Three hundred and eighty-eight 6x9-in. pages; 


175 illustrations; 42 tables; a short bibliography; in- 
dexed. Price $4 net. McGraw-Hill Book Co., New York, 


In this book the author has gathered together a great 
amount of valuable information dealing with the design and 
construction of factory buildings. It begins with a con- 
sideration of the relations of the construction engineer to 
the owner of a manufacturing plant; discusses the factors 
influencing the selection of a site, and then passes to a con- 
sideration of types of buildings, their details, related engi- 
neering features, as drainage, water supply. transportation 
facilities, and the like, and closes with a discussion of con- 
struction features, including estimates, tenders, contracts 
and superintendence, 

After reading all this the reviewer has the feeling that 
considerable material has been included which is hardly 
relevant to the subject as stated by the title. A single ex- 
ample is embraced in several views and some description 
of market buildings. which can hardly be considered either 
shops or factories. 

In regard to machine shops, 
eral definite opinions which may be open to question. 
garding the matter of single-story or multi-story 
ings we read: 

“For the manufacture of small goods where labor rather 
than material is the largest element, buildings erected on a 
plan of several stories are usually preferable, with the ad- 
vantage that a change is more easily made in the arrange- 
ment of machinery or departments; but shops for the manu- 
facture of larger goods, such as heavy machinery, must 
usually be of some special form.” 

This declares in favor of the multistory building for light 
machinery, and a special form of building for heavy machin- 
ery. The trend of machine-shop design for both light and 
heavy work, where the cost of land is not a serious factor, 
is toward single-story buildings. 


the author expresses sev- 
Re- 
build- 


In the chapter devoted to “Notes on Special Buildings,” 
we read, under the heading “Machine Shops”: e 

These buildings must have space for planers, lathes 
and other tools, as well as storage room for completed 
and partially completed work, and space for assembling 


machinery, for toilets, lavatory and shop office. Some form 
of wooden floor is the best, as these are comfortable to stand 
on, can be kept clean, and when sharp-edged tools drop. they 
are not injured. 

The absence of dust in machine shops is important, and 
especially the kind that frequently arises from a concrete 
floor, for it settles in the machinery bearings and is likely 
to injure them. Other requisites common to all modern 
shops, such as light and ventilation, are likewise appropriate 
here.” 

This is inadequate as describing the special needs of 
machine-shop buildings, and makes a stand in favor of 
wooden floors, wheneas a matter of fact many concrete floors 
are in successful use, and seem to be increasing as new 
buildings are erected. 

On page 123 is a section devoted to shafting attachments 
in concrete buildings, in which reference is made to a pat- 
ented metallic slot, but without credit to the inventor, to the 
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places where it is used, and lacking a statement to warn the 
reader that the device is protected by an issued patent. 
Some of the illustrations are not happily selected. The il- 
lustration, Fig. 59, on page 106, purports to show the 
plant of the United Shoe Machinery Co., of Beverly, Mass. 
The photograph there reproduced was taken from the rear 
of the plant during the period of construction, as evidenced 
by one of the cableway towers, which can be seen at the 
right. It represents the plant as it was in 1904, while 
today, nine years tlaer, it has several buildings which this 
figure does not show, and the main buildings themselves 
are now nearly double in length. There seems little ex- 
cuse for publishing such an old photograph of such oa re- 
markable piece of engineering work. 


3 
Erratum 


In the review of the book on Forging, Stamping and Gen- 
eral Smithing, by Benjamin Saunders, published at page 378, 
the price of the volume was incorrectly stated as $2. The 
price should have been given as $7.50. 


Cincinnati Metal Tredes 


At the annual meeting of the Cincinnati branch of the 
National Metal Trades Association, held on Mar. 6, the follow- 
ing officers were elected for the ensuing year: P. Q Geier, 
president; Murray Shipley, vice-president; August Tuechter, 
treasurer; Benjamin Sebastian, secretary; William S. Diick- 
son, assistant secretary. 


% 


Railroad Meeting of A. S. M. E. 


The Railway Committee of the American Society of Me- 
chanical Engineers has arranged for the discussion of the 
subject of steel passenger car design in its various phases at 
a meeting to be held in the Engineering Societies Building, 
29 West Thirty-ninth St., New York City, on the evening of 
Apr. 8. 

The first session, under the direction of this committee, 
was held at the annual meeting of the Society in December 
and considered the “Factors Involved in the Selection of Lo- 
comotives and Train Lighting.” It proved so successful that 
it was decided to hold a second session, as announced above. 

The foliowing phases of the subject are scheduled for 
discussion: Superstructure of Steel Cars; Roof Structure for 
Steel Cars; Interior Steel Finish for Steel Passenger Cars; 
Corrosion and Protection of Steel Passenger Cars; Air Brakes 
for Heavy Steel Passenger Cars and Special Pressed Steel 
Shapes for Steel Cars. . 

This is the first time that there has ever been a general 
meeting of engineers for the discussion of this problem and 
it is the intention to bring out the very latest developments 
in the various features of steel passenger car design. The 
chairman of the Railway Committee is E. B. Katte, chief en- 
gineer, Electric Traction, N. Y. C. & H. R. R.R., Grand Central 
Station, New York. 





PERSONALS 











W. C. Lang has been appointed western representative of 
the Fitchburg Machine Co., Fitchburg, Mass., and will make 
his headquarters in Chicago, Il. 

H, S. Demarest, manager of the wrench department of 
Greene, Tweed & Co., New York City, sails on Apr. 2 for an 
extended European business trip. 

John Swinscoe, formerly chief engineer of the Driggs-Sea- 
bury Ordnance Corp., Sharon, Penn., has become associated 
with the Weston-Mott Co., Flint, Mich. 

E. S. Carman has been appointed chief engineer, in charge 
of design and construction in the molding machine depart- 
ment of the Osborn Mfg. Co., Cleveland, Ohio. 

F. J. Mawby, formerly with the Fairbanks ‘Co., Buffalo, 
N. Y., has joined the selling force of Manning, Maxwell & 
Moore, and will make his headquarters in New York. 


Edgar T. Ward, head of the firm of Edgar T. Ward & Sons, 
Boston, Mass., and for 30 years engaged in the steel business 
in that city, has retired from active business. The business 
is to be continued under the same firm name, and will be a 
co-partnership between John and Edgar Ward. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


Butterfield & Co., Derby Line, Vt., manufacturers of dies 
and die plates, are preparing plans for an additional factory. 

The Jones & Lamson Machine Co. is building an addition 
to its shops at Springfield, Vt. The new building will be 
125x400 ft. 

An auto repair shop is to be built on Charles River Park- 
way, Cambridge, Mass., for J. W. Maguire, 745 Boylston St., 
Boston. The building will be of brick,°three stories, 80x270 
ft. Peabody & Stearns, 53 State St., are archs. 

The American Tube Works, 10 Oliver St., Boston, Mass., 
have awarded a contract for the erection of an addition to 
their foundry. This building will be of brick and steel, three 
stories, 67x176 ft. Charles R. Makepeace & Co., Providence, 
R. L, are engrs. 

& Co., 


The garage of Myers, 159 Vassar St., 


Abrahams 


Cambridge, Mass., was destroyed by fire, Mar. 3. Loss, $150,- 
000. About 40 machines were destroyed. 
The Old Colony Foundry Co., East Bridgewater, Mass., 


manufacturer of iron and brass castings, contemplates the 


erection of an addition to its plant. 

A public garage will be built on Main St., Fitchburg, Mass., 
by George A. Whitney. It will be of cement and steel, one 
story, 60x125 ft. Estimated cost, $20,000. oe 

The Goodall & Pratt Co., Grenfield, Mass., has awarded a 
contract for the erection of a new machine shop. The build- 
ing will be of brick and reinforced concrete, three stories, 
84x119 ft. The J. R. Worcester Co., 79 Milk St., Boston, Mass., 
is in charge of the engineering work. 

The Boston & Maine R.R. Co. contemplates the construc- 
en new shops at North Billerica, Mass. Estimated cost, 

80,000. 

Fire, Mar. 7, damaged the metal shop of the Poland Laun- 

$80 Machinery Co., 41 Kendall St., Roxbury, Mass. Loss, 
7000. 


The Auto Parts & Repair Co., Springfield, Mass., has leased 
a part of the plant of the Atlas Co., at Springfield, for an au- 
tomobile repair shop and expects to manufacture commercial 
cars. P. A. Williams is mgr. 

The Stoddard Motor Car Co. will erect a two-story addi- 
tion, 60x50 ft., to its garage at Springfield, Mass. 

The Hendee Mfg. Co., manufacturer of motorcycles, has 
announced that plans for the intended extensions have been 
completed. The first building to be erected will be a drop- 
forge plant in the form of an E, one story high, of brick and 
steel. The area of the four units will be 293x234 ft. There 
will be 20 drop hammers installed to start, which number will 
later be increased to 40. Plans for a machine shop, 300x175 
ft., have also been moceptes and construction will start as 
soon as the drop-forge plant is completed. A separate heat- 
ing plant and a blacksmithing shop will also be erected. 

The Sherman Envelope Co., Worcester, Mass., has leased 
the basement of the new building adjoining the Robinson 
Bunilding, and will equip the same as a machine shop. 

S. N. Stevens, of Terrill & Stevens, auto dealers, Com- 
mercial St., Worcester, Mass., has purchased a site on South 
Irving St., and will build a commercial garage. 

The Empire Mobile Car Sign Co., Elmira, N. Y., has leased 
a factory in Hartford, Conn., and will remove to that city. 


MIDDLE ATLANTIC STATES 


The Troy Nickel Works, Albany, N. Y., will soon be in the 
market for equipment and machinery for its new factory. 


The E. B. Holmes Machinery Co. contemplates the con- 
struction of a machine shop at Buffalo, N. Y. 


The Acme Road Machinery Co. is building an addition to 
its plant, to be 50x150 ft., at Frankfort, N. Y. 


The Motor Truck Mfg. Corp. has been incorporated with 
a capital stock of $150,000 to manufacture and deal in mo- 
tors, engines, etc., and will establish a plant at Mount Ver- 


non, N. Y. H. Hitchenbach, L. Bertsch, Mt. Vernon, and A. J. 
Albert, Hoboken, N. J., are the directors. 
Fire, Feb. 25, damaged machinery at the McGarigle Ma- 


chine Shop, Niagara Falls, N. Y. Loss, $15,000. 


G. O. Reynolds, Inc., successor to Rundlett & Reynolds, 
New Rochelle, N. Y., is adding a third floor to his garage. 


The Central Motor Supply Co., recently incorporated with 
a capital of $30,000, plans the construction of a factory at 
Rochester, N. ¥. R. F. Close and W. Wood are directors. 


Ege & Titus, Hopewell, N. J., operating a blacksmith and 
wheelwright shop, have leased a structure adjoining their 
plant on Broad St., to be used for wagon building and repairs. 


The M. W. Kellogg Co., West Side Ave., Jersey City, N. J., 
manufacturer of high-pressure piping materials and fittings, 
will build a one-story steel addition to its plant. A new gas 
holder will also be erected. A permit for the work has been 
issued. 

J. Bridges, New Brunswick, N. J., manager of the Mansion 
House Hotel, has acquired a site at South Cranbury, and will 
build a commercial garage. 


Fire, Feb. 26, destroyed the plant of the Cooper Heater 
Co., Carlisle, Penn. Loss, $25,000. 

The Bronze Metal Co., Meadville, Penn., is having plans 
prepared for a new mill, of brick and fireproof construction, 
with 11,000 sq.ft. of floor space. . A. Phillips, Warren Trust 
Co. Bidg., is arch. 

Fire, Mar. 8, destroyed the plant of the Pittsburgh Gas 
Stove & Heating Co., Mount Pleasant, Penn. Loss, $50,000. 

Fire, Feb. 23, destroyed the plant of A. S. Ashman’s Sons 
& Co., manufacturers of forgings, at Tulip and Tioga Sts., Phil- 
adelphia, Penn. Loss, $20,000. 

The plant of the Warren City Boiler & Tank Co., Warren, 
Penn., was destroyed by fire, Feb. 24, with a loss of between 
$150,000 and $200,000. The company will rebuild. 

The Western Maryland R.R. Co. contemplates the construc- 
tion of a roundhouse at the Ridgeley Yards, Cumberland, Md. 
Estimated cost, $150,000. H, R. Pratt is Ch. Engr. 


SOUTHERN STATES 


Irving Kaufman, M. Bloch and C. H. Raab & Co., Richmond, 
Va., have awarded a contract for the erection of a garage, 
60x100 ft. A four-ton elevator will be installed. The esti- 
mated cost is $19,000. 


The Carolina Motor Co., Statesville, N. C., will erect a 
garage. W. W. Fox, Statesville, also plans to build a garage 
on Center St. 


Fire, Feb. 21, destroyed the machine shop of L. J. Bentley, 
La France Ave., Atlanta, Ga. Loss $4000. 


A contract has been awarded for the erection of the 
new plant of the National Cast Iron Pipe Co., at Boyles, Ala. 
The buildings include a foundry 480x66 ft., machine and pat- 
tern shop 210x66 ft., two cleaning sheds, 30x252 and 30x126 ft., 
roapocsively. Equipment will be required. A. H. Ford is pres 
E. E. Linthicum is gen. mer. 


Press reports state that the Louden Machine Co., Fairfield, 
Iowa, manufacturer of dairy equipment, will establish a 
plant at Nashville, Tenn. 


The Sutherland Automobile Appliance Co., manufacturer of 
air appliances, is ontarging its shop at Second and Brodaway, 
Louisville, Ky. Luke Sutherland is in charge of machinery 
purchases. 


MIDDLE WEST 


The Alliance Motor Car Co., Alliance, Ohio, will erect a 
52x160-ft., two-story brick factory, to cost between $16,000 
and $20,000. Work will begin Apr. 1, and it is expected that 


the building will be completed within 60 days. 


The Lake Shore & Michigan Southern Ry. has secured a 
site of 400 acres at Ashtabula, Ohio, on which to erect car 
repair shops. A car-building shop is also contemplated. 


The Canton Foundry & Machine Co., Canton, Ohio, is 
planning the erection of an addition to include a foundry 
and machine shop. 


The blacksmith shop, boiler house, woodworking and ma- 
chine shops of the Cleveland, Cincinnati, Chicago & st. 
poume Ey. at Cincinnati, Ohio, recently damaged by fire, will 

e rebuilt. 


Andrews Bros., Cleveland, Ohio, will erect a garage, to 
cost $12,000. It will be one-story, 70x113 ft 


A factory for the manufacture of automobile lamp re- 
flectors will be established at Cuyahoga Falls, Ohio. Wy. A. 
Wyatt is interested. 


H. W. Lindsay, representing the Seamless Tube @ Iron 
Co., has purchased the King farm of 25 acres, east of Bowells- 
ville, Ohio, and adjoining the power plant of the Mahoning & 
Shenango Ry. & Light Co. It is planned to erect a laboratory 
which will later be followed by shop buildings, for the man- 
ufacture of seamless tubing. ‘ 

The Mount Vernon Bridge Co., Mount Vernon. 
erect a factory. George Israel is secy. 

Ry! aes =yeaned, Steel Co. Niles, Ohio, has decided to 
rebu s plant at Niles. he plant was destroyed by iire, 
Noted Mar. 13. . a 

The Vulcan Mfg. Co., 


idle plant and will remodel it. 
ture automobiles. 


The Mather Spring Co., Toledo, Ohio, i l i I 
the capusity at fe alex < 8 planning to double 


The Acklin Stamping Co., 
erection of an addition. 


lath plant 


Ohio, will 


Painesville, Ohio, has purchased an 
The company will manufac- 


Toledo, Ohio, is planning the 


erected on Clay S&t.. 


will be ) 
Thomas, of Youngs- 


A sheet-metal 
Youngstown, Ohio, by Ira A. and C. 


town. Plans have been prepared for the buildings. 

Fire, Mar. 6, damaged engine room and f r of t 
Standard Steel Car. Co.. Hammond, Ind. ae se) te 
The National Motor Vehivle Co., Indis j 
ereat nn a. t ‘ < anapolis, tnd., will 

The Pioneer Brass Works, Indianapolis, Ind., is having 


lans prepared for the erection of a machine sho to 
5000. H. D. Kranen, 418 Penn St., Indianapolis, is Goer. ot 
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The branch of the International Harvester Co., at South 
Bend, Ind., will erect a new plant at Lafayette and Stull Sts. 
The building will be 115x260 ft., four stories, of brick and 
stone. The main offices of the company is at Chicago, 111. 

The Bay City Iron Co., Bay City, Mich., will erect a ma- 
chine shop, 50x200 ft. Plans are being prepared. 

The Gemmer Mfg. Co., Detroit, Mich., has received bids 
for the erection of a forge building, one story, 45x60 ft. 

The Hudson Motor Car Co., Detroit, Mich., will begin 
work ai once on the construction of a second addition to its 
plant, doubling its present facilities. 

W. B. Jarvis, 204 Monroe Ave., Grand Rapids, Mich., will 
erect a garage and residence. Estimated cost, $18,000. 

The Wilcox-McKim Co., Saginaw, Mich., recently organized, 
has completed plans for the erection of a factory for the 
manufacture of automobile accessories. 

Frank Emmendorfer, Saginaw, Mich., is erecting an addi- 
tion to his garage on North Harrison 5t. 

The machine shop of the Butler St. Syentrs & Iron Co., 
culees Ill., was damaged by fire, Mar. 5, to the extent of 
19,000. 


Fire, Feb. 26, destroyed the building at 215 West Congress 
St., Chicago, Ill. The firms occupying the building are Gal- 
legher & Steck, machinists; F. C. Damm, linotype machines; 
the Printers’ Mfg. Co. and the A. F. Wanner achinery Co. 
Loss, $100,000. 


Fire, Mar. 8, damaged the plant of the Tennant Motor Co., 
2447 South Michigan Ave., Chicago, Ill. Loss, $7000. 


The Duplex Motor Car Co., Chicago, IIL, has awarded the 
contract for the erection of its proposed addition. The struc- 
ture will be one story, 50x120 ft., of concrete. 


The Warren Motor Boat Mtg. Co., Chicago, Ill, will erect 
a one-story factory, 50x150 ft., for the manufacture of motor 
oats. 


A brick garage is being erected on North Market St., 
Marion, IlL, for W. M. Sullivan, agent for the Fort car. 


The Moline Slide Co., Moline, IlL, will erect an addition. 
yee new building will house a core room and a mill and brass 
oundry. 


G. C. Baird, Champaign, IIL, is considering the erection 
of a factory at Peoria, lll, for the manufacture of corn-husk- 
ing machines. 


Hish & Rumple, Shelbyville, I1., will erect a one-story 


garage, 50x100 ft. Excavation for the structure has com- 
menced, 
The Stewart-Warner Speedometer Corpwration, Chicago, 


Til, is planning to erect additions to its works at Beloit, Wis., 
in the spring. 


The Palmer Cement Brick Machine Co., 512 Plymouth Pldg., 
Minneapolis, Minn., will erect a pint at Carnegie, Wis. The 
building will be one story, 42x62 ft. 


The Standard Aluminum Co., Two Rivers, Wis., contem- 
plates the establishment of a large rolling mill in connection 
with its present foundries and stamping works. 


WEST OF THE MISSISSIPPI 


The Cadillac Sales Co., Fort Dodge, Iowa, has started the 
construction of a two-story fireproof garage on First Ave. 
aren. between 10th and lith Sts. The estimated cost is 

0,000. 


WESTERN STATES 


Bowen Bros., Aberdeen, Wash., will erect a commercial gar- 
age and machine shop at Aberdeen. The estimated cost is 
$10,000. Troutman & Haynes, Aberdeen, are the archs. 


R. J. Hilts is having plans prepared for the construction 
of a garage at Broadway and Second Sts., Aberdeen, Wash., 
to cost about $12,000. 


A. J. Schram, former manager of the California Motor Car 
Co., Oakland, Calif., is interested in a project to erect a plant 
for the manufacture of light and heavy auto trucks at Belling- 
ham, Wash. Approximately $500,000 will be expended. 


Bids are being received by V. W. Voohries, Eitel Bldg., Sea- 
ttle, Wash., for the construction of a two-story building on 
12th Ave., Seattle, for L. N. Roe, to be used as a commercia 
garage and machine shop. It will be 118x121 ft. and will cost 
approximately $30,000. 


The Los Angeles Motor Truck Co., Los Angeles Investment 
Bidg., Los Angeles, Calif., will erect five reinforced concrete 
factory buildings at Dominguez, Calif. The site covers an area 
of about 68,000 sq.ft. George W. Harding, Citizens’ Bank Bldg., 


A two-story fireproof garage on which the Bekins-Speers 
Motor Co., have taken a 10-year lease is to be erected at Pico 
and Figueroa Sts., Los Angeles, Calif. 


The Martin Shock Absorber Co., Los Angeles, Calif., has 
_—s out a permit to erect a new factory on Ascot Ave., Los 
ngeles. 


The commercial Farage of the Crowe Auto Co., Los Angeles, 
Calif., was damaged by fire to the extent of $7000 on Feb. 24. 


Fire, Feb. 22, destroyed the machine shop at 1228 Flower St. 
Los Angeles, Cilif. Loss, $5000. : 


The Rebuilt Typewriter Co. of America, Chicago, IIl., has 
purchased a site at Richmond, Calif., and is having plans pre- 
— for the construction of a fourt-sory factory, 75x150 ft. 

he estimated cost is $100,000. 


J. D. Lauppe, Sacramento, Calif., will erect a commercial gar- 
age and machine shop on 23rd St., Sacramento. 


Plans are being prepared for the construction of a two-story 
and basement reinforced concrete garage on Bush St., San 
Francisco, Calif., for the Hug Estate. The estimated cost is 
$35,000. G. Albert Lansburg, 709 Mission St., is the arch. 


G. G. Bundy, proprietor of the Sudebaker agency, Santa 
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Monica, Calif., plans hte erection of a one-story brick com- 
mercial garage and machine shop at the corner of Third and 
Utah St., Santa Monica. The building will be 75x116 ft. and 
will cost about E 


John W. Williamson, Watsonville, Calif., plans to erect a com- 
mercial garage and machine shop at Watsonville. 


CANADA 


Fire, Mar. 11, damaged the machinery plant on Dalhousie 
St., of Miller Bros. & Toms, Montreal, Que. Loss, $75,000. 

The Steel Co. of Canada, Hamilton, Ont., plans extensive 
additions to its rolling mills at Belleville, Ont. 


The Heintz Art Metal Co., Buffalo, N. Y., plans to establish 
a Canadian branch at Bridgeburg, Ont. 

The Ives Modern Bedstead Co., Cornwall, Ont., contem- 
plates the erection of a new factory adjacent to its present 
plant, for manufacturing bed springs and mattresses. 


A new company has beenorganized and will erect a plant 
for the manufacture of sewer pipes, fireproof material, etc., 
Ry a Ont., adjoining the plant of the Russell Shale 

ric 0. 


Fire, Mar. 9, damaged the brass foundry at the McKinnon 
Dash & Metal Works, St. Catherines, Ont. “Loss, $10,000. 

The National Cash Register Co., Dayton, O., will build a 
lange plant at Toronto, Ont., ona site of eightacres. The plant 
will consist of a two-story machine-shop, 60x300 ft.; a general 
manufacturing beieing 60x310 ft., three stories in height, and 
a 60x120 ft. foundry. he erection of a woodworking plant is 
also contemplated. John H. Patterson, Dayton, is pres. 


The Canadian Safety Containers, Ltd., Chilliwack, B. 
pene to erect a plant at Chilliwack for the manufacture of the 

ercules safety containers. timated cost, $15,000. Cc. 
Suckow is secy. and treas. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Mar. 8, damaged the planing mill of Frank A. Melan- 
son, 84 Charles St., Boston, Mass. ss, $3000. 


Cc. D. Cooley, arch., Bellaire Ave., Brookline, Mass., has 

gee for a four-story brick addition to the bakery of Braun 

ros. & Co., Island and Magnolia Sts. The addition will be 
40x62 ft., and will cost $45,000. Bids are now being taken. 


A contract has been awarded for the new addition to the 
plant of the Taylor Bramley Knitting Co. It will be 30x75 
ft., four stories, of brick. oted Feb. 27. 


The box-mnufacturing plant of Woodman Bros. & Ross, at 
Danvers, Mass., has been purchased by A. J. Davis, of Salem, 
who plans to make improvements and reopen the plant for 
box making. 


The E. H. Clapp Rubber Co., Hanover, Mass., will erect a 
new building of brick, 100x40 ft., to take the place of a tem- 
porary building now in use. 


The American Felt Co. has purchased a factory at Hyde 
Park, Mass., and will install some new machinery, the rest 
to be removed from their mill at Greenville, Conn. 


A. L. Brooks & Co. have awarded a contract for altera- 
tions to their two-story box factory, at Lowell, Mass. Esti- 
mated cost, $4000. 


Fire in the moulding mill of Y. A. Melanson, Malden, Mass., 
Mar. 8, caused $2500 damage. 


G. Y. Keitte, Middleboro, Mass., will build a two-story ad- 
dition to his shoe factory. The building will be 45x50 ft. 


Plans are ready for figures for the new factory to be 
erected at 198 Franklin St., Springfield, Mass., for the Bay 
State Candy Co. It will be of brick, 41x90 ft,. two stories 
and basement. B. Wazney is arch. 


A contract has been awarded for the erection of a build- 
ing for the McIntosh Co., Chestnut and Worthington Sts., 
Springfield, Mass. The plans call for stores on the first floor 
and the five remaining floors will be devoted to light manu- 
facturing. The building will be 101x52 ft., six stories, of 
brick mill construction. 


The Mutual Drug Co., recently incorporated in Massachu- 
setts, with $300,000 capital, is planning the erection of a drug 
factory in Worcester, Mass. S. P. Nickells is pres. 


The Standard Woven Fabric Co., Worcester, Mass., is plan- 
ning to move to Framingham, Mass., where a new fac*ory is 
in process of construction. 


The Gold Mark Knitting Co., Woonsocket, R. I., has been 
incorporated with $50,000 capital, and will take over the pliant 
of the 7h Knitting Co. homas E. Sharkey is manager of 
the Gold ark Co. 


The novelty factory of Charles A. Allen, 
Conn. ,was recently destroyed by fire. 


MIDDLE ATLANTIC STATES 


A refrigerating, ice storage and aitribating, plant will 
be built by the Binghamton at Ice Co., inghamton, 
N. Y., recently incorporated, with T. W. Jenkins, W. & 
and M. K. Morris as director. Capital stock, $50,000. 


The Buffalo Package Co., Buffalo, N. Y., capitalized at 
75,000, has been inoasperates by G. and C. V. Morris and A. 
ushner. A plant will be built and equipped for the manu- 

facture of barrels, pails, etc. 


The plant of the Lynndon Worsted Mills in East James- 
town, N. Y., has been purchased by Simpson & Hue, of War- 
ren, Penn., who will enlarge the same and increase the 
equipment for the manufacture of worsted yarns. 


The Morrow Mfg. Co. is building a new plant, 300x300 ft., 
one story, at Elmira, N. Y. 


of Pequabuck, 


Morris 


The Odsonia Mills Co. is having plans prepared for en- 
largements and > Abe to be made to the textile plant 
at Jamestown, N. Y. 
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The Kreischer Brick Mfg. Co., Kreischerville (S. I.), N. Y., 
has been acquired by new interests, which will retain the 
‘ present company name. The new owners will make ex- 
tensive improvements in the plant, including the installa- 
tion of new brick-manufacturing machinery. Walter C. 
Schultz, Hoboken, N. J., is pres.; John M. Campbell, Kreisch- 
erville, treas., and Charles H. Puls, Wyoming, N. J., secy. 

The Middleport Cold Storage Co., in which C. H. Breed, 
of Medina, N. Y., is interested, will erect a chemical cold-stor- 
age plant at Middleport, N . The building will be 186x84 
ft.. two stories and basement, stone foundation, brick con- 
struction, capacity about 60,000 bbl., estimated to cost $30,000. 
G. R. Sheldon, First National Bank of Middleport, is also 
interested in the proposition. 

A contract has been awarded for the construction of a 
cooling plant and general repairs to the refrigerator of Swift 
& Co., at Middletown, N. Y. 

The Empire State Pickling Co. 
to its plant at Phelps, N. Y. 

The plant of the Phoenix Pottery Co., Bordentown, N. J., 
manufacturer of sanitary earthenware, recently acquired by 
new interests, will be altered and improved by the new 
owners, preparatory to operation. Henry Price has been 
engaged as manager of the plant. 

The Union Terminal Cold Storage Co., Twelfth St., Jersey 
City, N. J., has increased its capital from $300,000 to $450,000, 
to provide for extensions in business. 

The S. M. B. Rubber Co., Keyport, N. J., has acquired a 
plant on Manchester Ave., East eyport, formerly used as a 
cutlery manufacturing works. The new owners will make 
improvements and alterations and equip for the manufacture 
of rubberized silks, wools, etc., for wearin apparel and 
hospital work. Arthur C. Squires is pres. and mer. 

Herman Bornemannfi, 78 Shipman St., Newark, N. J., 
has taken out a permit to make alterations and extensions 
in his embroidery factory, to cost about $3700. 

Berkowitz, Goldsmith & Spegeal, New York Ave., Newark, 
N. J., have taken out a permit to build an addition to their 
leather manufacturing plant. © 


The I. Lewis Cigar Co. is receivin 


is building an addition 


bids for alterations to 


its three-story factory on Bank St., Newark, N. J. Estimated 
cost, $5000. 
Henry Pfeifer, Napoleon St., Newark, N. J., meat dealer 


and packer, will build a new one-story brick addition to his 
plant, 45x60 ft., to be used for the manufacture of bologna 
and kindred products. 


The tannery plant of the Apex Leather Co., 
Newark, N. J., was recently destroyed by fire. 


The Campbell & Morrell Building, Park PL, Passaic, N. J., 
was recently destroyed by fire, causing a loss of about $65,000 
to the following tenants: Dundee Handkerchief Co., manufac- 
turer of linen handkerchiefs; the Adams-Brinkerhoff Co., 
manufacturer of handkerchiefs, and the Taradash Cloak Co., 
manufacturer of cloaks and like specialties. 


Walter E. Bedell, pres. of Bedell, Inc., manufacturer of 
women’s suits, coats, etc., has leased a building on main St., 
near Van Houten St., Paterson, N. J., now in course of erec- 
tion, and will establish a plant for the manufacture of such 
specialties. 


The Asbury Park Mill Co. is building a branch feed-milling 
plant on New Brunswick Ave., Spotswood, N. J. 


The factory of the Honesdale Footwear Co., Honesdale, 
Penn., was destroyed by fire, Feb. 23. Loss, $65,000, partly 
covered by insurance. 


S. Sklaroff & Sons will build a five-story plant at 710-712- 
714 South Second St., Philadelphia, Penn., to consist of a fully 
equipped cold-storage, fish-curing and smoking establishment. 
Cost, $150,000. 


Ballinger & Perrot, archs., have completed plans for the 
construction of a process building for Harrison Bros. & Co., 
Inc., manufacturers of paint. The building will be located 
at e + a Gray’s Ferry Road, Philadelphia, Penn. It will 
e x , 


Fire, Mar. 9, destroyed the factory of the Shreve Chair 
Co., Union City, Penn. ss, $325,000. 
Fire, Mar. 9, damaged the plants of the Variety Turning 


Co., and the Hanson Furniture Co., Union City, P . Loss, 
$76,000 nion y enn Loss 


Oliver St., 


SOUTHERN STATES 


in Wye. Mer. u: Govkrezed. mil of ba: qiere-Rebineon Hughes 
10. c., lumber manufacturers, at 15 and § i . 
Richmond, Va. Loss $20,000. FS SNE eee. 


The Charlotte Shoe Mfg. Co., Charlotte, N. C.. has leased 
building at 103 West Trade St.. which will be equippes tor 
= maputaese and repair of shoes. Arthur Bomboy is in- 
erested. 


The Smith-Phillips Lumber Co. has purchased five- 
site at North Winston, N. C., and will erect a factory ‘> sue 
facture building material and supplies. 


The Gem City Steam Laundry, Salisbury, N. C.. will install 

machinery, costing approximately $8000, & the building re- 

“a erected. Address E. M. Miller, Box 415, Salisbury. 

omas Goodall, Nashville, Tenn., has purchased 3500 

of timberland in Bibb County, Ala., and will establish a sawmill, 
The Louisiana Sawmill Co. was recently organized at Alex- 

andria, La., with $600,000 capital and will erect emi near =. 

andria. J. E. Crawford, Oklahoma City, Okla., is vice-pres 


A contract has been awarded for the addition to th 
the American Snuff Co. at Memphis, Tenn. There will ry ae 
buildings, one of five stories, two of two stories each, and the 
fourth will be one story. The total cost is estimated at $175,000. 
The Memphis Cotton Mfg. Co., Memphis, Tenn.. h y 
contracts for the erection of buildings for ie tanetontene at 
n goods from linters. e machi 
installed will cost $100,000. a 


Fire, recently destroyed the furniture factory of P. Jacobson 


& Co., gan and Kentucky Sts., Louisville, ? 
The company plans to rebuild. e, Ky. Lous $00,080. 
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W. T. Wendell, Louisville, Ky., will equip a plant for the 
manufacture of tight barrel staves at Hazard, Ky. 

Fire, Mar. 2, destroyed the plant of the Paris Distilling Co., 
Paris, Ky. Less $100,000. 

John Stice and associates will establish a sawmill of mod- 
erate size near Smith's Grove, Ky. 


MIDDLE WEST 


The Swinehart Tire & Rubber Co., Akron, Ohio, has awarded 
contracts for the construction of a new building at its plant. 
New machinery will be installed. 

The Dover Brick Co., Canal Dover, Ohio, operating a plant 
about one mile south of Strasburg, plans the erection of a 


new factory on the Myers farm, Canal Dover. 
The Brown Carriage Co., 1630 Gest St., Cincinu ti, Ohio, 
was damaged by fire. Loss, $25,000. 


The Tropical Oil Co., Cleveland, Ohio, is preparing to 
award contracts for the erection of a three story and base- 
ment factory. Bids have beein received. R. B. Robinnette, 
1252 West 70th St., is secy.-treas. 

Danhouser Bros., 996 East 105th St. 
had plans prepared for the erection of a bakery. 
Hvlett Co., 363 Lennox Bidg., Cleveland, is arch. 

The Federal Carbon Co., Loveland, Ohio, will erect a new 
plant, to cost about $100,000. 

The Wright Paper Co., Middletown, Ohio, Will erect a large 
new paper mill, and the Sorg Paper Co., also of Middletown, 
will erect a new building, to cost about $5000,00. 

Francis T. Crump, Columbus, Ind., has received bids for 
the construction of an addition to his shirt factory at 
Columbus. 

The Capitol Body Co., Indianapolis, Ind., recently organized, 
is planning to establish a factory. The company expects to 
turn out 2500 bodies annually. 

The Grand Rapids Wood Finish Co., Grand Rapids, Mich., 
has had plans prepared for the erection of its proposed addi- 
tion. The building will be of brick, two stories, 38x100 ft. 

J. Van Dyke, Holland, Mich., will erect a bakery, 36x80 ft. 
Bids will be received soon. 

The Ypsilanti Reed Furniture Co., Iona, Mich., will soon 
start work on_the erection of its proposed dry kiln and 
bending room. F. W. Greene, Ionia, is mgr. 

Fire, Mar. 1, destroyed the plant of the Michigan Cold 
Storage Co., Saginaw, Mich. Loss, $40,000. 

The Carter White Lead Co., Chicago, IIL, 
steel addition to its plant, to cost $8000. 

J. B. Madsen, Chicago, Ill, will erect a three-story fur- 
niture factory, 50x100 ft., at 1743 West Grand Ave., Chicago. 
Holabird & Roach, Chicago, are archs. 

The contract for the construction of the proposed plant cf 
the Beaver Dam Canning Co., Beaver Dam, Wis., has been 
awarded. The buildings to be erected are a main factory, 
three-story, 40x100 ft.; a viner shed, one-story, 32x90 ft.; a 
ware house, two-story, 56x100 ft.;: and a boiler house, 32x34 
ft. J. W. Deninger and A. C. Friday are interested. 


WEST OF THE MISSISSIPPI 


The Independent Baking Co., Davenport, Iowa, will erect 
a five-story bakery and office building in Davenport. George 
M. Bechtel is pres. 

The Carpenter Baking Co., Omaha, Neb., plans to erect an 
addition to its bakery, to cost approximately $100,000. It will 
be a four-story structure. 

The Missoula Canning & Produce Co., Missoula, Mont., 
recently incorporated with a capital of $25,000, will erect a 
plant. L. B. Converse, P. M. Reilly and Fred Hensolt are in- 
terested. 

The Scoggin Lumber Co., Mena, Ark., will build an addi- 
tional planing mill to its plant. 

The Pierce-Fordyce Oil Association, Texas City, Tex., will 
erect a plant for the manufacture -of paraffin wax. The 
estimated cost is $25,000. 


WESTERN STATES 


The Albers Bros. Milling Co., Portland, Ore., has increased 
its capital from $1,000,000 to $2,500,000, for the purpose of 
increasing its manufacturing facilities. 

John H. Smith, Denver, Colo., will establish an ice plant 
and refrigerating and preqosting plant at Anaheim, Calif., to 
cost approximately $25,000. 

The Workman Packing Co., San Francisco, Calif., is hav- 
ing plans prepared for the construction of a four-story can- 
ning plant on Harrison St., San Francisco. It will be a firc- 
proof structure. 

The Santa Rosa Shoe Mfg. Co., Santa Rosa, Calif., is hav- 
ing plans prepared for the construction of a new factory, of 
brick, at Third and F Sts., Santa Rosa. Noted Feb. 13 

CANADA 

The Canadian Bag Co., Montreal, Que., has taken out a per 
mit for the erection of a new factory costing $190,000. 

The J. & N. Duncan Co., Ltd., 1833 Ontario St., Montreal, 
Que., will build a new planing mill for which equipment will be 
required. The building will be two stories, 40x80 ft., of brick 
construction with concrete foundation. It will cost $5000 

Plans will be prepared for a new furniture factory for the 
Labribiere Co., Ltd., Roxton Falls, Que. Machinery will be re- 
quired. 

The Amherstburg Canning Co., Amherstburg, Ont., plans an 
addition to its plant, for which machinery will be required. 
The building will be of brick, one-story, 80x22 ft. 

The Chatham Auto Wheel Co., Chatham, Ont., is planning 
to construct a plant for the manufacture of automobile wheels, 
to cost about $40,000. 

The Canadian Flax Mills, Ltd., Guelph, Ont., has purchased 
ae of five acres just outside the city limits and will erect a 
plant. 

Fire, Mar. 9, damaged the woodworkin 
Auliffe-Davis Lumber Co., Ltd., Ottawa, Ont. 


Cleveland, Ohio, have 
The R. 


will erect a 


plant of the Mc- 
Loss, $70,000. 
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destroyed the building and elevators of the 
Canada Malting Co., Palmerton, Ont. 

The B. F. Goodrich Co., will erect a plant for the manufacture 
of tires at St. Catharines, Ont. 

Thomas P. Hooker prane the erection of a flour mill at South 
Woodslee, Ont. It will be two stories, white brick construction, 
with concrete and stone foundation. The equipment required 
includes gasoline engine, grain cleaner, shellers and choppers. 

Chadwick & Beckett, Toronto, Ont., have been granted a 
xermit for the erection of a four-story biscuit factory on Ster- 
ing Road. It will cost $65,000 

Fire, Mar. 2, destroyed the tannery of the Spanish Leather 
Co., on Erb St., Waterloo, Ont. Loss $5000. 

A. S. Rankin and J. W. Schneider, Mission City, B. C., have 
acquired a site at Mission City and will soon begin the erection 
of a box factory. 

The Empress Mfg. Co., Vancouver, B. C., has purchased a 
site at Mission City, B. C., and will erect a plant for the manu- 
facture of jams, jellies, pickles, etc. 


Fire, Mar. 4, 


NEW INCORPORATIONS 


METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Bustin Rotary 
tors. Capital, $50,000. 
incorporators. 

Smith-Wallace Corporation, 
Capital, $100,000. Incorporators: 
Stearns, C. J. O’Brien, W ae 

Montauk Motor Co., Brooklyn, N. Y. Capital, $10,000. In- 
corporators: Louis F. Olise, James K. B. Webber, Morton Fos- 


rotary mo- 


Motor Co., Watertown, Mass.; 
is one of the 


J. T. Bustin, Watertown, 


ht Mass.; machinery. 
. J. O’Brien, Woburn, M. H. 


ter, 6 Stanley St., Queens. 

United States Spring Co., Inc., Brooklyn, N. Y.; metal 
springs. Capital, $15,000. Incorporators: Owen Walsh, David 
Nelson, John T. Booth, 271 Broadway, New York. 


The Ostrander Machine Co., Inc., Boro. Bronx, N. Y.; ma- 
chinery. Capital, $60,000. Incorporators: A. I. Ostrander, M. J. 
Lyons, C. E. Miller, New York 

Sanitary Dairy Machine Co., Inc., Buffalo, N. Y. Capital, 
$100,000. Incorporators: F. C. Howard, E. M. Brossman, C. T. 
Anderson, all of Buffalo, N. Y. 

Brady, Murray Motors Corporation, Boro. Manhattan, N. Y.; 
motors, trucks, cars and automobiles. Capital, $55,000. In- 
corporators: Arthur T. Murray, Samuel L. Marcus, Charles 


Wein, 30 Broad St., New York. 

Experimental Machine & Die Co., Inc., Boro. Manhattan, 
N., ¥.; machinery, hardware, tools. Capital, $50,000. Incor- 
porators: F. M. Condon, New York; L. M. Petruccelli, Brook- 
lyn; W. A. Condon, ew York. 


Hecht-Tonkonogy Co., Inc., Manhattan, N. Y.; lock manu- 
facturers. Capital, $10,000. Incorporators: Nathaniel A. Tonk- 


onogy, Solomon Hecht, Joseph Chavenson, 2022 Lexington 
Ave., New York 

Peteler Schock Absorber Corporation, Boro. Manhattan, 
N. Y.; schock absorbers, Capital, $50,000. Incorporators: C. L. 


Iyon, J. L. Allen, New York 

Boro. Manhattan, N. Y.; automo- 
Henry Tobin, Richard 
End Ave. New 


Moreau, F. D. 

Henry Tobin Co., Inc., 
biles. Capital, $50,000. Incorporators: 
F. Tobin, Joseph B. McDonough, 777 West 
York. 

Universal Shock Eliminator Co., Boro. Manhattan, N. Y.; 
devices for eliminating road jars and schocks to automobiles. 
Capital, $15,000. Incorporators: Richard Weed, Emile Drey- 
fus, eslie S. High, 62 William St., New York. 

The Riverhead Agricultural Works, Inc., Riverhead, L. I.: 
implements. Capital, $20,000. Incorporators: Dwight D. 
Cowin, Adam Hill, Jr., George L. Young, all of Riverhead, 
i - 

Union Sanitary Mfg. Co., Inc., Syracuse, N. Y.; hardware, 
plumbing supplies. Capital, $50,000. Incorporators: Leslie 
Unckless, Jacob R. Buecheler, William A. Buecheler, 712 But- 
ternut St., Syracuse. 

Shockless Electric Mfg. Co., Kirkwood, N. J.; machinery. 
Capital, $150,000. Incorporators: C. E. Luberg, H. L. Conrad, 
F. N. Richardson, Kirkwood. - 

Helion Heater Co., Newark, N. J.; oilers, engines, radia- 
tors. Capital, $200,000. Incorporators: A. W. Crawford, 'G. W. 
Wilson, Newark, N. J.; L. R. Compton, East Orange. 

Hoevel Sandblast Machine Co., Wilmington, Del. Capital, 
$300,000. Incorporators: H. F. Hoevel, F. H. Scantlebury, 
E. R. Singer, New York. 

Rector Vacuum Gas Heating Co., 


Wilmington. Del. Capi- 


tal, $250,000. Incorporators: L. L. Jackson, A. Diggs, Balti- 
more, Md.; W. H. Davis, Wilmington. 

The Armstrong Motors Co., Cincinnati, Ohio. Capital, 
$10,000. Incorporators: James H. Armstrong, Luella S. Arm- ’ 
strong, Clara M. Eggers. 

American Hardware eaperetions of Chicago, Ill.; hard- 
ware and hardware specialties. Capital, $70,000. Incorpor- 
ators: James V. Hickey, George D. Kimball, Frederick Secord. 

_ D’Ancona & Co., Chicago, IIL; machinery. Capital, BS na 
000. Incorporators: E. . D’ Ancona, A. J. Pfaum, ER Mayer, 


Chicago. 
Girard Refrigeration Co., Chicago, TIl.: 

tems. Capital, $250,000. Incorporators: A. O. 

Gibson, S. F. Knox, Chicago. 

Ohio Moline Plow Co., Moline, TI1.: 
and machinery. Capital, $50,000. Incorporators: L. C. 
ing, J. C. Irving, G. A. Banister, Moline. 
ooner Lock & Hardware Mfg. Co. 


refrigeration sys- 
Girard, G. E. 


agricultural implements 
Bland- 


Los Angeles, Calif. 


Capit al, $100,000. Incorporators: R. A. hite, A. Gackley, 
4] 5 Taggert, W. H. Chatfield, P. G. Fitzgerald, J. B. Spooner, 
oO ° 
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GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

Salmon Falls Mfg. Co., Boston, Mass.; textiles. Capital, 
$600,000. Incorporators: E, R. Watts, R. T. Lyman, C. F. Allen, 
Boston. 

Diamond Shoe Co. of Massachusetts, Brockton, Mass.; boots 
and shoes. Capital $50. 000. Incorporators: J. P. Davidsen, 
New York, H. Rubin, Brockton. 

Worcester Slipper Co., Worcester, Mass. Capital, $500,000. 
Incorporators: J. Prescott, Grosvenor, pres.; Hermann A. Dol- 
beare, Boston, treas., and Webster A. Chandler. 

Bay Ridge Ice rm Co., Inc., Boro. Brooklyn, N. Y.; ice, 
refrigerating. Capital, $200,000. Incorporators: W. H. Dohr- 
mann, J. Auer, Sr., C. L. Auer, Brooklyn. 

Chautauqua Panel & Veneer Co., Inc., Jamestown, N. Y.; 
panels, tops, veneers. Capital, $125,000. Incorporators: An- 
tone J. Zitter, Joseph A. Zitter, Alonzo G. Ritter, Jamestown. 

Mystic Silk Co., Boro. Manhattan, N. Y.; silk, wool and 
other fabrics. Capital, $10,000. Incorporators: Milton A. 
Kleinburger, Henry Unger, Maurice L. Smitkin, 281 Di- 
vision Ave., Brooklyn, N. Y. 

Greater Manhattan Knitting Mills, Inc., Boro. Manhattan, 
N. Y.; knit goods. Capital, $60,000. Incorporators: A. Kauf- 
man, E. Kaufman, New York City; L. T. Blumenson, Brooklyn. 

Strong, Dash & Henry Co., Inc., Rochester, N. Y.; ieather 
beltings and leather merchandise. Capital, $30,000. incor- 


porators: Homer Strong, Charles H. Strong, George J. Dasn, 
Rochester. 

Robert Ablett & Co., Inc., Whitesboro, N. Y.; yarns, under- 
wear, knit goods. Capital, $300,000. Incorporators: Robert 
Ablett, Archibald Ostrander, Harry W. Dunn, all of Whites- 
boro, . -—_ 

American Chair Co., Trenton, N. J.; chairs. Capital, $50,- 
000. Incorporators: Frederick R. Brace, Jr., Henry M. Hart- 
man, Wentworth W. Mallette. 

earriages. Capital, 


Fitzgibbon & Crisp Co., Tyenton. | ep 
100,000. Incorporators: L, Woodward, Walter F. Smith, 
oseph Williams, Jr. 

Globe Porcelain Co., 
ware. Capital, $100,000. 
Haskill, J. Bath, Trenton. 

Weydig-Hankelman Piano Co., Weehawken, N. J.; pianos. 
Capital, $50,000. . Incorporators: Peter Weydig, George Henk- 
elman, Theodore F. Lum. 


pottery and earthen- 


Trenton, N. J.; 
Steinert, W. R. 


Incorporators: J. 


Fleischmann Telephone Co., Inc., Griffin Corners, Del.; tele- 
phone and telegraph lines. Capital. $25,000. Incorporators: 
A. H. Todd, Griffin Corners, Del.; George A. Speenburg, same 


address; Sarah E. Todd, same. 
The National Window ate, Co., Wilmington, Del. Capital, 
$500,000. Incorporators: Dillman, B. M. Grawl, M. M. 


Dugan, Wilmington. 


Pan-American Match Co., yiitmingtos, Del. Ca ftal, 
$2,500,000. Incorporators: H. E. Latter, Maloney, N. 
Coffin, Wilmington, Del. 

Proctor Slate Mfg. Co., Wilmington, Del. Capital, $1,200,- 
000. Incorporators: T. Thumel, Cumberland, Md.; W. C. Al- 


H. J. Evans, Delta, Penn. 


Capital, $100,000. In- 
Rickett, A. Til- 


wine, New Oxford, Penn.; 
Hygienic Ice Co., Wilmington, Del. 
corporators: L. B. Patterson, F. Cowin, C. A. 
den, H. J. Aaron, Chicago, Ill. 
The Morgan & Marshall Co-Operative Rubber &- Tire . 














Wilmington, Del. Capital, $500,000. Incorporators: R. 
Marshall, I. M. P. Marshall, East Liverpool, Ohio; M. Howells, 
Pittsburgh, Penn. 

W. N. Durant Co., Milwaukee, Wis. Catalog. Counting 
machines. Illustrated, 4x9 in. 

H. Bickford & Co., Lakeport, N. H. Catalog. Vertical 


boring and turning mills. Llustrated, 8 pages, 6x9 in. 
Chicago Pneumatic Tool Co., Chicago, Ul. Bulletin No. 

126. Compression riveters. Illustrated, 8 pages, 6x9 in. 
Brunner Mfg. Co., Utica, N. Y. Catalog No. 11. Small air 

compressors, air whistles, etc. Illustrated, 24 pages, 7x9% in. 


Cling-Surface Co., 1032-48 Niagara St., Buffalo, N. Y. Bulle- 
tin. Cling-Surface treatment for ropes. Illustrated, 8 pages, 
6x9% in. 

L. Best Co., 45 Vesey St., New York. 
Grinding and polishing wheels and machiners. 
112 pages, 6x9 in. 


The R. K. LeBlond Machine Tool Co., 
Catalog. Engine lathes, gap and turret lathes. 
156 pages, 6x9 in. 


The Seneca Falls Mfg. Co., Seneca Falls, N. Y. Catalog No. 


Catalog No. 12. 
Illustrated, 


Cincinnati, Ohfo. 
Illustrated, 


24-B. Engine lathes, speed and woodd-turning lathes. TIllus- 
trated, 56 pages, 6x9 in. 

The H. D. Smith & Co., Plantsville, Conn. Catalog. “Per- 
fect Handle” wrenches, screw drivers, “SharpenEzy” chisels, 


ete. Illustrated, 28 pages, 3%x6 in. 


The Strong, Carlisle & Hammond Co., 326-44 Frankfort 
Ave., Cleveland, Ohio. Catalog No. 5. Frankfort furnaces for 
annealing, case-hardening, forging, etc., gas or oil fuel. TIl- 
lustrated, 50 pages, 6x9 in. 


The Standard Electric Tool Co., Cincinnati, Ohio. Bulletin 
D-8. High-power direct-current portable efectric drills. [I- 
lustrated, 4 pages, 6x9 in. Bulletin D-9. h-power two- 
and three-phase alternating-current portable electric drills. 
Illustrated, 4 pages, 6x9 in, 




















March 20, 1913 


Sprague Electric Co., 527-31 West Thirty-fourth St., New 
York. ulletin No. 115. Electrical equipment for buildings. 
Illustrated, 22 pages, 8%x1l in. Catalog No. 327. Electric 
fans. Illustrated, 40 pages, 8%xll in. Bulletin No. 241. Mo- 
tor drive for electrotyping and steorotyping machiner, elec- 
troplating generators. Illustrated, 32 pages, 8%x11 in. 





BUSINESS ITEMS 








The Hoover Steel Ball Co., po organized in Ann Ar- 
bor, Mich., has purchased the steel ball department of the 
Flanders Mfg. Co. It is expected to move the newly acquired 
department to the Ann Arbor plant about June 1, 





FORTHCOMING MEETINGS 








National Metal Trades Association, annual convention, 
Apr. 9-10, New York, N. Y., Hotel Astor. Commissioner, Rob- 
ert Wuest, New England Building, Cleveland, Ohio. 

The National Supply and Machinery Dealers’ Association, 
Southern Supply and Machinery Dealers’ Association, Ameri- 
can Supply and Machinery Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 1918, Indianapolis, Ind. F. D. 
Mitchell, secretary, 309 Broadway, New York Cit. 

National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. .General 
manager, James H. Herron, Cleveland, Ohio. 

American Society of Mechanical Engineers. 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 

American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J.. Hotel Traymore. Edwar 
Marburg, secretary, University of Pennsylvania, Philadelphia, 
Penn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. 
meeting first Tuesday. Calvin W. Rice, secretary, 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthl 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
peoting Soares Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
fon. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. 
meeting third Tuesday; section meeting, first Tuesday. 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. . Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
ome. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 
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POSITIONS OPEN 


Arkansas 
OFFICE MANAGER with $6000 to invest in growing ma- 
chine and foundry business in Southwest; immediate accept- 
ance. Write for particulars. P. 609, Am. Machinist. 
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Connecticut 
GOOD MACHINE DESIGNER, who has had machine-shop 
experience. R. Wallace & Sons Mfg. Co.,, Wallingford, Conn. 
MAN to look after tool room; one accustomed to nice 
work preferred; no boozer need apply. P. O. Box 789, Hart- 
ford, Conn. 
{llinois 
WORKING FOREMAN for jobbing pattern shop; must 
thoroughly understand both wood and metal work, and fitting 
up molding machines. P. 601, Am. Machinist. 
SUPERINTENDENT for plant operating presses, milling 
and automatic screw machines, making hardware specialties; 
must be good mechanic and well posted on tool work. IP. 629, 
Am. Machinist. 
Maryland 


CHEMIST, young man, who has experience on openhearth, 
or converter steel process melting; a * plant; good position 
to right man; give full particulars. », 592, Am. Machinist. 


Massachusetts 


DRAFTSMEN, first class, mechanical and electrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 


IN A METAL WORKING establishment near Boston, Mass., 
a man of mechanical ability and sufficient experience so that 
he can make tools, repair machines, and keep equipment ifn 
gcod running order. Reply, stating age, experience, wages 
and references. P. 559, Am. Machinist. 
New England States 
TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 
New Hampshire 


LATHE AND FLOOR MEN, experienced. Apply Sullivan 
Machinery Co., Claremont, H. 
New Jersey 

SUPERINTENDENT—tThe services of a thoroughly prac- 
tical foundryman, as superintendent of foundry; a man with 
executive ability that can manage and organize; possessing 
the mechanical ability necessary for the proper operation and 
maintenance of a system of continuous molding and pouring. 
P. 603, Am. Machinist. 

AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 619, Am. Machinist. 


New York 
MECHANICAL DRAFTSMEN;: steady positions; state 
qualifications, salary and age. P. 547, Am. Machinist. 
CYLINDER PRESS DESIGNER; state age, experience, 


references, salary, when available. P. 539, Am. Machinist. 

TOOL MAKERS, first class, on jig and fixture work. Ad 
dress, stating experience, wages expected, etc., Savage Arm: 
Co., Utica, N. Y. 

TOOL MAKERS AND ALL-AROUND MACHINISTS, first 
class; give experience, age, where previously employed and 
wages expected. P. 576, Am. Machinist. 

DIE SETTERS, first class, able to read blue prints, famil- 
iar with intricate drawing press tools and capable of taking 
charge of a group of men. Vrite W. E., 90 Eighth Ave., New 
York City. 

OPERATORS, first class, wanted on Jones & Lamson and 
Warner & Swasey turret lathes; men who are used to mak- 


ing small tools and cutters on these types of machines. Ad- 
dress Savage Arms Co., Utica, N. Y. 
SUPERINTENDENT for a leading die-casting company: 


technical training, executive ability, experience in metal line, 
and a general knowledge of die construction necessary; ex- 
traordinary good opportunity with high salary for the right 
man. In replying, give reference and experience fully. P. 
606, Am. Machinist. 
Ohio 

LATHE AND BORING-MILL HANDS, first 
work. Address P. O. Box 759, Springfield, Ohio. 

TOOL MAKERS—We have openings for tool makers; send 
recommendations with experience and wages expected. The 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

SUPERINTENDENT to take charge of shop, experienced 
on small work; must be all around man ;state age, where em- 
ployed, salary; factory near Cincinnati. P. 600, Am. Mach. 

DRAFTSMAN competent for tools and attachments for 
automatic machines; former experience on this class of work 
necessary. Cleveland Automatic Machine Co., Cleveland, Ohio. 

FOREMAN, one familiar with tool making, automatic and 
hand screw machines; good chance for live wire; state ex- 
perience, age, salary expected, whether married or single. P. 
618, Am. Machinist. 


FIRST-CLASS machinists, 


class; steady 


tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 
Pennsylvania 

MACHINISTS—Must be good all around men and must 
have some experience on vertical boring mill; state age, ex- 
perience and wages. P. 605, Am. Machinist. 

MECHANICAL DRAFTSMAN, acquainted with American 
machine shop practice; state age, experience and salary ex- 
pected. Apply P. O. Box 579, Reading, Penn. 
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SALES MANAGER—Old established concern making heat- 
ing boilers and miscellaneous tank work, have a splendid 
opportunity for a live, experienced man; must be a man of 
demonstrated ability and preferably one who has had charge 
of sales in identical lines. P. 590, Am. Machinist. 


WORKS MANAGER—Old well established company, oper- 
ating boiler shop and general machine departments—jobbing 
and specialties—have unusual opportunity for aggressive 
capable man who has demonstrated high grade ability as an 
organizer and producer; salary to begin, $2000; correspond- 
ence strictly confidential; state education, shop experience, 


salary received. Applica-; 


places employed, positions held, 
tions omitting any of these points will have no attention 
whatever. Address Post Office Box 340, Philadelphia, Penn. 


OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. ~ 


POSITIONS WANTED 


Canada 
SUPERINTENDENT OR FOREMAN desires change; young 
man, fourteen years’ experience in machine shop; good execu- 
tive. P. W. 614, Am. Machinist. 


Connecticut 
POSITION OF RESPONSIBILITY wanted with small tool 
manufacturer by practical man; inventive and executive; can 
introduce some paying lines; wide experience and foreman; 
5 years in tool room. P. W. 611, Am. Machinist. 


A PRACTICAL MECHANICAL ENGINEER, capable of tak- 
ing full charge of large or small plant and conducting it to a 
higher plane of efficiency; have had full control of machine 
tool building plant, watch factory, typewriter factory and 
general jobbing and manufacturing plant; am a thorough me- 
chanic capable of instructing and leading large or small 
forces; also a close buyer; open for engescszent any part of 
the States. Address F. H. F., Box 250, artford, Conn. 


Illinois 


PRODUCTION MAN, §systematizer, 


SUPERINTENDENT, 
organizer. P. W. 562, Am. Machinist. 

SUPERINTENDENT—Factory manager wishes to connect 
with large successful firm; no job too big; can stop the leaks. 
P. W. 417, Am. Machinist. 

CHIEF INSPECTOR with broad experience on smail and 
medium machinery parts at present employed; location im- 
material. P. W. 627, Am. Machinist. 


PURCHASING AGENT AND STOREKEEPER, 30, ten years’ 
experience in purchasing and modern methods of material 
supervision with large machine builders. P. W. 622, Am. Ma. 


ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert on punch and die 
work and familiar with modern methods. P. W. 542, Am. Mach. 


PRODUCTION MAN on small accurate interchangeable 
parts, would like position in eastern states as superintendent 
for small growing concern; best references. P. W. 623, Am. 
Machinist. 


CHIEF TOOL DESIGNER desires executive position; ten 
years’ shop and drawing-room experience designing tools, fix- 
tures, dies, ete., for increasing production; theoretical and 
practical training; Pacific coast preferred. P. W. 480, 
Machinist. 


Am. 


SUPERINTENDENT, age 37, aggressive, good executive 
and organizer, thoroughly familiar with modern shop prac- 
tice and experienced on engines, boilers, gasoline tractors or 
general machinery, desires change. P. W. 574, Am. Mach, 


Massachusetts 
ENGINEER INVENTOR, 20 years’ experience, will design 
new mechanical or electrical apparatus, or improve present 
design for lump sum, royalty or salary; ability demonstrated. 
P. W. 598, Am. Machinist. 


POSITION where excellent knowledge of shop systems, 
cost finding, payroll systems and storekeeping would be of 
value; now assisting in installing shop systems; only per- 
manent responsible position desired. P. W. 616, Am. Mach. 


AMERICAN, 39, inventor and practical mechanic, 22 years’ 
experience on jigs, tools and dies of all kinds, including drop 
forge, die sinking, complicated and special machinery; has 
held the position as chief designer, foreman and superintend- 
ent; good executive and systematizer; now employed, desires 
responsible position; best of references. P. W. 624, Am. Ma. 


Michigan 
EXPERT GRINDER wishes position with good competent 
firm; experienced on production or tool grinding; automatic 
forming tools, surface, cylindrical, gages, dies, etc.; new shop 
preferred. P. W. 608, Am. Machinist. 


. New Jersey 

MECHANICAL ENGINEER, 30, 
tion, preferably with small firm; 15 years’ experience on 
labor saving machines and tools; first class draftsman and 
sound mechanic; excellent inventive ability, and thoroughly 


desires responsible posi- 


reliable. P. W. 604, Am. Machinist. 
New York 
TOOL HARDENER, expert on all kinds of steel, wishes to 


make ¢hange. P. W. 625, Am. Machinist. 


-and experience to sell and faith to back up the sellin 
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SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 
Am. Machinist. 


FOREMAN—Potter & Johnstons and lathe department; ex- 
ert on Potter & Johnstons; good record; New England pre- 
erred. P. W. 560, Am. Machinist. 


MECHANICAL ENGINEER having large experience in 
designing machinery ost ve plants, wants responsible 
position. P. W. 439, Am. Machinist. 


DRAFTSMAN, experienced designer on general and special 
machine tools, automatic machinery; technical education; best 
references. P. W. 631, Am. Machinist. 


STEAM TURBINE DESIGNER desires position with a 
company who wish to develop a line of turbines; practical, 
original and inventive. P. W. 630, Am. Machinist. 


PRINTING PRESS DESIGNER; eleven years’ practical ex- 
perience, at present in charge of drafting room of large con- 
cern manufacturing various kinds of printing presses. P. W. 
617, Am. Machinist. 


TOOL ROOM FOREMAN, good executive and mechanical 
ability; first class on general tool, die and gauge work for 
interchangeable manufacturing; at present employed. P. A 
626, Am. Machinist. 


FOREMAN, 17 years’ experience; can produce more work 
from any machine than your best operator and show men 
under him; gear cutting, electrical and general machinery 
salary, $1500. P. W. 573, Am. Machinist. 


FOREMAN of large automobile pogesr shop, desires change; 
first class mechanic and trouble finder; good organizer and 
handler of men; long experience in factories and repair shops; 
go anywhere. P. W. 581, Am. Machinist. 


I HAVE WIDE EXPERIENCE as foreman of press shops, 
tool rooms and sheet metal manufacturing; I have the me- 
chanical and executive ability to increase your production 
and improve your product; I will go anywhere. . a a 
Am, Machinist. 


Ohio 


MECHANICAL DRAFTSMAN AND DESIGNER, experi- 
enced on machine tools and general machinery; four years’ 
shop practice; age 26; salary moderate. P. W. 628, Am. Ma. 


Pennsylvania 


AIR COMPRESSOR DRAFTSMAN; seven years’ experi- 
ence latest types of high speed self oiling; capable handling 
men and getting out work. P. W. 612, Am. achinist. 


DESIGNER AND DRAFTSMAN of wide experience on gen- 
eral automatic machinery, jigs, fixtures and tools, desires 
change; capable chief draftsman or assistant superintendent; 
mad em age thirty-five; West preferred. 610, Am. 
Machinist. 


FOREMAN with large practical experience and technical 
training, experienced on tool and instrument work; railroad 
signal and air brake work; electrical and general machinery; 
me panes and absolutely reliable. P. W. 613, Am. 
Machinist. ’ 


MISCELLANEOUS 


Two second hand bevel gear planers wanted. M. 602, Am. 


Machinist. 


Punch press tools, jigs fixtures, 
Rochester, N. Y 


Patents secured. C. L. Parker, patent attorney, 99 
Washington, D. C. y 0G St. 


We make tools, dies, models and special machinery. G , 
& Edlund, Syracuse, N. Y. y. Gooley 


Machines designed, drawings made. 
Frankford Ave., Philadelphia, Penn. 


Patent 1,037,921 for sale; improvement in geari " 
mobile reversing drive. M. 621, Am. Machinist. 5 — 


Work wanted for automatic gear cutters and Jone - 
son turret lathes, atso machinery to build. Sipp Mochine‘Ge 
Paterson, N. J . 


One second-hand locomotive crane, 15-ton capacity, 36-ft. 
becom, with magnet and clam shell bucket attachments want- 
ed; must be in first class condition. M. 607, Am. Machinist. 


etc. Taylor-Shantz Co. 


Cc. W. Pitman, 3519 


A Hungarian manufacturing concern wants machine tool 
and small tool catalogs of every description of American and 
English products, Address Binder Mfg. Co., No. 74, V&acziut 
Budapest V, Hungary. : 


To parties wanting capital and facilities for manufactur- 
ing machinery; a successful works manager experienced in 
the manufacture and design of machinery would furnish mod- 
ern machine oe and foundry, also capital for manufactur- 
ing. Advertiser is by choice and natural abilities essentially 
a producer and manufacturer rather than a salesman or dis- 
tributor, and would not care to personally undertake nor to 
finance the selling or marketing; an exceptional opportunity 
for anyone having a good tool, pump. compressor, engine, 

ress, crusher or other machine that can be made and sold 
n reasonable volume at a fair profit, and who has the ability 
of their proposition; communications confidential. M. 62 = 
Machinist. / 
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A Large Planer with Reversing Motor Drive 


EprroriAL CorreEsPONDENCE 


SYNOPSIS—A planer recently installed at the General 
Electric Co.’s Schenectady, N. Y., works. This machine 
will handle work 16 ft. wide, 12 ft. high and 35 ft. long, 
and is driven by a 75-hp., variable-speed, reversing 
motor. 

33 

A large planer recently built by the Niles-Bement-Pond 
Co., at its Philadelphia works, and installed in the shops 
of the General Electric Co., Schenectady, N. Y., is shown 
in Fig. 1. It will plane work 16 ft. wide, 12 ft. high 
and 35 ft. long, and is provided with 5 heads, two on the 
crossrail, one on each post and an additional side head 
of great reach which can be used on either post. 

THE Bep AND TABLE 

The bed, exclusive of the end pans, is 62 ft. 3 in. long 
overall, by 10 ft. 8 in. wide. The table is 35 ft. 2 in. long 
by 14 ft. wide and is made in two pieces bolted together 
lengthwise in the center to facilitate shipping. It is of 
box section with a solid lower plate. The upper plate 
has holes for clamping the work. Side openings B 
are provided for the removal of chips, which may fall 
through the holes in the top plate, but are prevented by 
the lower plate from falling through to the bed of the 
machine. 

It has four bearings on the bed, see Fig. 3, one outside 
120-deg. Y-bearing D 14 in. wide; one outside flat bear- 
ing E also 14 in. wide. Near the center and on each side 
of the rack is another flat track 8 in. wide shown at F 
and G. The two outside bearings are 9 ft. 6 in. center 
to center. The table is driven by a steel rack H, 3.14 
circular pitch. 

Tue Upricuts 

The uprights / are keyed and bolted to the sides of the 
bed and tied together by an arch J at the top. From 
front to back where bolted to the bed the uprights are 
9 ft. 4% in. deep. Their faces are 26 in. wide. The 
distance between the uprights is 16 ft. 2 in. The maxi- 
mum distance from the table to the crossrail is 12 ft. 
2 in. 

The face of the crossrail is 32 in. It rein- 


is 


wide. 


forced by an arch K at the top, making its total depth 
in the center 47 in. Its length is sufficient to permit the 
left-hand head to be run beyond the left-hand post in 
order to permit the right-hand head to cover the full 
traverse between the posts. The crossrail is supported by 
screws 2%4 in. in diameter, one in each post. These are 
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connected by gearing with a 15-hp. motor A, Figs. 1 and 
3, mounted on the arch for operating them. 

THE 
* The two heads on the rail are made right and left 
hand, so that the tools can be brought as close together 
as possible. They have a bearing 38 in. long on the rail. 
Their tool slides swivel and have 30 in. of vertical or 
angular traverse controlled by means of splined shafts 
in the usual way. They have independent automatic 
feeds in either direction on the crossrail, controlled by 
two screws. All of these feeds are controlled from the 
end of the crossrail, but the vertical and angular feeds 
of the tool slides can also be engi ged directly at the 


HEADS 


heads where there are two levers for this purpose, 
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Fig. 4. Reverstne-mMoTor ConTrROL Box 

All feeds to the crossrail heads are controlled by a 
splined vertical shaft at the right of the machine, which 
intermittently makes a part of a revolution at the end 
of a stroke. The action of this shaft is positive, the only 
friction employed being one for engaging the pawl. 

The side heads C, Fig. 1, are counterweighted and 
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have automatic feeds up and down the post, controlled 
by screws 21% in. in diameter. These heads also swivel 
and have slides with a traverse of 36 in., 30 in. of which 
is inside the inner edges of the posts. 

The additional side head (not shown) adaptable to 
either post is nonswiveling. It also is counterweighted 
and has the same feeds as the other side heads. Its tool 
slide has a traverse of 60 in., 54 in. of which is within 
the inner edge of the post. 

Quick TRAVERSE OF Heaps 


In addition to the automatic feeds of the crossrail heads 
and vertical feed of the side heads, they have power ad- 
justment by means of separate motors, one of which A, 
Fig. 2, is attached to the rear of the crossrail for the 
rail heads, and the other, B, Fig. 2, to the side of the 
machine and engaging with the feed mechanism for the 
side heads. 

The machine is provided with a 144-hp. motor B, Fig. 
3, operating a force pump for lubricating the table ways. 
After passing through the oil grooves the lubricant re- 
turns to the tank where the pump is placed. 

The machine is driven by a 75-hp. reversing motor L, 
Fig. 3, having a speed range of 1 to 4, which provides 
cutting speeds from 20 ft. 4 in. to 37 ft. per min., and 
return speeds from 37 to 74 ft. per minute. 

The reversing motor control box is shown in Fig. 3, at 
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C, and the inside mechanism in Fig. 4. Its operation 
was fully discussed on page 103. The entire box is pivoted 
on the trunnions M and JN, Fig. 3, which are hollow to 


cA 
ve 
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permit the leads 0 and P to pass through them. This 
construction allows the whole box to be swung out so that 
access can be readily had to the back in case of trouble. 


3 


The Essentials of Shop Management’! 


By Hvuco Diemert 


SYNOPSIS—An outline of the organization, depart- 


ments and their functions in a shop. 
3 

ORGANIZATION 
Organization consists of the laying out of the scope 
and limits of action of the various individuals and 
groups of individuals whose work is required for carry- 
ing on the objects of the establishment. It consists 
further of the uniting of these individuals and groups 
of individuals in such a manner as to codperate for the 
common good. There is no greater source of economy 
than conservation of human energy through efficient 
organization. To obtain the largest possible return from 
a given expenditure of capital and labor industrial 
management must be logical, systematic and scientific. 


Organization is distinct from system and _ man- 
agement. An industrial establishment may have ex- 
cellent filing and accounting systems but no well de- 









CONTROL 


To lay out a new organization or to analyze an ex- 
isting one requires a knowledge of the types of depart- 
mentalization and control in existence in industries. In 
analyzing an existing organization we must determine 
first the processes and classes of activity required of 
plant, equipment and individuals. We must list these 
in detail. We must next determine which of these prime 
elements are to stand alone, and which are to be com- 


bined, so that the general result will make a well ar- 
ranged, well built, smooth-running machine, as it were, 


of the entire aggregation. 

Such determination requires an inspection of the 
establishment with a view to determining what type of 
control is applicable to its various branches. Control 
may be based on the principle of military authority as 
exemplified by the line officers, on specialization, on 
a combination of different de- 
Each of 


functionalization, or on 
more of 


these 
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There is a pronounced tendency by practitioners to lay 
the greatest emphasis on certain methods of analysis 
and synthesis. 

Proprietors who have seen the benefits gained by these 
methods and systems in their particular industries are 
enthusiastic in their praise and advocacy of them. These 
methods and systems are as deserving of praise and re- 
ward as great mechanical inventions. But it must be 
borne in mind that if we are endeavoring to formulate 
basic principles of the science of management they are 
illustrative factors. They represent practices based on 
a foundation of centuries of experience by earnest men 
in actually doing the world’s work. 


*This article has been prepared as the industrial man- 
agement section of a forthcoming mechanical engineers’ 
handbook. 

tCopyright, 1913, Hill Publishing Co. 


Pennsylvania State 


tProfessor of Industrial Engineering, 
College. 


the men into groups in such a manner that each group 
receives its orders and instructions of all kinds from one 
man only. In this type in its extreme form, workmen 
are definitely instructed that in all matters they are ex- 
pected to receive and obey orders from their gang boss 
only, he in return being responsible only to the assist- 
ant foreman, the assistant foreman to the foreman, and 
so on. In its modified type, instructions many be taken 
from any line officer superior in rank. This modified 
type is quite possible without conflicting orders. 


SPECIALIZED TYPE 


In this type all similar duties, handicrafts and trades 
are selected and performed by one man or group of men 


so far as processes and classes of activity permit. The 
departmental division then follows processes, trades, 
handicrafts and classes of labor and equipment. The 
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principle of specialization has come into pretty general 
application even in conservative establishments. It is 
exemplified in the manufacturing side by such depart- 
ments as lathe, automatic screw machine, miller depart- 
ment, etc., and in the commercial side by such depart- 
ments as correspondence, sales, ete. 

Specialization is an economic necessity, but over-spe- 
cialization is to be avoided. After all it is the all-around 
men, the versatile, widely informed department heads, 
who form the vertebre of the backbone of a successful 
crganization. Among laborers, journeymen and minor 
bosses, it is safe and proper to go to extreme limits in 
specializing, but among those who are to fill posts of 
higher responsibility, it is not to be commended to draw 
the lines of specific organization with prescribed limita- 
tions of authority too closely. 

This desideratum can be brought about by grouping al- 
lied specialized departments with a general officer as the 
head of the group. Such general officer affords incen- 
tives in the way of promotion to specialists and also 
provides insurance when an unexpected vacancy occurs. 
It is impossible to foresee or prepare for the unexpected 
vacancy or other contingency which will demand exper- 
ience in exercising independent judgment and all-around 
knowledge of an industry, qualifications which are stifled 
by over-specialization and too great limitation of the 
powers of higher officials. 

With the development of the manufacturing side, we 
begin to have, not only increased departmentalization by 
handicrafts, trades and types of machinery, but we have 
as a rule the division of metal machine-shop work into 
three classes, namely tooling, group assembly, and_ final 
assembly or erecting. Next comes the recognition of the 
advantage of distinct departments of works engineering 
(including power, light and heat), design of product, 
tool designing, stores, orders, shipping, cost and other 
factory accounts, ete. In this specialized type of organi- 
zation, we still have military-numerical control of all 
these departments without the development of the prin- 
ciple of functionalization. 


FUNCTIONALIZED TYPE 


This term is used to designate a type of control in 
which there is delegated to a staff officer or department, 
absolute control over certain features, performances or 
functions common to all departments but distinct from 
specialized duties. To distinguish between specialization 
and functionalization we may define a specialist as an 
individual who is expert in a certain trade, handicraft or 
science which is an essential constituent of the particu- 
lar industrial process of the given establishment. <A 
functional staff officer or department, on the other hand, 
investigates a single phase or aspect common to all these 
handicrafts, trades and sciences. 

Functional management is more than the assignment 
of the one function to a specialist, which is the distin- 
guished feature of specialization. Functionalization de- 
termines what functions come into play in managing a// 
departments, such functional head for any one fune- 
tion being supreme in that function in all departments. 

It is by means of the functional departments and staff 
officers that the efficient modern organization best ac- 
complishes the codrdination which is so necessary after 
departmental specialization has been well instituted. 
Functional organization and control, which does away al- 
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together with line control, is a distinguishing feature of 
Doctor Taylors system of management. In his system 
he has three functional heads in what he designates as 
the planning department, namely, a head for the order 
of work clerks, a head for the instruction-card men and a 
head for the cost-and-time clerks. In the shop side he has 
four functional heads, namely, the gang boss, the speed 
boss, the inspector and the repair boss. An eighth func- 
tional head, namely, the shop disciplinarian, acts in the 
capacity of arbitrator of all differences. The functional 
men in the planning-department group operate as a whole 
through the head of the “order-of-work” clerks, who is the 
medium connecting the planning room with the shop 
Losses and through them with the mechanics and labor- 
ers (see Fig. 1). 

To a certain extent industrial establishments more or 
less unconsciously adopted some of the principles of staff 
control as developed in the modern military organiza- 
tion. Harrington Emerson divides staff control to cover 
four groups, namely: Men, materials, equipment, meth- 
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ConTroL Exercisep BY LINE DEPARTMENTS IN 
LINE AND STarr CONTROL 


Fig. 3. 


ods and conditions. He advocates line organization for 
discipline and permanence and the staff for expert guid- 
ance. 


SELECTING ORGANIZATION AND CONTROL 


It would be very difficult to set down a standard type 
to apply to all industrial establishments. However, it is 
quite possible to present a conventional general type of 
combined staff and line control adaptable with modifica- 
tions to most industries. This conventional type is then 
to be carefully inspected and studied by all persons who 
are to lead in carrying out the plans for organization 
prior to adopting any given system. In deciding on what 
production, cost system, or wage system to use, it should 
be remembered that men of exceptional ability may devise 
systems of exceptional merit, but they must either keep 
personal representatives of high ability permanently in 
charge of those systems, or else turn them over to average 
proprietors and employees to handle. And it is the per- 
sonal inefficiency of the average proprietors and men who 
operate the systems that determines the practical limita- 
tions of their usefulness. No system should be forced 
onto employees. Their coéperation must be secured first. 

In planning a new organization, meetings should be 
called of the various existing officials and department 
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heads. These meetings should be continued until a form 
of organization has been agreed upon. The sum total of 
the knowledge of a number of intelligent men is generally 
greater than that of any one of them, and action taken 
by an executive after consultation with the leading mem- 
bers of an organization, even if it is not in exact accord 
with majority opinion in some instances, is generally con- 
servative and safe. In management, and particularly in 
developing an organization whose function it is to man- 
age, the personal equation cannot be ignored. 

It is more important to know who your men are, how 
they are inter-related, their personal peculiarities, their 
feeling toward yourself and others, and the political or- 
ganization of the plant as a whole, than to know the in- 
timate details of production, although the latter is essen- 
tial. You cannot treat any two men in the same way 
and get the best results from each of them. The most 
successful organizer and manager is the one who knows 
his assistants, makes allowances for their peculiarities, 
and makes it a point to promote personal good will among 
them. 


SpreciFic Duties 


Specific duties must be clearly set forth not only for 
each group of individuals and various departments, but 
a schedule of individual responsibilities and routine 
should be prepared for the use of each individual in each 
department. In addition to defining departmental and 
individual duties, the duties of groups and committees 
must be listed. Charts and diagrams should be pre- 
pared to show responsibility and inter-relation of vari- 
ous departments, officials and committees of the organiza- 
tion as a whole. Similar departmental charts and dia- 
grams should be prepared for the various departments 
and subdepartments. Each chart should be supplemented 
by such extensive, explicit, detailed instructions as are 
required to make it perfectly clear. 


TypicaAL INDUSTRIAL ORGANIZATION 


Fig. 2 is presented as a comprehensive conventional 
model organization embodying the best contemporary fea- 
tures of staff and line control. The staff functions are 
limited to research, investigation and recommendation. 
All routine is carried on by the line departments. It is 
strongly urged that the staff be organized as distinct from 
the men having to deal ‘with regular routine, and that 
all staff departments be collectively under the leadership 
of a head of staff who should be a broadly educated man. 
We might designate him as an engineer-economist, al- 
though he may have advanced and developed through one 
of the branches of the organization dealing with engi- 
neering accounts, or, on the other hand, through a de- 
partment dealing with men, or one dealing with ma- 
chinery. 

Fig. 1 illustrates the proposed staff organization under 
four general heads, namely: Records; materials; plant 
equipment and processes; men. Briefly outlined, the 
functions of these staff departments are: 

Department of Records—This department, like all of 
the staff departments, is a department which has no di- 
rect disciplinary control over any of the various depart- 
ments which keep records. It is primarily a research and 
advisory department, the result of whose investigations 
and whose recommendations are brought up at such meet- 
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ings of department heads and others as may have been 
predetermined. It is the duty of the record department 
to see that records by various departments are not merely 
kept and stored away, but that from each set of rec- 
ords is secured a method of most effective analysis, so that 
the records of the past may be compared with the records 
of the present and conclusions may be drawn as to future 
action. 

The individuals engaged in this department must be 
experts in theory of accounts, the science of statistics, 
the art of graphical presentation and cost accounting. 
The tendencies and facts indicated by an analysis of the 
records must be brought forcibly to the attention of all 
individuals whose actions, based on experience and intu- 
ition, differ from the action indicated by an analysis of 
figures, records and statistics. It should be the aim of 
an organization to make history first and then to record 
it. The records of matters that are done and over with 
should be adequate but brief. Useless statements and re- 
ports should be eliminated. Detailed cost keeping can be 
and usually is overdone. 

What constitutes a delightful problem for an account- 
ent may be of no use as an aid to executive control. It 
is not so important to know exactly how bad a mistake 
has been as it is to know that mistakes are being made 
in time to stop them. An important function of the de- 
partment of records is to see that approximately accurate 
daily records are prepared which indicate quickly what 
the general trend of events is in each department of the 
plant. Direct contact with current work is brought about 
by the committee system, introduced by C. U. Carpenter, 
by which department heads responsible for the prosecu- 
tion of routine work frequently meet the heads of the 
“Records” and similar departments. 

Department of Materials—This department is advisory 
as to the fitness of materials, as indicated by the technol- 
ogy of the various materials employed, with constant at- 
tention to cost reduction as well as the bettering of prod- 
uct. Its head should be an engineer thoroughly conver- 
sant with the testing of materials. 

Department of Plant, Equipment and Processes—This 
department will consider and decide upon methods of 
routing, scheduling, motion and time studies, prepara- 
tion of instruction sheets and cards, standardization of 
equipment. In all of these matters the work of the staff 
department ends with the successful carrying out of a 
method recommended by it. The routine is carried on by 
men adapted to carry out routine work successfully. For 
instance, many of the decisions of this staff department 
are applied to the routine work of the planning or pro- 
duction department, which is not a staff department. 

Routing—This involves a study of the processes and 
product and the preparation of process maps for the 
various classes of product and the determination of most 
predominant paths, some of them consecutive, some of 
them simultaneous, together with the floor spaces, 
weights, bulks, etc., involved, and recommendations as to 
rearrangements of equipment and departments, and pro- 
posals as to building modifications and extensions. It 
consists further in the designation of which department, 
machine and class of individuals are to perform the op- 
erations indicated, and the recording of such assignments 
in such a way that the scheduling department can, in 
consultation with the department of records, prepare 
means for enabling the planning or production department 
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to have definite information as to the work ahead for 
each individual and department. 

Scheduling—This consists of the determination of the 
manner in which all orders which are to be worked on 
by the various departments of the establishment are to 
he listed so as to determine their sequence and the meth- 
ods of preparing a definite program, in order that the 
shop may be provided by the production or planning de- 
partment with a daily schedule covering the sequence of 
all work for the day. Scheduling naturally divides itself 
into two sections, one having to do with the scheduling 
and tracing of an order from the time of its first receipt 
or issuance as part of a manufacturing program to the 
time it is translated into many production orders by the 
production and planning department, the other having to 
do with the scheduling and tracing of the individual pro- 
duction orders. 

Motion and Time Studies—Motion study consists of 
the analysis of each process into its ultimate simplest 
steps, and the elimination of useless or improper mo- 
tions. This process is prerequisite to, and more difficult 
than, time study, which consists of the timing with a 
stopwatch of the elements indicated by the motion study. 
That motion study is more difficult than time study is 
proved by the revelations disclosed by Frank Gilbreth’s 
application of the motion-picture camera to assembling 
operations. Motion study research can be applied to ac- 
counting, designing and drafting methods and equipment, 
as well as to mechanical and trade processes. 

Preparing Instructions—The results of the researches 
in routing, motion studies and time studies are to be 
taken up with the most skilled men in each process, these 
being the men usually detailed as demonstrators while 
the motion- and time-study observations are being made, 
due allowance being made if the demonstrator is a so 
called pacemaker, and detailed instructions are to be pre- 
pared which are to be the standard practice and are not 
to be departed from. Proposals for different steps or 
methods from the standard are, however, to be encour- 
aged through the medium of a suggestion system, and 
duly rewarded if they result in improvement. 

The instruction sheets are to be furnished to the pro- 
duction or planning department for all new operations in 
just the same manner that the designing department fur- 
nishes the detailed shop working drawings for the de- 
signed product. In this particular respect it may be 
said that the staff department does, after all, come in 
touch with the routine work of the shop. However, hav- 
ing once decided on the instructions, the staff department 
is through with them as soon as they are working satis- 
factorily. 

In the use of instruction cards, only absolutely neces- 
sary information should be issued, and this in the briefest 
possible form. There is a tendency among systematizers 
to require voluminous instructions to be issued to work- 
ingmen who have neither the time nor ability to read 
and absorb them rapidly, even if they have the inclina- 
tion to do so. However, where the instructions are an 
attempt to present to the workingman the time and mo- 
tion analysis necessary to be followed by him in order to 
get his work out in the required time and earn his bonus, 
there is a good reason for statements such as “Read in- 
structions—3 min.,” “Pick up piece, py min.” ete. 

Standardization of Equipment—This covers standardi- 
zation of tools, appliances and fixtures by an expert in 
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tooling processes, who may wish to codperate with the 
motion and time-study man or men in securing data. 

Department of men—This staff department will con- 
sider hygiene and efficiency; psychology and efficiency; 
industrial education and efficiency; development of loy- 
alty through social and religious activities. The head of 
this staff department may appropriately be a social econ- 
omist with shop experience. 

Hygiene and Efficiency—This branch will take up such 
matters as adequate provisions for pure and abundant 
drinking water, proper sanitary and toilet arrangements, 
first-aid-to-the-injured, eye-strain due to poor light, poor- 
ly directed light, glare, lassitude due to impure air or 
too dry air, discomfort due to temperature being too hot 
or too cold, together with the installation of proper rem- 
edies and the maintenance of proper conditions. 

Psychology and Efficiency—Careful researches must be 
made as to the presence of avoidable fatigue due to such 
factors as monotony of occupation, long maintenance of 
a single position, constant repetition of certain move- 
ments, lack of conversation, studies of temperaments of 
eligible candidates for promotion, so as to give due con- 
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PROGRESS OF AN ORDER THROUGH THE LINE DE- 
PARTMENTS 


Work in shop de- 
departments. 


sideration to these characteristics of future gang leaders, 
assistant foremen, foremen and other officials, since irasci- 
bility and lack of sympathy on the one hand and lack of 
stamina and vigorous discipline on the other hand, may 
seriously interfere with the efficiency of a newly appointed 
petty line officer. 

Industrial Education—This department not only pro- 
vides for training of apprentices, but must provide means 
to each individual, so far as possible, for attaining greater 
efficiency. There must be systematic selection of each 
individual, and his systematic training for further devel- 
opment must be carefully planned. Developing the indi- 
vidual will automatically provide for the development of 
leaders. This department will handle such matters as 
the shop library and suggestion system. If we expect 
our men to think clearly, to do the right thing in emer- 
gencies and to prepare themselves for advancement in our 
service, we must give them the benefit of the experience of 
experts by a systematic course of instruction. 

Development of Loyalty—Systematic and continuous 
efforts must be made to make each individual’s work in- 
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spiring and to get each man interested in his work. The 
system of promotion must be such as to afford numerous 
examples whereby ambition may be preserved. Lectures 
on the history, processes and appliances of the company’s 
product are a factor in the development of loyalty. An 
active work in the interests of good fellowship and so- 
cial democracy will tend toward fair play for all and 
the avoidance of sharp practices in the dealings of em- 
ployees with each other. The efficiency of men loyal to a 
common cause, and to one another, is very much more 
productive than their mechanical efficiency alone, and an 
organizer should do everything in his power to make con- 
ditions favorable to the growth of this spirit. The funda- 
mental bases of loyalty are adequate compensation and 
personal recognition. If these are lacking, betterment 
work can affect only animal efficiency. 

Line Organization—Fig. 3 is a conception of a model 
comprehensive conventional line organization. It will be 
noted that the staff is put on an equal level with the 
works manager, but that it works through him and his 
line organization. The line organization is divided into 
three subdivisions. These divisions are under the leader- 
ship, respectively, of the chief engineer, the superinten- 
dent of planning and recording, and the superintendent 
of foremen, mechanics and laborers. 


o 
ve 
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PROGRESS OF AN ORDER 


The table shows how an order passes through the vari- 
ous departments under the supervision of the line de- 
partments. The numbers in front of each division indi- 
cate the sequence of steps in the progress of the order. 
The superintendent of planning and recording has con- 
trol over the manufacturing program and through his 
scheduling department controls the daily order of work. 
The methods of scheduling are determined by the staff 
organization. The routine of the scheduling of the regu- 
lar work is carried on by the line organization. 

There may be few industries large enough to require 
fully manned departments for all of the activities indi- 
cated. No matter how small the industry is, however, 
it must be analyzed minutely and the above principles 
of the science of management applied in its organization 
and operation. A department need not consist of many 
men. It may consist of but one man, or one man may 
conduct several departments, but his specific duties, rou- 
tine and responsibilities must be accurately determined 
and carried out, otherwise the industry is being carried 
on in a slip-shod, inefficient manner. In other words it 
is unorganized and the basic principles of the science 
of management are not being applied. 
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Machining Wrenches and Fork Ends 


By E. A. 


SY NOPSIS—Some milling, drilling and 
broaching operations in the shops of the Billings & Spen- 
cer Co., Hartford, Conn. 


interesting 


% 

The drop-forged wrenches manufactured by the Bill- 
ings & Spencer Co., Hartford, Conn., are so well known 
that the finished product needs no introduction. How- 
ever, the methods used in their making will probably be 
of interest. 

Apart from the operating screw and the small screw 
which holds this in place, the adjustable automobile 


SUVERKROP 


wrench consists of but two parts. Both of these are 
drop forgings. The handle member has nothing of spe- 
cial interest about it, but the moving jaw is a particularly 
interesting piece of work. The rough forging with flash 
still attached is shown at A, Fig. 1, and at B is shown 
the forging after the flash has been removed by trimming 
dies. The interesting part of the manufacture begins at 
this stage. 

A hole of the correct size is drilled through the cylin- 
drical part of the forging B. After this the forging is 
squeezed in a header and assumes the shane shown at C. 
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The hole drilled in B is of such size that when headed 
up, the oblong hole will be small enough to clean up when 
the broaches D, FE, F and G are pushed through it. 
These broaches are of the push variety used in a Bill- 
ings & Spencer broaching press. The upper end of each 
has a female center and the bottom end a male center 
fitting it. These serve to locate the bottom end of each 
broach with relation to the one which has just preceded 
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it. The sides of the upper ends of the broaches are 
chamfered off so that they are readily located in the 
chamfered female slot in the head of the broaching ma- 
chine. The broaches are about 6 in. long and it takes 
about 34 min. to push the entire set through. The plain 
piece H merely acts as a pusher for the final broach. 
Fig. 2 shows a Billings & Spencer broaching press 
pushing a broach A through one of the jaw forgings B 





Fic. 8. MILLING THE ENDs 





Fic. 9. MILLING THE Screw SEAT 











Fie. 10. Miriiine Backs or Siipine Jaw 





Fig. 11. CHECKERING 

















Fig. 12. Coarn Drive FoR WHITNEY MILLER 





Fic. 13. BROACHING ON THE SHAPER 





AMERICAN 





Fic. 14 


also shown in Fig. 1. Fig. 3 shows the broaching of the 
hole A for the nut in the Billings & Spencer monkey 
wrench B. A thin sheet-steel inspection gage is shown 
at (’. It is provided with a rectangular projection J) to 


fit the hole broached by the broaches F and F. 
Fig. 
backs of the stationary jaw member of an 18-in. wrench. 


t shows the jig and cutters used for milling the 


The milling of the inside of the jaw and slide, preparatory 


io milling the rack teeth, is shown in Fig. 5. 
MILLING THE Rack TEETH 


In Fig. 6 the milling of the rack teeth is shown, to- 


gether with a completed wrench. The work is done on a 
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Carter & Hakes miller. The jig is set at an angle to 
engage the operating screw. To avoid the use of excessive- 
ly large cutters an offset outboard support is used. 

The sliding jaw is also machined all over. It is first 
milled on the sides, as shown at A, Fig. 7. A plug en- 
ters the broached hole in the jaw and holds it while the 
cutter passes at an angle, finishing one side. Two diam- 
eters of cutters (not shown) are used. The smaller cutter 
finishes the raised part around the broached hole and the 
depressed part contiguous to the gripping part of the jaw. 
When one side is finished in this way the other side is 
machined in a similar manner on another miller equipped 
with a similar jig placed at the correct angle. 
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The second milling operation on the jaw is shown in 
Fig. 8. There the gripping faces and ends of two jaws 
are milled in a simple jig. The cutters happened to be 
removed at the time the photograph was taken. In the 
foreground in this illustration a finished jaw is shown. 

The seat for the actuating screw is being milled in 
seven sliding jaws in Fig. 9. In this case an ordinary 
milling vise holds the work. The final milling opera- 
tion on the back of the sliding jaw is shown in Fig. 10. 
Two jaws are milled simultaneously; they are held by 
the wedges A and the setscrew B. 

In Fig. 11 is shown a checkering operation which is 
done on a smal! hand miller. The piece A being ma- 
chined is one member of a pair of gas pliers. The cutter 
is shown at B. It has a serrated face. The jaw is lo- 
cated on a pin in the jig and held by the screw and 
clamp C. A cut is then taken across with the jig in the 
position shown. The jig is then swung 90 deg. to a stop 
and the second cut is taken at right angles to the first. 
The operation is very rapid and is done in considerably 
less time than it takes to tell. 

Fig. 12 shows a chain drive applied to a Whitney miller. 
The chain is of the silent type and was made by the 
Whitney Mfg. Co., Hartford. When in use the cover A 
is dropped so that the arrangement is entirely inclosed. 
This makes an excellent positive drive and is especially 
desirable in places where leather belts give poor results 
owing to the amount of oil they accumulate. 


BROACHING ON THE SHAPER 


An interesting broaching operation performed on a 
shaper is shown in Fig. 13. The work is broaching the 
hole for the sliding jaw of an adjustable S-wrench. Two 
parallel holes are first drilled through the forging and 
then the bridge between them is removed by a species of 
end mill. 

The forging then goes to the shaper. The head A 
carries either two or three tools B. For this size hub two 
tools are used; the seat CU, it will be observed, has no tool 
in it. A trip fastened to the frame of the shaper lifts 
the indexing pin on the return stroke of the ram and per- 
mits the head to be rotated to bring the next tool into 
working position. The work is secured in a fixture D. 

The forked connections shown in Fig. 14 were formerly 
milled on four faces in a jig similar to half of the jig 
shown; but owing to the enormous quantity on order 
something had to be done to increase the output. The 
result was the double jig which handles either 10 or 12 
pieces according to their size. 

A multiple drilling machine and jig are shown in 
Fig. 15. The machine is set up to drill the holes in the 
shanks of six pieces simultaneously. There are two swing- 
ing clamps A and B, which are locked by the button lock 
C in the center. Seats are provided for the pieces D and 
a thumb-screw holds each with the required tension. 
A later developed jig for this same work, but not in use 
at the time the photograph was taken, is equipped with 
magazines, one of which the operator loads while the 
drills are going through the work held in the other. 

The jig for drilling the hole at right angles to the 
shank is shown in Fig. 16. The pieces are forced to a 


seat in the jig by the spring-actuated plungers A. These 
plungers are connected to the handle B, common to them 
all, which is used to release the spring pressure when 
the work is completed. 
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Early Difficulties of the Machinist 
By Hi Sipiey 


When a machinist accomplishes a special job nowa- 
days with equipment that is not adapted to that par- 
ticular kind of work, he is inclined to swell up like the 
proverbial “pizened toad” and flatter himself that he is 
an uncommonly clever chap. Some contract shops will 
refuse certain profitable jobs because the superintendent 
or foreman declares such work simply cannot be done on 
the machines they have. But not so in the old days. 
Each job was different, and frequently the proprietor of 
a shop would accept a job*and then take his chances on 
being able to turn it out. And in those days machine 
tools were often limited to blacksmith drills, lathes and 
planers of the most primitive design, yet the boss or his 
men invariably managed to figure out some scheme to do 
the work. 

A short time ago I had occasion to call on John B. 
Haberle, who has followed the machinist trade for 41 
years in South Bend, Ind., and as far as I have been 
able to learn, he is the pioneer machinist of that city. 
He now has a prosperous establishment of his own. 

As I entered his cozy office, Mr. Haberle was gazing 
out of the window at the river, which at the time was 
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very high and swift, and by way of opening conversa- 
tion I commented on the damage it was likely to do to 
the factories along the water’s edge. He turned around, 
and welcoming me cordially, remarked that he knew a 
time when he would have been mighty glad to have some 
of that water at his disposal. Motioning me to a chair 
and tilting himself back comfortably, with a reminiscent 
twinkle in his eyes, he continued. 

“Yes, 40 years ago we would have given a good deal to 
have some of that trickling down our mill race. I was 
working as an apprentice for old man Strayer then, and 
we depended entirely on water power to run our little 
I say we depended on it, for that was often all it 
Strayer’s shop was 


shop. 
got us—we just kept on depending. 
down at the tail end of the race, and above us were a 
dozen or so other factories, among them a pulp mill. 
About the time we got a rush job, this pulp mill would 
start running day and night, and the other shops gobbled 
up what water was left, so that down at our end there 
wasn’t enough water to wet a postage stamp. We could 
let out all the holler we wanted to, but it didn’t do us 
any good. Just had to wait for a heavy rain and then 
rush our work out. 

“And then when we did get plenty of water, our wheel 
not being very well protected, occasionally a stick of cord 
wood or a boulder or an ex-cat would get wedged in and 
we would be hung up until the gates could be closed and 








516 AMERICAN 


the obgtruction removed. This happened once when it 
was 16 deg. below zero. That time the wheel dropped 
clear to the bottom of the pit, and we had to work 
around in two feet of water to get it back in place again. 
It was an awful job. 

“But juggling with that wheel was only one of our 
little pastimes. The boss took on all kinds of jobs, from 
overhauling a carpet sweeper to building a traction en- 
gine, and with ‘machine tools’ the like of which you 
wouldn’t find outside the Smithsonian Institution today, 
and castings that were as hard as flint, we had to fall 
back on our ingenuity pretty often. But I guess it 
didn’t hurt us any. 

Castincs THat Wovutp Make You Cry 

“Speaking of the castings, they would make a man 
weep now, and at that we had to pay six cents a pound. 
We bought these from a foundry up the river, and had to 
furnish all the material ourselves—iron, coke, ete. The 
foundry owner in turn paid a molder $80 a ton to get the 
work out, so you see our six cents a pound covered only 
the labor. 

“The cupola in that foundry was an old boiler shell 
set up on end, and lined with firebrick, and the blower 
was a home-grown affair that made more noise than 
wind. When getting ready for a heat, if the charge ran 
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ANTEDILUVIAN ACCESSORIES 


short it was considered all right to toss in a lot of brake 
shoes or I-beams, and I guess they didn’t stop at cobble 
stones—anything to fill up. But nobody knew much 
about analysis around here, although in fact they did 
throw in some real iron now and then, which was an 
evidence of the rare intelligence of some of our early 
iron-masters. 

“In the shop, of course, we forged all our own drills, 
and made our own taps, too. We took a lot of pride in 
making the drills, and when a fellow turned out, one that 
would drill a 4%-in. hole through a 144-in. shaft, he had 
reached the apex of achievement. The drills were flat, 
but sometimes for long holes we would give them a slight 
twist so that they would clear better. We turned and 
threaded the taps on a lathe, then set them in centers 
bolted to a planer table, clamped them in place with a 
dog and then planed out the grooves. After that they 
were tempered much the same as we temper tools to- 
day. There were no taper shanks then, and we made 
two flats on the end. 

“For chucks, which were unknown to us, almost, we 
cut a half circle the size of our work in a block of wood, 
and bolted this block to one side of the faceplate. The 
work was then held in place with a strap. For turning 
the hubs of bevel gears, we used two blocks and a yoke, 
the blocks being beveled to fit the face of the gear. Since 
the blocks were not adjustable, and all work being of a 
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different size, we almost had to carry a lumber yard as 
part of our stock. 

“Once we had occasion to turn up the end of a 14-ft. 
shaft to receive a collar for a coupling, and the longest of 
our two lathes had only a 10-ft. bed. But did it stump 
us? Not much. The small lathe happened to be in line 
with the big one, so we took the tailstock off the big fel- 
low and the headstock of the little one, bolted the two 
beds together so that they wouldn’t spread, and turned 
up our shaft in fine shape. One lathe was nearly twice 
as large as the other, but we stuck some blocks under 
the small lathe to bring it up to the right height. Of 
course, it may have varied one way or the other a bit, 
but that didn’t make any great difference. We didn’t 
know a micrometer caliper from a bench clamp, and most 
of our fine work was measured with a foot rule. 


FINE WorRK WITH A CHISEL 


“Keyseaters and slotters, too, were a minus quantity. 
All such work was done with a chisel, and we turned out 
some fine-haired jobs, too. We took pride in finishing up 
a keyseat with a chisel so that we wouldn’t have to use 
a file, even. I think that is a lost art. One time the 
water works had a big bevel gear sent them without a 
keyway, so that it could be properly located on the shaft 
after the wheel was set, and I did that job. The hub 
of the gear was 14 in. long and keyway 114 in. wide, and 
I was a pretty proud young man when I finished it 
without having to resort to a file. Well, it was quite a 
feat, at that. 

“In later years we purchased a miller. It was a small 
outfit designed to set up on a bench, and I think the 
price was $225, and while perhaps it couldn’t whittle 
off three or four pecks of chips an hour like some of 
them do today, just the same it would handle almost any 
job we had, after a fashion, because it was universal in 
about seven different ways. In fact it was so universal 
that it could reach around and scratch its own back. 

“A shop that had an emery wheel then was thought to 
be making some rapid strides toward absolute efficiency. 
But they were rather costly; a 14x1\%-in. wheel stood 
at $16. And at that they were made of glue, mostly, for 
they were pretty sure to go to pieces if they got wet. 
They wouldn’t stay true very long, either, and when 
they got out of round, there was no way of turning them 
down again; and if a man dug in too deep, they would 
fly to pieces. I rémember the stand we made for the first 
one we got. It was a wooden frame with the legs spread 
out like a camel getting ready to say its prayers, and the 
shaft was mounted on pillow blocks, and there was an 
iron bar for a rest. 

“Sometimes we would get a big pulley to ream out— 
one far toc big to swing on our lathes or to set under a 
drill, so we laid it flat on the floor and with a reamer hav- 
inga_ half-round piece of wood attached to each side of the 
cutting end to keep it centered, we fastened a long bar 
to the tool and let this bar slide on the rim of the pulley 
while a man walked around with it, much after the man- 
ner of a horse hitched to a house-mover’s windlass. 

“Well, it’s a long time since all that happened, but 
those things are impressed on my mind better than a lot 
of experiences of more recent years. I often wonder 
what some of our highly scientific modern mechanics 
would do if they were obliged to put up with the tools 


” 
we used. 
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A Puget Sound Wood-working Machine Shop 


By F. A. STANLEY 


SYNOPSIS—A large shop in the State of Washington 
equipped with special tools of all kinds for the manu- 
facture of wood-working machinery. These in- 
clude large jigs and fixtures, special planing and milling 
equipment, babbitt working devices and other appliances 
of a useful nature. 


tools 


3 

The Stetson-Ross Machine Works, of Seattle, Wash., 
is one of the largest plants in the Northwest. ‘The shops 
of this concern contain*many features of interest. The 
company manufactures wood-working machinery, and 
some idea of the extent of its plant may be gathered 
from Figs. 1 and 2 which are general views in the ma- 
chine shop and eréeting department. Many special tools 


have been devised here for facilitating the manufacture 
of wood -planers and similar machines; a number of 
these are illustrated in the halftones that follow. 

Upon referring to Fig. 1 a large Beaman & Smith 





Fra. 1. 


miller will be noticed at the left in the central bay; a 
better view of this tool is presented in Fig. 3, 
shows it in operation milling the base of a grinder man- 
ufactured for sharpening profile cutter heads for wood 
planers. This machine represents a modification of the 
original form, and a few details may be of interest. 

The horizontal rail was devised to travel on a column 
at the left of the machine and one of the horizontal heads 
was placed on this rail in a vertical position, so that in 
the present form there is one vertical and one horizontal 
cutter which may be operated independently or in unison. 
A power elevating device for the rail was added to the 
left-hand column, the rail being counterweighted at a 
point near the center to assist the operation of the ele- 
vating screw. A chain drive was applied at the left of 


which 


the column for operating the vertical spindle on the 
crossrail. 

This driving chain is kept under suitable tension by 
idler sprockets which travel up and down with the rail 
and take up the slack. A cone driving pulley at the left 
of the bed has been replaced with a gear box giving eight 
changes of speed. 

The operation of surfacing the face of the column on 
the grinder casting shown on the platen, requires the 
use of both facing cutters and dovetail mills. Two fac- 
ing mills of the inserted-tooth type are shown in place 
on the spindles, and a devetail cutter will be noticed at 
the front of the work. This latter cutter is employed in 
finishing the sides of the guide on the column face. 


SoME DRILLING JI@s 


The operation of drilling the top face of a solid cast- 


iron bed for a wood planer is illustrated in Fig. 4. These 





GENERAL View Woop-WorkKING MACHINE SHop 


machines have beds of frames from 28 to 49 
in. in width, and the jig is so constructed as to be used 
on these different widths of castings. The jig consists 
of two steel bars with guide holes for the drills and with 
brackets bored to fit a pair of shafts which tie the two 


sides of the jig together. 


ranging 


There is at each end a square spacing bar which is 
drilled with locating holes at different points, so that 
the two jig plates may be readily set the right distance 
apart for any width of planer frame. The method of 
clamping the jig on the work is obvious, and the utility 
of the adjustable device for different sizes of castings 
will be appreciated by all. 

Two open jigs are shown in Fig. 5. 
and left-hand and are designed for drilling holes in 


These are rizht- 
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matcher spindle yokes. These yokes are castings of pe- 
culiar outline which would be rather awkward to handle 
The yoke casting has a plain dove- 
on the 


without suitable jigs. 
tail guide to at the corresponding 
matcher, and the jig is provided with a locating guide 
over which the casting to be drilled is slipped and thus 
positioned correctly for the drilling operation. 

As the work is placed against the stop bracket inside 
the outer plate of the jig in which the drill guide 


surface 


the jig 
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two side heads, right and left, which have to be planed 
on vertical and angular surfaces, are machined simul- 
taneously by being strapped to opposite ends of a huld- 
ing fixture in the form-of a hollow angle plate which 
sets the castings at the proper slope for the surfacing 
under the planer tool. 

The cutting tool is shown 
seats of the spindle box. In 
are placed crosswise, 


operation on the cap 
an earlier operation the 


castings and the bottom of the 
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DRILLING PLANER BEDS 


is removed for the insertion of the 
This is a simple operation requiring merely the 
four 


bushings are carried 
work, 


loosening of ScTeWS. 


PLANING AND GRINDING 
\ Cincinnati widened planer in operation on a pair of 


side heads for the wood planer is shown in Fig. 6. Thx 





i aalai =] 


Fre. 3. Larce MILuer 














fn Macrunsst 





Fie. 5. A Parr oF OPEN JIGs 

work is planed off so that the castings will stand proper- 
ly when fitted on the frame of.the wood planer. This 
planed surface at the bottom of the work enables these 
peculiarly shaped pieces to be easily secured to the fixture 
The extension on the platen is 
which would 
table for 


on the planer platen. 
used for supporting certain 
otherwise project too far over the end of the 
satisfactory machining. 

Practically all cylindrical parts are finished by grind- 


long pieces 


ing. An interesting view showing some of the work 
handled in this manner is presented in Fig. 7%, which 
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represents a Norton 14x7-ft. grinder with a number of 
planer feed rolls in the foreground and a rack with 
cutter heads and side-head spindles at the right. 

A pair of matcher heads with the ground spindles and 
pulleys in place, is shown in Fig. 8. This illustration 





Fie. 6. PLANING A PrRONY-BRAKE HEAD 















Fie. 10. Toots For CoMPRESSING AND REAMING 


BABBITT BOXEs 


gives a good idea of the strength and rigidity of the cast- 
ings and steel parts in the construction of this machine. 
Fig. 9 is shown at this point as an illustration of a 
heavy head for a cutter spindle. 


Some of the tools used 
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in finishing the bearings in this type of head are pre- 
sented in Figs. 10 and 11. 


Toots FOR COMPRESSING AND REAMING Baspitt Boxes 


The babbitt boxes in the casting shown in Figs. 10 
and 11 are poured with the arbor A inserted in place. 
After the pouring operation the metal is compressed and 
then reamed. The tools for the compressing operation 
consist of the roller device B and a clamp C which draws 


the cap down into place. The tool B is a tubular shell 
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Heaps 


Fie. 8. MATCHER SPINDLI 
with a series of rollers which rest on a large roll through 
the center and which project from the face of the shell 
sufficiently to contact with the babbitt. 

The inner shaft, which acts as a roller, is turned by a 
ratchet wrench on the squared end and causes the smaller 
rollers to revolve in contact with the babbitt metal in the 
cap in the box. The cap is gradually drawn down tight 
by the heavy clamp until the bearing has been rolled ap- 
proximately to standard size. A scraping reamer /) is 
then slipped into place and the bearings finished about 


rHE 


Tue ALIGNING REAMER IN 
Boxes 


Fie. 11. 


0.004 in. over size, this being the allowance for the run- 
ning fit of the spindle in the boxes. 

The scraping reamer )) has a single flute in which a 
blade is secured, the cutting edge projecting just enough 
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to scrape the babbitt metal. This tool serves as an align- 
ing reamer as it carries a blade at each end for the two 
boxes. 

Several different reamers of this type are shown in the 
foreground of Figs. 10 and 11. These are used for dif- 
ferent sizes of work. In certain cases the scraping blade 
is secured by screws tapped in from the front, while in 
other instances wedge-shaped shoes are drawn into the 
groove in the bar by means of screws which bind the 
blade tight between the shoes and the seat milled in the 
bar. 

After these reamers have been used, very little scrap- 
ing by hand is required in the boxes; they are, how- 
ever, gone over with a scraper which corrects them by 
removing such high spots as are discovered upon apply- 
ing a test bar coated with lamp black. 

The babbitting arbor at #, Fig. 11, is used in a cer- 
where a thrust bearing is required in one 
of the and the arbor is grooved accordingly, as 
shown in the left end. The scraping bar or reamer for 
this particular bearing is shown at F’, and the blade 


tain bearing 
boxes 
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which finishes this thrust bearing has corresponding 
grooves for scraping out the annular thrust channels in 
the box. 

A Home-MapE Bortnc MACHINE 

The boring machine, Fig. 12, is a home-made tool con- 
sisting of large bedplate on suitable standards, at one 
end of which is attached an arm and drill head, the 
spindle of which is utilized for rotating the horizontal 
boring bar. The outer end of the bar is supported by an 
adjustable bracket which may be elevated to conform to 
the height of the driving spindle. 

The casting shown, in place on the table in this ma- 
chine is a feed-roll housing for a wood planer, and both 
ends of the housing are bored in unison by the two 
double-end cutters carrying the bar. The work table is 
slotted longitudinally and crosswise so that the fixtures 
and work may be readily located and secured in place. 
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Disk CUTTING-OFF MACHINE 
Another home-made machine is shown in Fig. 13. 
This is designed for cutting off high-speed steel stock 
with a soft-steel disk, which is about 12 in. in diameter 
and which is run at about 10,000 ft. per minute. The 
disk is mounted upon a spindle in a head attached to a 
ram, consisting of a pair of cylindrical bars yoked to- 
gether at the rear and reciprocated in their long guides 
by a slotted yoke oscillated through the medium of a 
crankpin block and connecting rod. The table has a 
vertical feed by means of a screw and a fine-tooth ratchet 
wheel actuated by a pawl. In operation the work is fed 
up about 7/,, in. at each pass of the wheel. 


Generating Radii on a Grinder 


By G. D. HaypEN 


The high heat required to properly harden high-speed 
tools usually makes them unfit for use as finishing tools. 
After the keen edges wear down about so much they 


FT 


Fie. 138. A Disk CuTTiING-orr MACHINE 

When the business parts of such tools can 
hardening, this difficulty can be over- 
proper allowances when they are turned 


usually stay. 
be ground after 
come by making 
or formed. We then have high-speed tools that stand 
up. This feature is very important and desirable on circu- 
lar tools for use on screw machines as well as other work. 

Plain circular tools with shoulders or steps are ground 
very satisfactorily even to the square corners, with a 
radius in the corner of 0.002 or 0.003 in. and even less, 
when care is taken. Circular cutting-off tools, where the 
work cut off is required to be rounding, such as on the 
head of a capscrew, are not usually ground, due to the 
difficulty of shaping the wheel to the proper curve and 
maintaining it. The radii on such tools, however, can 
be ground satisfactorily by a generating process with a 
straight face wheel without shaping. 

To set up for grinding a generated radius, select a tool 
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and cutter grinder that has the usual horizontal and ver- 
tical movements. Mount the cutter to be ground on a 
faceplate, with the axis at right angles to that of the 
wheel, having them both the same height, that is, the 
center of the cutter on a line with the center of the wheel 
as shown in Fig. 1. Bring the cutter (outer edge) to the 
side of the wheel, feed in and grind a square shoulder, as 
shown in Fig. 2. 

By lowering the center of the cutter half of its diam- 
eter, or until the outer edge is in line with the center of 
the wheel and feeding it in, we grind a curve, the radius 
of which is equal to that of the wheel, as shown in Fig. 3. 
It will now be seen that between these two positions, 
which are the extremes, any radius can be generated from 
a square corner to a maximum, which is the radius of the 
wheel. 

Of course, to preserve the wheel, all cutters should be 
rough formed previous to hardening. This can be done 


Cutter Cutter 


f ss 











FIG. 1 FIG.2 
Straight § 
Radius. * S 
Cutter = 
FIG. 3 FIG6.6. 


FIG. 5 FIG. 4 


oe acest 





MACHINIST 521 


stantly increasing their distances from the center of the 
cutter O. Subtracting the distance OD’ from OC" will 
give the distance D’G’, likewise OD”’ from OC”’ gives 
G’’'D”’, etc. These distances D”’'G”’, D”G”, D'G’, etc., 
are the true or actual amount ground off the cutter in 
the several positions; that is, the distance EF (Fig. 5) 

changes from CD to D'G’, D’G”, DG", accordingly. 
The next step is to find the length of the chord #7 that 
the wheel gives in the distance AF. We find AF, having 
the distances AF and EF. As long as the thickness of 
the cutter is constant, the height of the chord 7 is con- 
stant, as well as the distances (CD, C’D’, ete. As the dis- 
tance EF changes into the distances D'"G”’, ete., which 
are now known, as shown above, the distance AF changes 
accordingly. Therefore, for each assumed position we 
must figure the variable distance AF. This distance AF 
for the several positions is what we are after, as it enables 
us to calculate the generated radii, as we have the length 
Q ~ 
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GENERATING RApiIr ON A GRINDER 


exactly the same manner on a miller, if desired, by 

uunting the cutter in the dividing head and using a 

ide milling cutter in the spindle. 

By plotting a curve, using for calculation the conditions 
one usually has, the diameter of the cutter and the diam- 
eter of the wheel, a ready reference will be had for use at 
any and all times. 

CALCULATING THE CURVE 

The necessary calculations required to plot this curve, 
Fig. 7, are not very difficult, except for the length, in- 
volving only plain right triangles. The first step after 
getting the diameter of the cutter and the wheel (in this 
case 2 and 4 in., respectively), is to assume several posi- 
tions as if grinding, starting from the position which 
gives the maximum radius, or the central position, and 
going down to the side position which gives no radius, 
such as 0, 15, 30, 45, 60, 75, 90 deg., as illustrated in 
Fig. 4. 

At the 0 deg. position, grind a curve of the maximum 
radius. For convenience in figuring, arrange the thick- 
ness of the cutter, the distance AF, Fig. 5, so that the 
depth of the radius ground will be % in. (the distance 
EF and CD, Fig. 4). This distance remains constant 
regardless of whether the position of the wheel is 0, 15, 
30 deg., etc., as shown at CD, (’D’, C”’D”, C’"D'". 

Now since the depth of the cut CD remains 1% in., as 
shown above, the several points D, D’, D”, D’” are con- 


of chord and height of arc from which we figure the 
radius for each. 
THe CHART 

The chart is laid out with distances giving the gen- 
erated radii across the top, and heights of wheel above 
the cutter, in inches. The points are located according to 
the figures and a curve drawn through them. 

One peculiar thing about grinding cutters this way 
is that should the radius to be ground be small! and the 
cutter thick, the result will be as shown in Fig. 6. This 
gives us a straight portion besides the radius, due to the 
point D’”, Fig. 4, where the wheel leaves off, running 
below the horizontal line G”’, as at A. 

When the path of the wheel crosses below the horizontal 
line we can see that the leaving-off point must be further 
away from the center O than the distance from O on the 
horizontal to the edge of the path, making the side of the 
wheel grind off the difference at the same time that the 
face is grinding the curve. 

There are other possibilities also. Instead of having 
the center of the wheel on the line AEM, the center M 
can be any distance above, permitting of all kinds of com- 
binations, for both forming and cutting-off tools. 


Iron may be introduced into metals by the use of a flux of 
yellow prussiate of potassium It is placed on top of the molten 
metal and stirred in The iron is reduced to the metallic con- 
dition and enters the metal.—‘‘Brass World.”’ 
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Designing Charts for Belts 
SPECIAL CORRESPONDENCE 


The dimensions of belts in relation to the power trans- 
mitted and the effective pull may be obtained from Figs. 


J 


Effective Pull in Pounds per Inch of Width 





Horsepower Transmittea per Inch of Width 





0 J 2 3 4 5 6 7 8 

Velocity of Belt in Feet per Minute, Thousand 

Bett CuHarts PLorrep FroM EXPERIMENTS 
oF WILFRED LEWIs 


Fra. 1. 
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1 and 2. Fig. 1 conforms to the usage of Wm. Sellers & 
Co. as deduced from the experiments made for that firm 
by Wilfred Lewis (Transactions, A. 8. M. E., Vols. 7 and 
20). Fig.°2 conforms to the recommendations of Carl 
G. Barth (Transactions, A. S. M. E., Vol. 31), based 
on a reanalysis of the same experiments combined with 
extended observations of belts in service by F. W. Taylor 
(Transactions, A. 8. M. E., Vol. 15). 

Mr. Barth’s recommendations are intended to secure 
maximum economy of belts and upkeep. He considers 
the proper working loads of belts when proportioned 
from this viewpoint to be so well within the capacity of 
any good joint that the kind of joint may be ignored. A 
consideration of present practice leads to the suggestion 
that the Sellers chart be followed for main driving belts 
and the Barth chart for machine belts. 
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Effective Pullin Pounds per Inch of Width 
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Horsepower Transmitted per Inch of Width 





] 
Velocity of Belt in Feet per Minute , Thousand 
Fie. 2. Bett CHARTS PLOTTED FROM FORMULAS OF 
CarL G. BartTH 


The horsepower values determined from the charts are 
based on an angle of subtention of 180 deg. If this angle 
is greater or less, these values are subject to increase or 
decrease by multiplication by the proper factor taken 
from the following table. 

Angle of sub- 


tention..... 90 100 110 120 130 140 150 160 170 180 190 200 210 
Factors... .. .0.65 0.70 0.75 0.79 0.83 0.87 0.91 0.94 0.97 1.00 1.03 1.05 1.07 


FACTORS TO BE USED FOR DIFFERENT ANGLES OF SUBTENTION 


._AZ 
ve 


Brass wood screws are made without any lead in the brass 
mixture for the reason that it would prevent the head being 
formed by upsetting as it now is upon the machines used for 
making these screws. Brass machine screws, however, are 
made from leaded brass for the reason that they are entirely 
turned out and an easy cutting metal is necessary.—‘‘Brass 
World.”’ 
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Operations in Making a Large Cast-Tooth Gear 


J. 


SYNOPSIS—The operations required for making a 
molded-tooth gear. A description of the pattern work, 
core making and molding operations. The molding ma- 
chine described and the necessary operations shown. 
6 

The making of a cast-tooth gear that wil! work cor- 
rectly calls for skill and accuracy, close measurement 
and careful attention to detail. A description of the 
pattern work required and subsequent molding operations 








Fie. 1. Tur Tooru-GEar CAsTING 
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In making this drawing allowance for contraction and 
finish, where required, should be made. Subsequent 
measurements, taken from these lines, minimize the 
chances for making mistakes. 

The sweep board B is next made. The construction 
of this is simple and needs little explanation. Its length 
equals the radius of the outside of the tooth, less the 
allowance for the size of the spindle used, its width being 
4 or 5 in. wider than the face of the wheel. This sweep 
board forms the outside diameter of the wheel and strikes 
a level seat for the covering or cope cores, when attached 
to a spindle by an arm C, 

This arm is so arranged that the face to which the 
sweep board is bolted is in line with the center of the 
spindle. This style of arm, secured to the spindle by 
setscrews, can be used only when the spindle revolves. 
When the spindle is stationary the arm is made with a 
split bearing, and the height is regulated by an adjust- 
able collar on the spindle. 

The edge of the sweep board where it comes in contact 
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necessary to produce the casting shown in Fig. 1, will 
be of interest. 

In commencing operations the pattern maker should 
first make a full size layout of the section A, Fig. 2. 
This may be termed a compound section drawing, being 
a section drawing of the ring proper and also of the bolt- 
ing faces for the spider. This is done, not because it is 
necessary to the production of the casting, but for con- 
venience, to insure accuracy, and as a time saver during 
the subsequent operations. 


with the sand should be beveled to prevent dragging of 
the sand, as it revolves; to prevent wear it should be 
faced with sheet iron as at D. 


MAKING THE TooTH BLOCKs 
In making the tooth blocks, only the space on the op- 
posite faces of two teeth is required. These tooth blocks 
are connected at the back by a board which is later at- 
tached to the slide of the machine. A group of these 
tooth blocks is shown in Fig. 3, A being the form required 
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524 AMERICAN 
for the job under consideration, B the tooth block for 
a large bevel gear, and C the tooth block for a double 
helical, or what is commonly known as a herring-bone 
gear. This, with a small segment to use with the tooth 
block, forms the outer diameter, or shrouding, and com- 
pletes the pattern work for the outer face of the wheel. 

The inside of the rim is formed by cores, the three 
hoxes for which are shown in Fig. 4. There being eight 
arms in the spider, the length of the box 
of the circumference. It is 


A equals a 


chord one-sixteenth made 


half the depth of the gear, the half cores when dry being 
pasted together. Eight complete cores, cope and drag 
are. made plain, having only the internal flanges of the 
wheel, while eight are made with a bolting flange for 
the spider. These are set in the mold alternately. Four 
of the cope halves of the latter have an extra piece B to 
form connection for the feeding head, these cores again 
being equally divided when placed in the mold to equal- 
ize the pressure. g 

With the making of the box for the cope or covering 
cores C the pattern work is completed, Sixteen of these 
cores are required, four of these having a block (not 
shown) to form a hole corresponding to the four cope 
halves of the rim core, thus connecting the feeding head 
be seen at A, 


to the top of the mold. These cores may 


lig. 6. 


Tue MonpInc MACHINE 


The machine used in forming this mold has an inner 
revolving table surrounded by an outer table or ring, 
on the same level. For large gears the flask in which the 
mold is formed is centered upon this outer ring and is 
stationary. The inner, or table is provided 
with a center for a vertical spindle for the 
This can be set up or removed as desired. 


revolving, 
carrying 
sweep boards. 

The has an 
adjustable arm. This arm 
slides with faces to which the tooth space block can be 


table also arrangement for carrving an 


has horizontal and vertical 


secured. There is a stop arrangement, and the number of 


spaces, or distance of movement, is regulated by change 








Fic. 5. Motpine tHe Treru 
gears, the number of turns given to the shaft, revolving 
the table. | 
In making gears Of a diameter equal to or smaller than 
the revolving table, the method is somewhat reversed, the 
flask the block re- 
maining Stationary, The tooth block is attached to an 
overhanging arm which is adjustable as to height and 


revolving with the table. and tooth 


MACHINIST 











Vol. 38, No. 13 


swing so as to control the diameter of the wheel. This 
arm also has slides of both vertical and horizontal move- 
This allows the tooth block to be removed from 
in either direction at the convenience of the 


ment. 
the sand 
operator. 

The mold is shown complete in Fig. 5, for a shrouded 
pinion with the face swept up and the joint formed, 
one tooth-space molded and the table moved the re- 
aquired distance for the next tooth. The rods and nails 
lving on the top are used to reinforce the sand as the 
tooth space is formed. 

The mold is shown separated in Figs. 6 and 7, a bot- 
tom plate being clamped to the lower, or drag, half. This 


is swept up to a plane surface, which must be wide 





Fig. 3. Tue Tootn BLocKs 
enough to form a bed or seat for the rim cores; prov ision 
must also be made in this for the gates through which 
the metal passes into the mold proper. These openings, 
in this case four in number, enter at and below the rim 
of the wheel and are carried toward the center by tubes 
of firebrick. 





Fic. 7. Tre Motp Separatep 


The belt or flask is then placed central on the table of 
the machine, wings or plates being bolted on the inside 
to properly support the backing of sand. In order that 
this sand may be rammed solid it is best that some form 
of temporary ring be made on the inside, slightly less in 
diameter than of the wheel required. 

This is later removed and the spindle set up in its 
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center, the diameter of wheel roughly marked and the 
surplus sand shoveled away, leaving a solid face allow- 
ing for the passing of the sweep board. This is set in 
position and a coating of facing sand applied to the 
mold, the sweep being used to true up this face. The 
sweep is then removed, and the arm with the tooth-space 


~ 











Fic. 6. THe Mop, SHowine tHe Riu Cores 


block attached is set in position and the teeth are formed 
one at a time, the sand being reinforced by rods set 
vertically. The mold is then in the form shown in 
Fig. 7, and is placed in the oven and dried, this usually 
being done overnight. When possible, natural gas is 
used. 


os 
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Wisconsin’s Orders on General 
Sanitation * 


Order 2219—-Cleanliness, Dry Floors, Sweeping. In all 
places of employment the floors and walls of the rooms, 
and the machines, benches, vessels, and other things 
in the room, must be kept as clean and sanitary as the 
nature of the industry will permit. Where wet processes 
are used, the floors must be so drained that there is no 
measurable depth of water in which the operators must 
stand while working. Where practicable, dry standing 
room must be provided for employees. All waste, sweep- 
ings and decomposed matter must be removed from the 
workrooms each day, and their removal must be made in 
such a way as to avoid the raising of unnecessary dust 
or noxious odors. When possible, the sweeping and the 
removal of waste should be done outside of working hours. 


CUSPIDORS 


The doctors who have had the widest experience in the 
treatment of consumption (tuberculosis) state that spit- 
ling on the floor spreads this dread disease more than 
any other one cause. The commission wishes strongly to 
urge every employer to provide cuspidors for his employ- 
ees. These cuspidors should be made of paper, which 
ean be burnt, or of some impervious material which can 
be easily cleaned and kept in a sanitary condition. The 
cuspidors should be filled with a solution of borax, bor- 
acic acid or some other odorless disinfectant solution 
which will prevent the germs in the sputum from be- 
coming dry, and floating in the air. 

Cleanliness on the part of the persons handling lead 
is important. Below are given 14 suggestions for work- 
men, which should be posted in conspicuous places in 
every industry where lead or other poisonous materials 
are handled. Every machine or furnace which emits 
poisonous dust or fumes should be equipped with an ex- 


*From Bulletin No. 1, Vol. 2, of the Industrial Commission 
of Wisconsin. 
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haust system. ‘This is required by the orders on exhaust 
systems. 

Where practicable, harmless materials should be substi- 
tuted for lead. For instance, in interior painting, other 
materials than white lead are now being used and are 
found to be durable and satisfactory. In some cases the 
process can be changed and the danger from poison re- 
duced or eliminated. A good example of this is found 
in the carriage and automobile industries. In some of 
the largest factories the old process of sandpapering the 
coat of lead paint on the bodies has been eliminated, This 
process produced a great deal of dust aad caused many 
cases of lead poisoning. 

The new method is to cover the coat of lead paint with 
four or five coats of “rough stuff’ (mineral paint). When 
this becomes dry, it is rubbed down with lump pumice- 
stone and water. This process eliminates all dust, costs 
only a trifle more than the old process and gives a bet- 
ter surface. 

SUGGESTIONS TO PREVENT LEAD POISONING 


Lead poisoning is usually taken into the system 
through the mouth. Do not put the fingers in the miouth. 
Do not take food while at work. Before eating and be- 
fore leaving work, wash the face, hands and arms with 
soap, and thoroughly cleanse the mouth and nose. Do 
not go to work on an empty stomach ; this practice weak- 
ens the system and makes it more likely to be poisoned. 
Do not eat lunch in the same room in which lead or other 
poisonous materials are handled. 

Take a bath frequently ; cleanliness is the best preventa- 
tive of lead poison. Do not chew tobacco at work. In 
handling tobacco, the lead dust is carried from the hands 
to the mouth. Chewing tobacco does not prevent the user 
from swallowing lead dust. 

Do not drink alcoholic liquors while at work, or bet- 
ter, avoid their use entirely. Whiskey does not cut the 
lead in the system, as-a great many suppose. Alcohol 
always weakens the system and makes it more susceptible 
to lead poison. 

Drink plenty of good milk; it is a valuable preventa- 
tive of lead poison. 

Keep the finger nails clean and cut short, so that the 
poison will not collect under and around them, 

It is better not to wear a mustache or beard; they 
collect the poisonous dust. If worn, they should be cut 
short and kept clean. 

Do not carry poisons home. Overalls and caps should 
be worn during working hours and left in the shop at 
night. They should be washed frequently. 

Whenever constipated, take at once a dose of epsom or 
Glauber’s salts. or other harmless laxative. It is ex- 
ceedingly important that the bowels be kept in good 
condition. 

When sweeping, always dampen the floor or sprinkle 
it with sawdust to prevent raising dust. 

The handling of dry lead or other poisonous materials 
should be done in a separate room, so far as is possible. 

Where workmen are compelled to work in poisonous 
dust, they should wear a respirator. A good respirator 
can be made of five thicknesses of gauze. The gauze 
should be washed every day. 

If a workman finds himself easily affected by lead, he 
should leave the trade at once, and thus avoid serious 


trouble. 
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Parts for the Trade 


By Frep H. CotviIn 


SYNOPSIS—Machining methods used by the American 
Gear and Manufacturing Co. in making transmissions, 
axles and other parts for automobiles and motor trucks, 
+s 

Among the important work done by the American 
Gear and Manufacturing Co., Jackson, Mich., is the bor- 
ing of the transmission case shown in the illustrations. As 
will be seen, these are very substantial pieces of work. 
One of the cases is shown on the lathe bed at A, Fig. 1. 
A partial view of the inside is shown at A on top of the 
turret in Fig. 2. 

This work is being successfully handled on a battery of 
Libby tur.et lathes, with the aid of some inexpensive but 





the large outer ring rests on the recesses of the three- 
armed spider shown. 

The boring and facing tools are also shown in their 
positions on the turret. A little inspection of the case 
on top of the turret shows that an inner bearing is pro- 
vided for the drive shaft, the bevel driving pinion being 
supported between this and the bearing held in the pro- 
jection on the transmission case. 

Perhaps the most interesting holding fixture is shown 
in Fig. 3. It consists of an angle plate bolted to the 
faceplate of the lathe and locating the transmission case 
A squarely with the hole and the face surfaces by means 
of the projection B, which fits the hole, and the hard- 





Fic. 1. Bortna Heavy TRANSMISSION CASES 


Fic. 2. Tort Seconp OPERATION 














Fig. 3. Fixture ror Bortna Enp 
Fig. 1 shows how the 
held by simple clamps 


efficient fixtures, as will be seen. 
transmission case is bored. It is 
against the faceplate. This view also gives a good idea 
of the tool equipment, including the large collapsible 
tap, used in the latt operation. 

In Fig. 2 the casting has been reversed so as to bore 
out the inside and face the large ring surface which 
forms the joint with the other side. The tool, or fix- 
ture B, is found very convenient in centering these for 
chucking, the forward end going inside the hole, while 


* 
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Fic. 4. Roven-rurntne AXLE KNUCKLES 
ened plugs C, which support the faced surface. With 
the transmission case set squarely in place, it is an easy 
matter to hold it in position by means of a cover or 
strap fastened by the bolt D, and to locate the end to 
be bored for the drive shaft by means of the setscrews FL. 
It will be noted that the central portion of the fixture 
carries a hardened bushing to support the front end of 
the boring bar, so as to insure the holes being bored 
true and square with the other surfaces. With this 
same fixture it is an easy matter to swing the transmis- 
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sion case at right angles so that the side opening /’ may 
be bored and tapped. 

The tool shown in working position is the double 
reamer which finishes the sides of both the inner and 
cuter drive-shaft bearing in the end of the case, as was 
seen from the inside view. It is interesting to note that 
by the use of these machines the total machine time on 
cne of these transmission cases has been reduced to 
eleven minutes. 

TURNING AXLE KNUCKLES 

Considerable attention is paid in this shop to engine- 
lathe work, either in conjunction with turret or semi- 
automatic machines, or as an entirely separate propost 
tion. An example of this may be seen in the case of 
the axle knuckle in Figs. 4 and 5, which show the rough- 
ing and finishing operations respectively. As will read- 
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wheel-bearing portion of the axle is now in line with the 
lathe centers, the outer end being supported by the tail 
center. 

The multiple tools shown divide the work of turning 
into several parts and make it easily possible to reduce 
the time very materially over the old single-point method. 
After the axle ends are roughed out they go to the ad- 
joining lathe shown in Fig. 5 to be finished. This has 
a very similar fixture, although, as will readily be seen, 
it is made along somewhat different lines, holding the 
work farther from the tailstock, the holding casting be- 
ing of somewhat different shape. In both of these views, 
the guard over the chuck was thrown back for photo- 
graphing. 

A simple but interesting method of cutting the oil 
groove in the straight portion of these metals is shown 
in Fig. 6. A very simple fixture is placed on a vertical 





ee 


Fic. 5. FINISH-TURNING IN ADJOINING LATHE 











Fie. 7. Driving Brake ArM 
ily be seen, each of these lathes is supplied with a special 
three-sided tool block, each side being provided with 
multiple tools, according to the special work to be done. 

The first operation is to turn the portion which goes 
through the axle between centers, as shown at A, the 
turning of the wheel bearing being done in the -face- 
plate fixture as at B. 
block having a hole at exactly right angles to the lathe 
spindle and a means of clamping the turned portion 
provided by the bolt C. This is so positioned that the 


This consists simply of an angle 








Fic. 8. Taper REAMING 
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Fie. 9. Bari Socket Toor 
drilling-machine table as shown. The end of the 
straight portion of the knuckle is held in the socket A, 
and the knuckle is controlled by the crank B. A spiral 
is cut at C, back of the socket A, so that when the crank 
PB is turned, the work is revolved under the round- 
ended milling cutter, and also advanced so as to cut 
the spiral oil groove, which exactly matches the groove 
at C. A fairly stiff spring inside the housing D keeps 
the dead center £ in place as the work moves to the 
other end of the fixture. 








Heavy DRILLING MACHINE WoRK 

The illustration, Fig. 7, shows the drilling of a brake 
arm for a motor truck. The jigs for this work are 
made in duplicate so that a battery of Colburn drilling 
machines acts as a gang, the work passing from one to 
the other, each being equipped for its own particular 
operation. Being side by side, these make the problem of 
handling the work comparatively simple. 

The drilling jig as shown is made with a lid carrying 
a hardened bushing; this lid is thrown back to show 


how the work is handled. The end of the piece is located 


by the screws A and B, while the other end is held down 
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mision shafts. One of these bearings is shown at A on 
the head over the two controller levers, the method of 
holding it in the special chuck being clearly shown. 
This consists of a special casting bolted to the base- 
plate and having clamps B, which hold it in a correct 
position for boring. After being roughed out in this 
way, it goes to a heavy vertical drilling machine, 
equipped with a special fixture and cutting tool as shown 
in Fig. 11. 

This shows it as used in milling out the spherical sur- 
faces of a two-part bearing. A special cutter is made, 
and the two pieces of the bearing to be milled are held 











Fic. 10. Bortna Our THE UNIVERSAL JOINT 








Fig. 12. Bortne-mMILi Toois 
The lid, carrying the bush- 
ings, is held in place by the swing bolts. 

Fig. 8 shows the nicked tooth taper reamer at work, 
one of the arms being shown at the left of the machine 
resting on the table and the chip pan. The tool and 
fixture for making the ball socket end are shown in Fig. 
9, one of the arms being placed in front to show exactly 
what is done by this tool. A plain hole is first drilled 
through, and after this, form cutters shape out the ends 
until the hole is ready to receive the ball-ended rod. 

The flat turret shown in Fig. 10 is set up for the first 
operation on the universal joint bearings for the trans- 


hy the open ended strap C. 


Fig. 13. Drituine Front AXLes 


hy the fixture shown. They are readily clamped in place, 
each bearing having two toe clamps, which hold the lower 
or flange end of the bearings down against the raised 
shoulder. The screws A and B are also used to take any 
thrust at the upper end of the bearing, as the cutter 
goes into the work. 

Each piece of the bearing is held in what might be 
termed half of a two-jawed chuck, these jaws being 
moved together by a right- and left-hand screw controlled 
hy the handle C. In this way the two parts of the bear- 
ing are fed against the cutter and balance the cut by 
presenting pressure on both sides. In the position shown 
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the two halves are moved apart in order to show the cut- 
ter more plainly, but thg milling continues until the 
two halves come together or reach a predetermined stop, 
to allow for the thickness of one or more shims, as the 
case may be. 


Turret Toots 


Fig. 12 shows some interesting tooling on a vertical 
boring mill for machining covers for the transmission 
case already shown. As will be seen, these are quite elab- 
orate but very substantial tools bolted to the face of the 
turret. These carry facing as well as boring tools, and 
in order to insure accuracy and avoid all spring, both of 
the tools are provided with a pilot bar, which runs in a 
hardened bushing in the center of the table. 

The tools on the side arms can easily be moved in and 
out and can, if necessary, be equipped with a handwheel 
for moving across the surface to be faced. The table is 
equipped with a leather guard to prevent the chips 
being thrown in all directions, as the speed is quite 


rapid. 
DRILLING AND MILLING AXLES 


Fig. 13 shows part of a four-spindle drilling machine 
set up especially for drilling front axles. The two outer 
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Fic. 14. Swinaine Fixture ror MiLuine ENnps 


spindles drill the hole for the steering knuckle bolts, 
while the second and third spindles are equipped with 
subheads carrying four spindles for drilling the holes in 
the spring o1 frame pad. Special fixtures are provided 
both for the steering-knuckle end and the spring clips, 
these being very simple and allowing the axles to be 
handied rapidly in and out of the fixture. 

Fig. 14 shows a special milling fixture arranged for 
handling the end of another type of front axle, some of 
which can be seen piled in the background. This type 
of axle uses the kind of axle knuckle being turned in 
Figs. 4 and 5. As can be seen, it consists of a heavy 
Lincoln miller, the fixture being fastened to the end of 
the table A, while the other end is supported on a spe- 
cial column built for the purpose. The work is fed 
against the cutters by means of the regular table feed. 
After one end has been milled, the upper part of the 
fixture B is swung around the center pin C so as to bring 
the other end in position to be milled by the same milling 
cutters as before. 
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Double Cone Spindle Bearing 
By Jas. DANGERFIELD 


In tracing the history of the double-cone spindle bear- 
ing I can find no evidence of its use prior to the early 
days of watch making in America, about 1860. The 
small bearings required in watch machinery precluded 
half boxes with their caps and screws, and so the Schiele 
curve, already well known, was adopted. 

E. A. Marsh, for many years superintendent of the 
Waltham watch factory, recently resuscitated some of 
the old tools used for shaping that curve, in the early 
days of that factory, and has furnished me with a speci- 
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FIG. 3 
DESIGN OF DOURBLE-CONE SPINDLE BEARING 
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men bearing as then used. It is a bronze bearing, or bush, 
reamed to the shape of the Schiele curve; to this the 
spindle was fitted, presumably by scraping. 

But about this time the art of grinding hardened steel 
was developing, and it being practically impossible to 
grind a journal to the Schiele curve, a compromise was 
devised consisting of two angles, 3 deg. for the side pres- 
sure and 45 deg. for the end thrust, these angles being 
with the center line. Since that time, angles of 4 and 
5 deg. have been tried instead of the 3 deg., and are 
used by some makers, but in the large majority of cases 
the angles used today are the 3 and 45 deg. 

The closer the end-thrust angle approaches the perpen- 
dicular, the lighter will it run. In one instance, where 
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a very light running bearing was required, I used angles 
of 3 and 80 deg. with excellent result. 


TyricaL Desians 


Fig. 1 shows a typical journal with angles of 3 and 45 
deg., the groove A being for clearance in grinding. Fig. 
construction. In this case the 


is hardened and 


2 shows one form of 
spindle B is soft, the front bearing C 
shrunk on; the rear bearing is the sliding sleeve D, with 
a pin BE to key it to the spindle, and adjusted by the split 
binding nut F. The bearings C and D are ground in 
place on their spindle to fit the bushes G, which are 
usually of hardened steel, but bronze, cast iron and bab- 
bitt metal have been used. 

Fig. 3 shows a form of construction that I designed in 
1902, in which both end thrusts are on the front bearing. 
The rear bearing is straight; H is a split taper sleeve, 
closed by the nut J; the pin J keys it to its bush K. In 
case of wear of the side bearing, causing shake, the thrust 
bearing must be ground off enough to bring the side 
bearing again to a fit. 

In this case the 5-deg. angle appears to have an advan- 
tage over the 3 deg., as it requires a less amount ground 
off the thrust bearing, in the ratio of the cotangents of 
This is shown in Fig. 4, where both angles 
are represented, exaggerated for clearness. Let M be 
the wear on the radius, then NV and O will be the dis- 
tances to be ground from the thrust bearing, in cases of 3- 


the angles. 


and 5-deg. angles, respectively. 
Broaching Four Spline Holes 


The Machine ‘Tool C'o., 
broach four spline holes in some of the gears made by 


Bullard Bridgeport, Conn., 


them for outside parties. Fig. 1 shows two of the ‘steel 


gears the company machined. A gear being broached is 


shown in Fig. 2. 
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Fic. 2. Broacuine Four Sprine Gears 
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According to the Lapointe Machine Tool Co., Hudson, 
Mass., the teeth of the broach for this particular job 
are 34-in. pitch and 0.44 in. in width. The lands are 
0.07 in. wide, with a 5-deg. slope. Back of the land, the 
slope is 30 deg. to the channel at the base of the tooth. 
This channel is ; in. wide and somewhat flattened on 
the bottom, having a fillet of ;4-in. radius on each side 
of the bottom, and so made as to give a 3-deg. under- 
cut to the tooth. The undercut and smooth fillet give 
the steel chips a nice curl. 

The outside of the broach is 2.192 in. in diameter at 
its largest part, and the broach, 48 in. in length, is made 
from a bar of 2%-in. steel, cut to length, centered, and 
the scale turned off. The piece is then annealed, after 
which it is turned and milled to shape, allowing 0.024 
in. for grinding. After hardening, the broach is straight- 
on centers to within 0.005 in. of true and then 
ground to size. ’ 
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Suction Rubber for Machine Founda- 
tions 


A new system of machinery foundations is reported by 
Bauwelt. The machine is no longer fastened to the 
floor, but set ona specially prepared rubber plate. This 
method depends on the vacuum principle, where flat bod- 
les, between which there is no air, are pressed together 
by the atmosphere at a pressure of about 15 |b. per sq.in. 
The weight of the machine is utilized to give the pres- 
sure necessary for excluding the air between floor and 
rubber plate and between rubber plate and machine base, 
while the rubber takes up surface irregularities. 

Trials are said to have given very satisfactory re- 
sults. The system increases the noise insulation, reduces 
vibrations and cheapens the cost of installation. A fur- 
ther curious result of this method, as compared with the 
old one of bolted foundations, will be to alter the legal 
Under the German law, the seller 
mort- 


status of the machine.’ 
is able to reserve a property right in it against a 
gagee of the realty in a manner which he could not do if 
it were attached to the building. Conceivably, there might 
be some analogous results under the English and Amer- 


ican law of “fixtures” wherein the manner of annexation 


of personality to realty may affect the rights of the par- 
ties, such as tenant and landlord. 
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The Panama Canal channel will be marked about every 
mile by gas buoys, consisting of a cylindrical, floating, steel 
body surmounted by a steel frame which supports a light 
and lens at a height of 15 ft. above water level. The body is 
& ft. in diameter, made of ,,-in. steel plate with dished 
heads, to the bottom of which is attached a steel tube and 
counterweight. The draft of the buoy will be 12 ft., and it 
will be moored on its station by a heavy chain and a concrete 
sinker. The source of light will be a small acetylene flame 
of about 40 e.p., but when projected through the lens the 
rays produce a light of 450 ¢«.p. The acetylene gas for each 
is stored, under 150 Ib. pressure, in four accumulators, 
inserted in a pocket in the body of 
withdrawn when empty and 
taking the 


buoy 
each accumulator being 
the buoy, from which it may be 
replaced by a fully charged accumulator without 
buoy out of the water. 
3 

Micrometers, squares and gages are precision tools, and 
those used should be the property of the firm and be periodi- 
cally tested for accuracy. Those which are the property of an 
employee should not be allowed to be used unless subjected to 
such inspection and test.—‘‘Railway & Locomotive Engineer- 
ing. 
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Testing Fixtures for Camshafts 

The engravings show the design of a machine for 
testing and inspecting the shapes and timing of cams 
upon camshafts. These cams may be either assembied on 
or integral with the shaft. 

The machine consists principally of four parts, as 
shown in Fig. 1, namely: The headstock A, which is 
fastened securely to the bed B; the tailstock (, and a 
movable cam-shaped tool support D. The details of op- 
eration are as follows: 

Place the camshaft in the machine with one end in 
the headstock and support the other end with the center 
of the tailstock. Then take the cam-shaped tool, I':g. 2, 
and place it into the broached hole #£, Fig. 1, and move 
the tool support D down to the first cam nearest to the 
, A 1° 
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Fic. 1. THe Testine Fixturn 























An macht 


Fiag. 2. THe Testina GAGE 


headstock; set this cam sé that it coincides with the 
shape of the cam on the tool; push the pin / into the 
hole of the headstock, which will hold the dial G in po- 
sition. 

The dial is laid out with as many holes as there are 
cam positions upon the shaft, and the angles of th 
holes in the dial correspond to the angle of the cams. 
Now turn the handwheel //, thus securely holding the 
shaft by means of the chucking collet closing upon the 
shaft. Examine the cam to see if its shape and timing 
are correct. ‘This is done by seeing whether it coincides 
with the shape of the cam upon the tool. 

If the cam upon the shaft is out either in its shape or 
in its timing, this will readily be determined by the 
light that can be seen through the form of the cam upon 
the tool, and the cam upon the shaft. Test each cam in 
a similar manner, setting the index as described. Dif- 
ferent cam shapes A, Fig. 2, will be required for the dif- 
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ferent shaped cams, being made interchangeable in the 
holder B. 
DrTAILs OF THE HEADSTOCK 


The construction of the headstock, Fig. 3, consists of 
a turnable hollow shaft A, passing through the entire 
length of the headstock, with a conical shaped shoulder 
on the left end of the shaft and a clearance turned in 
the shaft. The other end of the shaft, just outside of 
the headstock, on the outside diameter of the shaft, is 
turned down a little smaller, with a shoulder projecting 
a little beyond the end of the headstock. This will pre- 
vent the dial B from binding. 

This shaft must be turned on the outside so as to be 
able to turn within the headstock. The dial is placed on 
the shaft with a key C, and the nut PD is tightened up 
against the dial. ‘The collet is split at & to make it 
possible to close it upon the shaft. The conical shoulder 
of the collet fits the conical seat of the hollow shaft. The 
threaded end of the collet engages with the internal 
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Fie. 3. Ture HeapsrocK 


thread of the hollow shaft F by means of the handwheel 
G, which is keyed to the shaft and draws the collet into 
its seat, thus causing it to grip the shaft. 

At /7 the collet is milled with a slot and fitted with a 
pin J which prevents the collet from turning when en- 
gaged with the shaft. The fiber washer J takes care of 
the longitudinal thrust. The pin A is made to insert 
in the hole L, when the dial is in position. 

L. J. JOSTEN, 


Buffalo, N. Y. 
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Why Some Machinists Are Opposed 
to Scientific Management 


Some authors of works on scientific management are 
disposed to ascribe to laziness the attitude of machinists 
who look upon this innovation with belligerence. Is it 
right to assume that laziness, the fear of a little more 
work, is the cause of this hostility ? 

Workmen can only judge the future by the past. Does 








532 


the nonfulfillment of promises made in the past war- 
rant the unquestioned acceptance of promises for the 
future? They are told that closer attention to clock- 
like rhythm—so called time and motion study—will 
result in greater compensation, multiple production and 
less work, although the price for each piece will be 
lowered. 

Does past experience justify a calm acceptance of this 
statement? Can you blame a belligerent attitude when 
the machinist is asked to accept, open-eyed, the never- 
ending, never-beginning ceaseless motion? Imagine it: 
One, two, three, four—one, two, three, four—grab, fasten, 
cut, loosen—grab, fasten, cut, loosen! Hour, day, month, 
year—a wearying, wearying cycle. 

Workmen, as a rule, are well enough acquainted with 
the personnel of the office to know whether or not the 
mental equipment of the executives is strong enough to 
adapt scientific management to all departments of the 
plant, including the office. The past has taught them 
that the workman must bear the brunt of the changes 
effected for expense-reduction purposes; they know that 
the readjustment of processes and prices will start and 
end with the shop. 

Very few shops have men strong enough to execute a 
sweeping reform, embracing all departments, without fear 
The workmen know this and naturally object 
to being the “goats.” Their resentment, however, is 
not due to laziness. The past has taught them that to 
continue an unswerving, even, individual daily output, 
the entire system must be smooth running and flawless. 
Has former experience given them faith enough in the 
ability of those in the office to keep up this standard ? 


or favor. 


Opposing DoMINANCE 


The fashion of the day seems to be toward drivers, not 
leaders ; yet it is commonly accepted that machinists pro- 
duce more work when properly directed—not driven, and 
that they will always meet dominance with resistance in 
one form or another. Sometimes the executive to whom 
the workmen are directly responsible is one who has 
succeeded in climbing over them, and in climbing, used 
irons that left scars. Tf such workmen obstruct as much 
as possible a stop-watch investigation by such an execu- 
tive, can their opposition be justly charged to laziness? 

Small injustices have led many mechanics to antag- 
onize their shop superiors. In one factory where I was 
employed as a pieceworker, one in authority shut down 
the power in the piecework departments and kept the 
day-work machines running, always in case of an over- 
load on the main dynamo. In an hour or so he would 
start up the piecework machines again. As he already 
had the piecework prices reduced to a minimum, the men 
naturally cherished a desire to show him how completely 
they could fail to coéperate with him in any requested 
detail. Now just how much could one expect machinists, 
under such a man, to assist him in establishing an inno- 
vation that looked suspicious ? 

Present-day boomerang competition dictates that scien- 
tific management is here to stay and must be generally 
adopted. Firms that have kept their promises and held 
the confidence of their workmen in years past, are going 
to find it easier to establish this system than those who 
have not. Factories that have overlooked the fact that 
their mechanics have intelligence and memories are going 
to find their employees belligerent, not because of an in- 
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herent laziness, but through a fear of the repetition of 
precedents. 
Rost. J. SPENCE. 
Worcester, Mass. 
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Built-up Snap Gages 


The engraving, Fig. 1, shows a built-up snap gage. 
Its first cost is low and its size can be easily changed, 
for these reasons it has given good satisfaction. Gages 
of this type have been used successfully in round work up 
to 5g in. and flat work up to 114 in. 
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FIG. | BUILT-UP GAGE 
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FIG. 2 DRILL JIG FOR JAWS AND SPACERS 
BuILT-uP SNAP GAGES 


The center part A is made from tool steel, oil hardened 
and ground. The jaws B and C are made from cold- 
rolled steel. After being drilled the jaws are pack-hard- 
ened and rough ground. Brass plates D are placed on 
the upper jaw, and are marked with the size and “go” 
or “not go.” 
Fig. 2 shows the drill jig used for drilling the jaws 
and spacers, a description of which is unnecessary. 

ARTHUR JENNER. 

Middletown, Conn. 
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Equilateral Key 


The use of such a key will be found a great help in 
cases of emergencies, or when a setscrew refuses to hold; 
it is also the cheapest that can be made, and its mechan- 
ical efficiency is satisfactory under most circumstances. 
The equilateral shape is the cause of its cheapness and 
rapid fit. Any worn-out triangular file, cut to length 
and its surface smoothed, can be used for this purpose. 

The keyway in the wheel can be machined in a com- 
paratively short time. On the shaft a flat part 1% 
times the length of the key side is all that is necessary. 
This is illustrated in Fig. 1. The tool for an equilateral 
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keyway can be made stronger and can be used for a 
variety of sizes, as shown in Fig. 2. 

The best thing about this kind of key is that it can be 
fitted without the help of any machine, a file can do the 
work. If one key does not seem strong enough for the 
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Fic. 4. Disk Hep py TRIANGULAR KEY 


work demanded of it, two can easily be fitted without de- 
priving the shaft of its strength, as shown in Fig. 3. 
Fig. 4 represents a disk fixed on a bronze bushing and 
fastened to the shaft with a triangular key. In this case 
a file was used to cut the keyway, tlie file later being 
used on the key. 
Toledo, Ohio. F. Revver. 
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Box Tool for Automobile Pistons 


In cases where the quantity of pistons to be machined 
does not warrant the purchase of an automatic machine, 
a box tool of the following description can be used to ad- 
vantage. 
fo 
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of one piece or built up of disks, is held by the taper pin 
G, which is prevented from turning in the yoke H by 
two Woodruff keys. This yoke fulerums at a point L 
and is operated by the screw spindle M. The notch J 
indicates the depth of the grooves. 

The chips fall during the cutting operation through 
the hole K. As the bore of the cast-iron box tool is 
about 0.0015 in. larger than the finished outside diameter 
of the piston, a good guide is obtained and heavy cuts can 
be taken. 

Toledo, Ohio. A. P. M. WrLkine, 
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Converting a Planer into a Grinder 


The illustration shows a simple and inexpensive ar- 
rangement for changing a planer into a surface grinder. 
The arrangement consists of the two cast-iron brackets 
A, a stud B, two nuts C, and a wooden pulley D. The 
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CONVERTING A PLANER INTO A ScuRFACE GRINDER 


brackets have a hole drilled in each to receive the stud B, 

also a T-head bolt £. 
The stud is threaded in the center to carry the nuts 
(’, which hold the emery wheel F firmly in place. The 
slide of the planer, which carries the clapper block for 
the tool, is shown at G. In the illustration the clapper 
fi 
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Fie. 1. THe Piston Fie. 2. 


It is advisable to use a roughing and a finishing tool, 
both to be used in the turret. The piston to be machined 
has a specially formed top and is shown in Fig. 1. It 
is held to the centering plate on the lathe spindle in the 
ordinary way by means of an eye-bolt and handwheel. 

The two tools A and B, Fi ig. 2, are used to turn the out- 
side diameter. The forming tool for the top is shown 
at (. There are two of these tools, one being made for 
roughing and the other for finishing. They are adjusted 
by the nut BF. 

The circular grooving tool F', which can be made either 











Box Toot ror AUTOMOBILE PISTONS 


block is removed and the arrangement attached. The 
wheel F makes 2375 r.p.m. 
Pawtucket, R. I. H. E. Murpnuy. 
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Blueprint Washer and Drier 
A great deal of trouble is experienced in drying blue- 
prints, especially where they are dried on steam pipes, 
and where a fan is installed which blows from one end of 
the drier. In the former case the prints curl and in the 
latter they stick together and tear. The engraving illus- 
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trates a drier that will dry prints in a much shorter time 
than when a fan alone is used. 

The prints are first washed and then placed over sticks 
34 in. in diameter on the hooks A. After they have 
drained off, or when the operator has washed as many as 
desired, they are placed in the rack under the hood B. 
Air is then drawn through the electric fan C and blown 
through the galvanized-iron casing D, at the same time 
passing oper the heater coils #, and thence onto the wet 
prints. 

The fan is an 18-in. electric propeller fan direct con- 
nected to a direct-current motor and can be suspended 
from the ceiling or supported from the floor according 
to conditions, as it weighs only 120 lb. The heater coils 
should be supported from the flopr or on a suspended 
platform from the ceiling. The galvanized-iron con- 
nection from the fan to the heater and to the drier should 
be of 20 gage, and a space of at least 15 in. should be 
left between the fan and the heater, as shown. All joints 
are made airtight. 

The strip of wood F, 1 in. thick by 6 in. wide, has a 
hole drilled 4% in. in diameter every 4 in., to take one end 
of a 84-in. stick, which holds the print. The other end of 
the stick is held ih place by the galvanized hooks, which 
are placed on the front of the drier. Steam should be 
supplied to the coils at not less than 5-lb. pressure; how- 
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BLUEPRINT WASHER AND DRYER 


ever, any steam pressure can be used above 5 lb. up to 80 
lb. Each coil is made up of two rows of 1-in. pipe. 

This drier can be built to meet almost any conditions, 
and can be much cheapened by using a pulley fan, if a line 
of shafting is near where it is to be installed, as it takes 
only a 44-hp. motor to run it. 

JOHN SEWELL. 

Hartford, Conn. 
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Stopping Chatter 


A machine-steel forging about 0.2 carbon as shown at 
A, Fig. 1, was beipg machined at the point B. A square- 
nosed tool, held in the turret of a turret lathe, engaged 
in taking the cut shown, and when cutting started to 
chatter. All the bearings, all the screws in which there 
might be a possibility of vibration, and all gibs having 


MACHINIST Vol. 38, No. 18 





OEW 


@. 






Turret 








WW ia ws 





\ 
” i 





AM. MACHT 


Fie, 2. STopPpING CHATTER 
to do with the turret, were tightened and the maching 
started again; but the chatter continued. 

We were using about 0.023 feed and so tried less, buf 
the chatter persisted; another reduction in feed was 
equally unsuccessful. Finally the operator took an oil- 
stone and stoned just below the cutting edge of the tool, 
a very slight land C, as shown exaggerated in Fig. 2. We 
tried the tool again and it still chattered but not to so 
great a degree. A little more touching up with the oil- 
stone and no more trouble was experiencdd. The result 
of the stoning was to give the cutting tool a bearing 
point immediately below the cutting edge, thus prevent- 
ing the tool from digging into the work, which caused the 
chatter. 

Apert A. Down. 


Bridgeport, Conn. 
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Adjustable Planer Stop 


The engraving shows an adjustable planer stop. We 
have found that we can set up and finish jobs very 
quickly with this device. The cast-iron base A is clamped 
on the planer table, and is bored out so as to receive the 
rods B, which are made of different lengths to suit the 
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job, and can be raised and lowered to suit the work. The 
rods are held by the setscrew C'; the collar D) is attached 
to the upper part of the rods. The plate £ receives the 
thrust rod F and can be clamped to the table. The 
regular planer stop G@ is inserted in the rod when in posi- 
tion. 

S. GELHANG, 


Chicago, Ill. 
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Some Shop Appliances 


Every mechanic knows the disadvantage and the possi- 
bility of spoiling a piece of work when attempting to size 
a large threaded hole, by the common method of a lathe 
dog tightened on the shank of the tap, and a lathe tool 
or bar, with the dead center following the tap. 

Fig. 1 shows a method in which there is no way for 
the tap to leave the center and enlarge the hole, or cause 
injury to the tool or the workman. The shank of the tap 
is made a sliding fit in the sleeve A, and is prevented 
from rotating by a suitable key, the sleeve in turn being 
keyed to the tailstock spindle, and clamped by the method 
shown at B. 
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A Portable Drill Jig 


When drilling a fairly accurate hole the machinist 
locates his center by prick punch, from which he scribes 
several circles increasing in diameter up to the desired 
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size. He then runs through drills of the various sizes of 
cireles marked, inspecting each time for the amount of 
error which he must chip, or correct by other means. 

















Fig. 4. 


Fra. 3. 


Various Suop APPLIANCES 


This clamping device is of the.split-bushing design, 
which prevents throwing the sleeve out of alignment. In 
sizing the thread, the tap is backed momentarily by the 
dead center, after which the tap slides in the sleeve A as 
it feeds into the work. 

Having some cylindrical pieces to be machined accu- 
rately, as shown in Fig. 2, it has been the custom to drill 
the center hole A, then have the work taken to the miller 
to have the holes elongated as shown at B. Figs. 3 and 4 
show, respectively, side and end elevations of a proposed 
jig for machining these holes. The work is fastened to 
the stud A, Fig. 3, which has a bearing in the jig at B. 
An index plate C is keyed to the stud A. The clamp knob 
D clamps the work and index plate to the jig securely 
after indexing. 

After securing the work in the jig, the sliding bushing 
is brought into a central position and locked by the lock 
pin £, as shown in Fig. 4. After machining the desired 
depth, the pin £ is withdrawn, the bushing is moved to 
the right or left the desired distance, and secured, after 
which the elongated hole is made. Moving the bushing 
to the other extremity, completes the hole, the work being 
accomplished with a great deal less labor than by drilling 
and milling. 

E. W. Tate. 

Dexter, Maine. 


This method takes much time, and a skilled mechanic 
to obtain accurate results. 

The engraving shows a portable drill jig, which is cen- 
tered and then clamped on the work to conform to the 
circle of the finished size. The work is then set on 
parallels and the hole drilled with the finished size drill. 

L. A. MApIson, 


Boston, Mass. 
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Paper Chucks 


The use of paper both wet or dry has proved of consid- 
erable value in cases of emergency. A quantity of long 
steel bars A, required to be 1x2 in. when finished, were 
condemned by the erector because they were from 0.01 
tc 0.03 thicker on one edge than on the other. Three 
sides were square. 

The bar was held firmly to the planer table by the usual 
pins B and the stops C. We were not permitted to make 
center-punch marks in the bars into which the pin points 
could be inserted. A piece of heavy wet drawing paper 
was placed against the bar as shown at 2). A small piece 
of center-punched key steel was placed against the 
paper and the pins applied with just enough pressure to 
hold the key steel in place. Some of the pins persisted 
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in slipping. In such cases a block was placed under them 
as shown at /, until the paper was partially dry. 

By the time three of the bars were in position and the 
tool ground and set, we were able to force the pins hard 
against the work, at such an angle that the bar A was 
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Papen CHUCKS 
forced down and forward against the stop G. Several 
hours after, when the work was complete, the paper and 
key steel were found to be quite firmly attached to the 
bar. 
F. H. Yost. 
Philadelphia. 
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Sheet Metal Bending Device 


The line engraving shows a device we made for bend- 
» 


We took two pieces of 3x3-in. angle iron 
bend and 


ing sheet metal. 
i ft. longer than the sheet we wished to 
formed hinges 6 in. long at each end by cutting through 
one side of each angle, as at A. We bent these ends around 
a piece of If-in. round, cold-rolled steel, which acted for 
the pivot. 

Three pieces of 1-in. pipe B and a T-pipe C were util- 
ized as a lever after being bolted to the side of one 
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Tuk Benpine Device 

angle. The opposite side of the other angle was then 
bolted to the end of the work bench. Putting a 1Q-in. 
shim J) under each hinge allowed clearance for the sheet 
metal to bend. The sheet then marked where it 
should be bent, placed under the stationary angle iron 


Was 
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until the marks and outside edge of this angle iron coin- 
cided, and then bent where desired by raising the lever. 
Frank W. Roru. 
St. Louis, Mo. 
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An Assembling Hammer 

Assemblers on firearms, typewriters, adding machines, 
ete., find extensive use for a hammer that will not mar or 
scratch the work upon which they are employed. To 
meet these requirements the hammer shown was designed 
and adopted in the assembly department of a large manu- 
facturing plant. 

The body A is made of machine steel and is pack- 
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An AsseMBLING HAMMER 


hardened all over. The soft end B is made of copper rod, 
threaded on its shank end for insertion in the hammer 
body, from which it can be easily removed and replaced 
when worn out of shape. Both parts are made up in 
quantities on the screw machine and are carried in stock 
in the supply room, from where they are obtainable upon 
requisition of the foreman. 
CHARLES F. SCRIBNER. 
Hartford, Conn. 


Finger Feed for Cartridge Machinery 

The engraving, Fig. 1, shows two views of the fingers 
usually employed in cartridge machinery to convey the 
shell from the drawer, into which it is fed by the opera- 


Fig. 2 


tor, to the tools. shows two views of the improved 
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fingers. These are made from about 14-in. round spring 
wire bent to the shape shown. 

It is evident that Fig. 2 is much cheaper to make than 
Fig. 1. In addition Fig. 2 has several advantages over 
the older type, which will be apparent to users of this 
type of feed, the chief one being that it will firmly hold 
articles of various diameters, while with the older type 
it is necessary to have a fresh pair of fingers for every 
different diameter of shell. 

W. J. Fox. 


Wolverhampton, Eng. 
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DISCUSSION OF PREVIOUS QUESTION 





A Dividing-head Problem 


In answer to the communication of William Zimmerman, 
page 262, inquiring for an easy method of turning angles 
not exactly obtainable with the index plates at hand on 
the dividing head, I would like to submit the following 
method which, although it requires a little computation, if 
only one or a few special divisions are required, seems to be 
the simplest as well as the most accurate method possible 
with the dividing head. 

The method consists simply in finding the distance from 
the exact location of the index pin, when it is turned threuch 


the proper angle, to the nearest hole in the index plate, and us-- 


ing this distance as a center distance to drill two holes ina flat 
strip of cold-rolled steel or brass of the same diameter as 
the holes in the index plate, and using this plate as in Fig. 1 
to get a new hole which is properly located so as to give the 
exact division of the dividing head. 

To use, a piece of drill rod of the same size as the hole is 
put through one hole of the strip and into the correct hole in 
the index plate, then the index pin is turned through the 
proper number of turns and terminates in the other hole of 
the strip. 

To find the center distance of the strip, which will be a 
chord of the are described by the index pin, compute the 
exact number of whole turns and decimal part of a turn of 
the index pin necessary to give the required division on the 
index head. The decimal part of a revolution which we call 


index plate to use would be the one with which the gear 
teeth, etc., were cut. 
39° 30° 2” = 39.50055° 


39.50055 | 40 = 4.38896 turns of index pin 
360 
a = 0.38896 
0.38896 x 360 — 140.0256° = 140° 1° 327 =A 
19 


49 = 0.3879 = b 
here b is not 0.02 in. greater than a, so take 20 holes. 


20 
i 0.40816 rev. = b 
0.40816 « 360 = 146.9376° = 146° 56° 15” = B. 
B—A= 6° 54 43” =C. 
Cc one ena 
> 3° 27’ 214 
Cc 
Sin >) = 0.06028 


2sin (5 = 0.12056 


Center distance D = 0.12056 R. 
It should be noted that in finding B, if the difference be- 
tween B and A is much less than 0.02 in., the distance be- 
tween the holes in the strip may be so small as to allow the 

















Fie. 1. Use or Strriv in INDEXING 


A, is then expresed in degrees, minutes and seconds; call this 
angle A as in Fig. 2. 

Now, after deciding upon the index plate to use, which 
may have any convenient number of holes, find the number 
of holes of the circle, such, that when expressed as a decimal 
part of a revolution, will be greater than A by the amount 
0.02 in or more, the reason for this allowance being explained 
further on. This done, the decimal just found, which we 
will call B, is then expressed in degrees, minutes and sec- 
onds; call the angle B. 

Find the difference between A and B which call C; C, 
then is the angle from which the chord is‘to be figured. The 
radius of the circle that the center of the index pin de- 
scribes can be measured; call this R. The chord, or center 
distance of the holes in the strip which we will call D, 


will then be 2R sin (£). 


To apply this to Mr. Zimmerman’s problem we will con- 
sider the 49-hole index plate, although obviously the best 
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holes to run into each other, and if B is always made greater 
than A, then in using the strip the free hole will always point 
back to meet the index pin; that is, in this case, the one hole 
will be pinned to the 20th hole from the start and the free 
hole will point toward the 19th hole. In this example the 
index pin would turn 4 revolutions from the starting hole 
and end in the free hole in the strip. 
G. V. ANDERSON. 
Ithaca, N. Y. 


Mr. Zimmerman, on page 262, asks for an easy method of 
solving a dividing-head problem which involves degrees, 
minutes and seconds. He is evidently under the impression 
that the greater the number of holes in an index plate, the 
closer the dividing. This by no means is true, as the plate 
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with the least number of holes may be the one, and only one, 
to use for correct results. 

Referring to the example given, 39 deg. 30 min. 2 sec., 
the correct indexing becomes four turns and seven holes 
using an 18-hole circle, the results being obtained as follows: 

As 9 deg. equals one complete turn of the crank, this equals 
32,400 sec. Reduce the angle given to seconds which equals 
142,202; dividing these by 32,400, we get 4.3889 turns. By 
continued fractions we find that 0.3889 equals 7/,,; therefore, 
four turns and seven holes, using an 18-hole circle, give the 
desired results accurate to four decimal places, which will, 
no doubt, be close enough. 

CHESTER E. JOSSELYN. 

Bridgeport, Conn. 

3 


Machining a Crankshaft 


I notice on page 202 an article by R. R. Keith on “Ma- 
chining a Crankshaft.” To do this job I would mount as 
many headstocks as necessary on the lathe bed A. The two 
pulieys B would be driven from the same c untershaft at the 
same speed. The faceplate C should have hardened V-block 
to locate ‘the crank and hold it on the true center for turn- 
ing the crank wristpin. 

The tool rest D should be made double with right- and left- 
hand screws and carry a forming tool to finish the wristpin. 
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MACHINING A CRANKSHAFT 


The crank should be locked in position in line with the 
bracket to rotate the hollow mill, the spindle of which should 
have separate drive from the countershaft, and feeds to 
operate the mills. 

I figure that the crank can be machined in this manner in 
about six minutes, using plenty of turning compound to keep 
the tools cool and produce a good finish. If a better job is 
required another bracket could be used on the other center 
in front of the machine, so that a roughing and finishing 
mill could be used. 

A. A. AVERY. 


Oil City, Penn. 
# 


The Technical School Shop 


Mr. Higbee, in Vol. 37, page 1024, adds much to the end- 
less discussion of this very interesting subject. For the 
past 20 years I have been vacillating between opposite views 
as to the efficiency of the work of the technical-school shop. 
Whatever its methods, it must be granted, as Mr. Higbee 
says, that enough technical graduates land on their feet to 
make it difficult to indict the way they are trained. .We may 
feel that they do not get their feet under them as soon 
after graduation as they ought to, or that they do not 
try to land the kind of jobs that we think they’ should. 
Such things are worthy of consideration and discussion. 

Reading the pages of the catalog of any technical school, 
whick shows the positions held by its alumni, gives the 
immediate impression that no two are in the same kind of 
They are as scattered professionally as geographi- 
cally. Chemists are running railroads, civils are handling 
machine shops, mechanics are designing bridges. Here is 
a man making eyeglasses in a concern that sells millions of 
doliars worth a year. What kind of shop work did he need? 
Press work? He did not get any in school. 

Another is in the drop-forging business. 
to have had? Die work? He got none. 
architect who was graduated in mechanical 


work. 


What ought he 
Here is a naval 
engineering. 


Ought he to have had training in a boiler shop? He got 
pine sticks and straight lathe work like the rest of us. 
It is absolutely futile to suggest a course of shop work 
that would even touch on all the things which technical 
graduates are doing. 
nical man? 
tion at all? 


What good is shop work for a tech- 
One may as well ask, what good is his educa- 
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The one thing that impresses a visiter at any technical 
school alumni dinner is that while there is no apparent 
type that can be picked out as representing the technical 
graduate, they all have an air of penetration, of analysis, 
of thinking capacity. Much as our professors may despair 
over their attempts to teach boys to think, they really turn 
out graduates who soon think for themselves. Has that any 
connection with shop work? I believe it has. There may 
be men who can think in the abstract with nothing tangible 
on which to hang their thoughts. Even Newton had to be 
bumped on the head before he studied out the law of gravi- 
tation. 

The average man, and some quite above the average, 
thinks best when his hands are busy. Do you ever notice 
that a draftsman can seldom collect his thoughts and steady 
his nerves without something to draw on? What he is try- 
ing to say may be totally devoid of connection with what he 
draws, but he must draw. Most people are limited in their 
range of thought by what they can think of doing them- 
selves, and that range is widened by what they remem- 
ber having done. 

If this is so, shop training should set the student to think- 
ing of his work; not as the simple, concrete piece before him, 
but as a type of the thousand and one similar jobs which 
he may meet. He should be taught the possibilities of his 
work. He should have jobs that tax the limitations of 
the shop equipment and be taught a pride in successfully 
meeting the unusual. 

The engineer, on the other hand, is the man who must 
see into the untried future and find the most efficient way to 
do work. He must not call for a stud driven into a blind 
hole, which must occasionally be removed, unless he provides 
a way to get it out. He must not put a solid pulley on a 
shaft between two fast collars. These things are just as 
common among shop trained men as college men, but we 
notice more when done by the latter because we expect more 
of him. 

To think of these details an engineer should run up 
against enough of them to have some sharp reminders. 
Working out a set of exercises to a predetermined operation 
ecard will not teach these things. There is much to be 
said of the educafional value of making mistakes. The one 
place where a man can well afford to make mistakes is in 
school. They hurt no one there and may benefit him and 
every fellow student who sees them. I feel that a “tech” 
boy would get vastly more valuable training if turned loose 
in the shop after a half day’s handling of each of the com- 
mon machine tools, and left to his own devices subject only 
to so much direction as would avoid loss of life or any con- 
siderable destruction of property. 

A fellow who has it in him to become an engineer is al- 
must sure to hail from Missouri to the extent that he will 
not believe anything until ke has tried it. While I hate to 
see a place that looks like a shop called a laboratory, there 
might be some excuse for it if run as a place where each 
student could experiment for himself in the art of cutting 
metals, and the art of getting the metal where it can be 
om that is, through the pattern shop, foundry and forge 
shop. 

What should they work on? Variety, first, last and all 
the time! Some standard repetition work in large enough 
lots to justify jigging and the use of limit gages; some large 
workup to the extreme limit of the equipment of the shop; 
some fine tool making, punch, die and subpress work; rough 
work! What they make, provided it is done fittingly, makes 
little differenee, nor is it necessary for every boy to actually 
do every job. 

The boy who has been around while a piece was slipped on 
the planer gets an appreciation of the delicacy of the job 
when he feels the tissue paper under the tool or watches 
the dial gage. The fellow who helps block up the big lathe 
to swing an odd gear gets all the good out of the job that 
the fellow does who made the pattern or turned the gear, 
and no more. 

Of this variety of work there is sure to be born confidence, 
not the blustering, swaggering kind, but the quiet kind that 
says “I can do it because I did it.” The really important 
thing for these graduates is not the ability to work to fine 
measurements, but the ability to see how a job can be done 
before it leaves the drafting room; whether it will draw 
easily from the sand or will the pattern have to be all core 
prints and loose pieces; is it likely to finish clean in the 
shop; can it be easily laid out and machined; or can it 
be readily jigged; is it worth while rigging up to do it, or is 
it best done in Simon-pure machine-shop fashion? 

All these things are valuable assets to a workman but not 
indispensable. They are absolute necessities to the engineer- 
ing graduate, and they are the things which cost him most 
to learn after graduation. E 


Worcester, Mass. ENTROPY. 
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EDITORIALS 





A reading of the recommendations of the Committee 
on School Inquiry of New York City, dealing with in- 
dustrial education, shows one grave omission, as printed 
recently in these columns. Moral training in industrial 
schools is not mentioned. This is not surprising for but 
little is being said or done about moral training in our 
public schools. Yet such teaching should be a part of 
the work in every school. 

Lest we be misunderstood, by moral training we do not 
mean religious training. The latter is barred from all 
public American schools, and wisely so. But there are 
principles that govern action that are fundamental, and 
are not of themselves religious or sectarian. Among 
these are truth, honesty, integrity, justice. The list does 
not need to be extended. Now is the time, when indus- 
trial education is in the formative stage, to insist that 
moral training must be given. 

54 
Keeping Shop Equipment Up-to-date 

How often, or after how many years of service, shall 
we replace our shop tools? Shall we wait until they are 
practically worn out, assuming that such a condition is 
ever reached by a machine tool, or ought we to estab- 
lish a rule that after a given number of years of service 
they are to be replaced by new tools? And if we do de- 
cide that a tool is to be used just so many years and no 
longer, shall we make the maximum period five years, ten 
years, or longer? 

Undoubtedly there are almost as many views on this 
subject as there are shop managers. Very likely, how- 
ever, there is a more or less pronounced tendency, in the 
majority of cases, to continue the use of a given tool con- 
siderably beyond any period which would be established 
by a careful consideration of real efficiency. 

In this connection, not only must the actual condition 
of the machine itself be given due consideration, but also, 
and what is even more important, we must keep in view 
the progress in machine design and construction during 
the interval elapsing since the installation of the tool 
under discussion. For this machine, although in good 
order, may be utilizing shop space and labor that ought 
to be devoted to a later and more efficient tool. 

It is rare indeed that any standard machine tool actu- 
ally fails in, say, the spindle, drive or feed works, in the 
course of a reasonable number of years of service; and 
during the whole of that time it may be run under what 
would be considered efficient conditions of operation for 
that particular machine. During this same period, how- 
ever, the progress of the machine building arts has prob- 
ably evolved, for the same cless of work, a tool of greatly 
increased efficiency, by whi: i in the uptodate shop the 
earlier machine should be supplanted, although as sug- 
gested, it may still be in reasonably good condition. 

It requires considerable experience and breadth of 
judgment to satisfactorily establish a policy which means 
the elimination from the shop equipment of the differ- 
ent tools as soon as they have been in service for a certain 


predetermined number of years, particularly if that pe- 
riod is relatively brief. ‘The tendency is strong to re- 
tain a machine from year to year in spite of arguments 
from the shop, from outsiders, salesmen and others; and 
not infrequently does the management suddenly realize, 
after years of procrastination, that the shop equipment 
has run to seed and the tools are nearly all obsolete as 
compared with the machinery of competitors. 

An accurate history of our machine-building industries 
if written, would record the story of more than a few 
firms once important factors, even leaders, in their lines 
of activity, that have vanished completely or been rele- 
gated to the ranks of the minor concerns, because of a 
policy of keeping tools in service for years after their 
day of real usefulness had passed. On the basis that 
what answered for their fathers, or possibly grand- 
fathers, was good enough for them, they permitted their 
shop equipment to deteriorate, and the business in their 
lines of manufacture simply disappeared so far as they 
were concerned and went to their more progressive com- 
petitors. 

It is interesting to note that even though among pro- 
gressive firms, there is often displayed a tendency to post- 
pone the installation of new tocls longer than would be 
the case if a scientific survey were made of the real 
needs and opportunities of the shop, there is on the other 
hand a springing ur in certain aggressive communities, of 
an opposite spirit, leading to the replacement of equip- 
ment after only . few years of operation. As an example, 
one well-known machine-tool builder has formulated a 
policy of never retaining a tool in his shop more than 
seven or eight years. He maintains that in that time 
each type of machine he uses is sure to have undergone 
such improvement that he can no longer afford to keep 
the older design in service, or else an entirely new type 
of tool has been developed for the purpose, and of such 
increased efficiency that in order to keep step with the 
requirements of the times he must adopt it and discard 
the other tool. 


*% 


Expensive Suggestions 


The euse with which thoughtless suggestions can be 
made, which if carried out would entail enormous ex- : 
penditures of time and money, is occasionally shown by 
the discussions at some of the sessions of engineering so- 
cieties. This was well illustrated by the comments upon 
l’rof. Marx’s paper presented at the December meeting 
of the American Society of Mechanical Engineers, in 
which he described an extensive series of breaking tests 
of gears. 

These tests were confined to a single pitch of gear and 
to a rather narrow range of speeds and powers, the limit 
being set by the apparatus available. Yet as conducted 
they entailed an enormous amount of research work and 
must have footed up a considerable expense. 

These two facts were seemingly overlooked at least 
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they were entirely ignored, by many persons who chose 
to comment on the paper. For suggestion after sugges- 
tion was made that if this was done, that carried out, 
and the other thing attempted, the results would be more 
complete and, therefore, more valuable. It is mére 
than likely that these suggestions taken together would 
have kept an expert investigator busy for several years, 
and would surely have cost many thousands of dollars. 
One listener rather tartly remarked that if by any 
chance these suggestions failed to provide for the spend- 
ing of ail the money in the United States treasury, he 
would see to it that further suggestions were offered, so 
that this enormous fund could be properly appropriated. 
Research work is tedious and expensive. It may be 
productive of the highest good in the advancement of 
our technical knowledge, and it is sure to lead to num- 
berless failures. Though’ suggestions for research work 
are most assuredly in order at any professional session 
of an engineering society, they should be presented with 


a full knowledge of what their carrying out would re-- 


quire in effort.and expense. Thoughtless suggestions, 
such as we too often’ hear, should not be made. They 
at once indicate that the speaker is unacquainted with 
research work or else is entirely inconsiderate of the per- 
son to whom the suggestions are addressed. No one 
should make a suggestion of this kind unless he would 
be perfectly willing to accept a similar one when aimed 
et his own work. 


2 
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High Grade Material in Machine 
Shop Equipment 

A few weeks ago we commented in these columns upon 
the use of high-grade material in machine tools. These 
materials have been developed to meet the demands of 
automobile builders, and are now beginning to be used 
in machine-shop equipment. That machine-shop man- 
agers and superintendents are looking for small tools 
made from such high-grade stock, is indicated by the 
following quotation from a letter which we recently re- 
ceived : 

Kindly advise us if you kt.ow of any concern making a 
line of drill and lathe chucks and employing really high- 
grade material. We have tried a'l the makers we know of, 
but continue to have the most exasperating experience 
through constant breakage of jaw tcrews, which, in every 
case, we find to be of cheap mild steel, more or less thor- 
oughly case-hardened. 

In these days, when the technica] journals are filled with 
reports and comments on the wonderful results Obtained 
with the modern steels, etc., it is hard to understand why 
it seems to be impossible to obtain machine equipment made 
of high-grade material. 

But even in the beginning of this use a word of warn- 
ing is necessary. The expresion “high-grade materia!” 
or “alloy steel” or even a more specific term, as “chrome- 
nickel steel,” is practically meaningless. None of these 
terms conveys exact knowledge as to what the material 
is. Its use is at once open to the challenge: Has the 
material been properly heat treated? What are its physi- 
cal properties? The purchaser of any machine part de- 
scribed in such a-manner has the right to know, and 
should demand to know, the chemical composition, the 
ultimate strength and the elastic limit of the steel or 
cast iron or bronze referred to. 

On the other hand, the far-sighted builder will take 
care to give these factors instead of making use of a 
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general term which conveys the idea of high-grade ma- 
terial without specifying it. It is the old question of 
loose statement versus exact specification. The latter 
should be demanded by every prospective buyer if it is 
not originally furnished by the prospective seller. It is a 
practical certainty that machinery building in~ general 
will suffer from misstatements in regard to the use of 
high-grade material for machine parts, unless a vigorous 
stand is taken now for an exact specification of the 
properties of these materials. Neither builder nor user 
can afford to suffer from such misstatements. 
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The Passing of ‘‘Merchant” Pipe 


Pipe-producing firms have long been in the habit of 
supplying to special order a grade of pipe considerably 
thinner than standard. This was sold as “merchant” 
pipe, was kept within certain limits, subjected to specified 
tests, and differed from the standard only in thickness and 
weight, being both thinner and lighter. The National 
Tube Co. has announced that it will draw no more mer- 
chant pipe, that henceforth it will produce nothing but 
standard. We understand that most, if not all, of the 
other pipe producers will take this same position. 

The move has been occasioned, undoubtedly, by the fact 
that a great deal of pipe thinner and lighter than stand- 
ard has been carried in stock and could only be picked 
out by experts or by one who was careful enough to weigh 
or gage whatever he was buying. For this reason thin 
pipe has very likely been used for purposes for which it 
was neither adapted nor intended. The action in refus- 
ing to draw any more merchant pipe will clear the market 
of the undersized stock and make “standard pipe” mean 
more than it has in the past. This move is the best 
thing which has happened in a long time to the purchaser 
and user of pipe and tubular produets. 


ae 


A keen observer has remarked that all of the profes- 
sions have benefited by mechanical invention save one. 
He points out that physicians and surgeons have num- 
berless mechanical devices to aid in curing the ills of hu- 
manity; the influence of clergymen is increased and 
broadened by our modern means of transportation and 
communication ; the statesman makes use of the modern 
printing press and a multitude of uptodate musical and 
noise-making instruments and devices in reaching his 
constituents. The lone exception is the lawyer. He has 
adopted but a single modern mechanical device; that is, 
the friction brake, and this he has applied with great 
suecess to the wheels of justice. 

3 

Correspondents in our columns have been unanimous 
in saying that writing for publication was of direct 
benefit to them. But we seldom have such clear-cut testi- 
mony on this point as is contained in a recently received 
letter from an engineer of a large machine-building plant. 
After having prepared two or three articles, dealing with 
his own work, he writes: 

I find that working up these articles compels me to get 
a much clearer knowledge of many of the details of condi- 
tions and processes, which I thought I knew quite fully be- 
fore, and think that the writing has helped me very ma- 


terially in getting a clearer grasp of the things that I deal 
with daily. 
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Disk Grinder 


The disk grinder shown carries three 18-in. steel disk 


wheels. The right-hand end of the machine is equipped 
with rockershaft and universal-lever feed work table. 


which is used in conjunction with the single disk wheel 
for grinding one surface at a time. The pair of disk 
wheels in the center are used for grinding the two parallel 
sides of a piece at once. Of these two wheels the right- 
hand one remains in a fixed position. The left-hand wheel 
is mounted on a spindle in a movable head. By this means 
pressure is obtained and parallel pieces of varying widths 
can be finished. This movable head is mounted in a 
planed way in the machine base, and is moved in and 
out by means of a rack attached to its under side, which 
engages with a gear on hand-lever shaft. The moving 
head arrangement is designed for greater rigidity. 

















Disk GRINDER 

The forward travel of the head is regulated by a finely 
threaded stop screw, which is graduated to one thousandth 
of an inch. An adjustable back stop regulates the back- 
ward travel of the head which only. needs to be enough 
to release the piece from between the wheels. This de- 
vice is especially handy in grinding thin pieces, as too 
great an opening would cause a tendency for the piece to 
be caught between the wheel and the work rest. The 
hand-lever shaft is connected to the foot-lever shaft, so 
that either or both means can be used.in applying pres- 
sure. A coil spring assists in the backward travel of head. 

A cast-iron dust hood, hinged at the back, completely 
covers the pair of wheels at the center. The front open- 
ing in the hood can be varied in size by use of sheet-metal 
slides. Abrasive ring wheels, held in chucks, can be used 
on this machine’ im place of ‘the disk wheels. 

This machine*is also nagde:in the plain type, viz., with- 
out the right disk wheel! rockershaft and work table, and 
is a recent product of the Gardner Machine Co., Beloit, 


Wis. 


Fluting Machine for Squaring Taps 
and Reamers 


The halftone shows an adaptation of the automatic 
fiuting machine manufactured by the Bickford Machine 
Co., Greenfield, Mass., for squaring taps and reamers. 

The tail fixture has offset center disks to hold the shank 
end of the tap, the other end of which is held by a special 
driving dog, having sharp corners projecting inwardly. 
These grip the work firmly, and the hand screws project- 
ing through the gear guard of the head center block act 
as tighteners. 

In the illustration only two cutters are shown in posi- 
lion in order make the tail fixture 
and the method of attaching the center disks. These 


to clearer 











FLUTING MACHINE FoR Squartine Taps AND REAMERS 


disks are reversible on the fixture which is ar- 
ranged to be attached to the table of the ma- 


chine in two positions, so that the center point will al- 
ways line up with the head spindle. This arrangement 
enables the use of both sides of the squaring cutters. The 
method of squaring work on the centers insures .uniform- 
ity of corners. By the use of four cutters, two of which 
are not shown, four pieees are squared simultaneously. 
The machine is fully automatic as to. return of table and 
indexing of centers and has a capacity for taps and ream- 
ers up to 2 in. in diameter. 


Toggle Drawing Press 


The frame of the double-action toggle drawing press 
shown is of the built-up type, held together by four steel 
tie rods designed to take the strain. The blank holder 
is operated by four heavy toggles, which receive their 
rocking motion from a pitman and slide on the left side 
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ToaaLte Draw Press 


of the machine. The two steel horizontal rocking shafts 
are timed to give the blank holder a proper dwell during 
the drawing period. 

The press is equipped with a friction clutch, of the mul- 
tiple-disk type, actuated by a hand lever, which permits 
stopping and starting the machine at any part of the 
stroke. It has a capaeity for blanks up to 30 in. in 
diameter and weighs about 41,000 lb. It is a recent prod- 
uct of the Niagara Machine & Tool Works, Buffalo, N. Y. 


Three Spindle Cilinder Boring 
Machine 


In this machine the spindles and boring bars are inte- 
gral. The extension for the bar is 614 in. in diameter, 28 
in. long, and fitted with No. 7 Morse taper, arranged to 
drive the cutter heads attached directly to the ends of 
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the bars by means of broad-face keys. The spindles have 
a double taper bearing in the front, and bushings having 
parallel internal and taper external bearings in the rear, 
designed to compensate for wear and facilitate realign- 
ment. 

The drive to each spindle is by means of bronze spiral 
gears and hardened steel worm. The main body of each 
spindle is 6 in. in diameter, and the length of each spin- 
dle bearing, over all, is 29 in. 

The work table is solid with the saddle and the finished 
surface for clamping the work is 26 in. long, and 48 in. 
wide. The saddle is 6 ft. long and 40 in. wide; the dis- 
tance from the center of the spindles to the top of the 
work table, 14 in.; minimum distance between the cen- 
ters of spindles 1014 in.; maximum distance 20 in. 

The machine is driven by a Westinghouse electric mo- 
tor, running at 600 to 1200 r.p.m., and providing spindle 
speeds from 10.31 to 20.62 r.p.m. The saddle feeds are 
0.0119, 0.0216, 0.04, 0.081 in. per revolution of spindle. 
A fast power return of 4.44 in. per revolution of 
spindle is provided, and in addition there is hand control 
of the saddle. 

The machine occupies a floor. space of 12 ft. % in. by 36 
in., and is a recent product of the Newton Machine Tool 
Works, Philadelphia, Penn. 


os 
ed 


Variable Speed Countershaft 


The illustration shows a type of variable-speed counter- 
shaft recently developed by the Madison Machine Co., 
Madison, Wis. 

This countershaft consists of a frame carrying two 

















VARIABLE-SPEED COUNTERSHAFT 
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THREE-SPINDLE CYLINDER-BORING MACHINE 
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parallel shafts, each shaft carrying two cones, one fixed 
to the shaft and the other slidably mounted thereon and 
actuated by an hydraulic piston axially mounted. The 
pistons are actuated by means of a controller, which may 
be either of the piston or pneumatic type. The cones 
are connected by means of an endless belt of trapezoidal 
section. 

This countershaft is of the invertible type and is built 
in any size up to 500 horsepower. 
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Four Spindle Drilling Machine 


The illustration shows a special type of drilling ma- 
chine for drilling simultaneously four holes, yy in. in 
diameter, 90 deg. apart, through the walls of brass shells. 

The machine consists essentially of four drilling spin- 
dles working simultaneous- 
ly, and distributed 90 deg. 
apart around the work, at 
a convenient height for the 
operator. The spindle 
frames are heid in the four 
arms of a cruciform cast- 
ing which supports a trun- 
nion shaft at the rear end, 
over which a spindle frame 
actuating a 4-segment edge 
cam is mounted. The 
spindles are simultaneous- 
ly fed against the work by 
depressing the treadle 








which imparts a quarter 
revolution to the edge- 
cam, drawing in the 4 


Four-SPINDLE DRILLING 
MACHINE 


spindles simultaneously by 
engaging a roller on each 
drill frame. The withdrawal of the spindles is done 
mechanically by a spring inside of each drill frame. 

Belt tension on the spindles-is minimized by having 
the hub of each spindle-driving pulley run on the projec- 
tions of the bushings, thereby securing what might al- 
most be called a floating spindle construction. Each 
spindle carries a Skinner chuck for taking drills up to gy 
in. One endless leather belt, guided by suitably located 
idlers, drives the 4 spindles. 

This machine is a recent design of the Langelier Manu- 
facturing Co., Providence, R. I., and is made in a variety 
of sizes and styles. 
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An Electric Center Grinder 


The Smith Electric Tool Co., Cincinnati, Ohio, has 
brought out an electric center grinder. The grinder is 
mounted on a taper shank to fit the tail spindle. Means 
is provided for throwing the body and wheel spindle at 
the desired angle. A lever connected to the wheel spindle 
affords means whereby the operator can traverse the wheel 
across the center being ground. 

Current from any lamp socket provides power for the 
tool. The adjustment for depth of cast is obtained by 
feeding the tail spindle toward the line-spindle center, 
no other adjustment is necessary. The shank of the 


grinder is left blank so that the purchaser can turn it. 
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Friction Head Screw Machine 


The halftone shows a friction-head hand screw machine 
recently developed by the F. E. Wells & Son Co., Green- 
field, Mass. Quick-speed changes are provided, and a quick 
reverse is also available for running off when tapping or 
threading by means of the friction disk shown. 
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FRICTION-HEAD Screw MACHINE 


The friction head provides a wide variety of speeds and 
the machine can be driven from a countershaft or by mo- 
tor drive. The drive is through spiral gears. 


Keeping a Large Foundry in Order 

We have become so accustomed to seeing foundries 
littered up with piles of sand, old flasks and castings, 
that we are impressed when we find one in which an 
orderly arrangement seems to be a part of the man- 
agement. 

One of the best illustrations of an orderly foundry 
seen recently was found in the Nordberg Manufactur- 
ing Co., Milwaukee, Wis., three views taken in dif- 
ferent portions, giving an idea of the way in which 
order is preserved. 

While it looks as though everything had been posed 
for the photographer, this is not the case, as can be seen 
from the occasional stray shovel riddle and other 
foundry accessories. Aisles are kept clear, and, so far 
as possible, flasks are piled in an orderly arrangement, 
which not only adds to the appearance but also facili- 
tates the work in every way. 

The halftone, Fig. 1, shows how the aisles are kept 
clear, while Fig. 2 shows a closer view of the large 
molding floor and gives an idea of the way in which 
large cores are handled on trays, or platforms, and, 
when lowered by the crane, so as to be convenient for 
the mold, are placed in an orderly position instead of 
being scattered all over the foundry floor. The various 
piles of sand shown indicate that it is an actual work- 
ing foundry in spite of its orderly appearance. 
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Fic. 1. KeepInc THE AISLES CLEAR 














Fie. 2. Large Fuasks AND Cores Kept IN ORDER 
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Fie. 3. Neat ARRANGEMENT OF LADLES NEAR CUPOLA 


The space around the cupola is very often one of the 
worst spots in the foundry when it comes to orderly 
Mold ladles of various sizes, and all 
cupola and 


arrangement. 
the other paraphernalia of tapping the 
pouring, seem to have a way of mixing themselves up 
into seemingly hopeless confusion for all except the 
foundrymen, who seem to quickly unravel any tangles 
they may get into. 

The orderly arrangement in this case shows that it 
is possible to keep even this portion of the foundry in 
a presentable condition. This all tends to a saving of 
time rather than toward increasing the cost, as might be 
charged by those who seem to believe that disorder is 
necessarily a part of foundry work. 

In addition to the clean and orderly manner in which 
this foundry is conducted, the visitor is impressed with 
the improved handling and storage facilities maintained 


A general idea of the foundry and the methods in vogue 
there can be gained from an article published in the 
AMERICAN MAcHinist in Vol. 32, part 2, page 56. 
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The German Loewenherz Thread 


The table gives sizes for the German Léwenherz thread, 
which is used very extensively for fine threads on measur- 
ing instruments and similar work in Germany. It was 
designed by Doctor Liwenherz, Berlin, in 1894. 


Fr 
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Diameter Pitch Approx. No. of Root Diameter Pitch Diameter Width of Fiat Tap Drills 
hds. per Inch 
Mm Inches Mm Inches Mm Inches Mm Inches Inches (F) Mm Approx 
Inch Siz 
1.0 0.03937 0.25 0.0098 101.6 0.625 0.0246 0.812 0.0320 0.0012 0.64 0 025 
1.2 0.04724 0.25 0.0098 101.6 0.825 0.0325 1.012 0.0398 0.0012 0.84 0.033 
1.4 0.05512 0.30 0.0118 84.7 0.950 0.0374 1.175 0.0463 0.0015 0.97 0.038 
1.7 0.06693 0.35 0.0138 72.6 1.175 0.0463 1.437 0.0566 0.0017 1.20 0.047 
2.0 0.07874 0.40 0.0157 63.5 1.400 0.0551 1.700 0.0669 0.002 1.44 0.058 
2.3 0.09055 0.40 0.0157 63.5 1.700 0.0669 2.000 0.07874 0.002 1.74 0. 069 
2.6 0. 10236 0.45 0.0177 56.4 1.925 0.0758 2.260 0.0890 0.0022 1.97 0.077 
3.0 0.11811 0.50 0.0197 50.8 2.250 0. 0886 2.620 0.1031 0.0025 2.30 0.091 
3.5 0.13780 0.60 0.0236 42.3 2.600 0. 1024 3.050 0.1201 0.0029 2. 65 0.104 
4.0 0.15748 0.70 0.0276 36.3 2.950 0.1161 3.470 0. 1367 0.0034 3.00 0.118 
4.5 0.17717 0.75 0.0295 33.9 3.375 0.1329 3.930 0.1547 0. 0037 3.43 0.134 
5 0.19685 0.80 0.0315 31.7 3.800 0. 1496 4.405 0.1732 0.0039 3.87 0.152 
5.5 0.21654 0.90 0.0354 28.2 4.150 0.1634 4.825 0.1990 0 0044 4.23 0 166 
6.0 0. 23622 1.00 0.03937 25.4 4.500 0.1772 5.250 0.2957 0.0949 4 60 0.181 
7.0 0. 27560 1.10 0.0433 23.1 5.350 0.2106 6.175 0.2431 0.0054 5.45 0.215 
8.0 0.31496 1.20 0.0472 21.1 6. 200 0.2441 7.100 0.2795 0.0059 6.30 0.248 
9.0 0.35433 1.30 0.0512 19.5 7.050 0.2776 8.025 0.3159 0.0064 7.15 0, 280 
10 0.39370 1.40 0.0551 18.1 7.900 0.3110 8.954 0.3525 0.0069 8.00 0.315 
12 0.47244 1.60 0.0630 15.9 9.600 0.3780 10.800 0.4252 0.0079 9.70 0.382 
14 0.55118 1.80 0.0709 14.1 11.300 0.4449 12.650 0.4984 0.0089 11.40 0.449 
16 0.62992 2.00 0.0787 12.7 13.000 0.5118 14. 500 0.5709 0.0098 13.10 0.516 
18 0 70866 2.20 0. 0866 11.5 14.700 0. 6787 16.350 0.6442 0.0108 14.82 0.591 
20 0.78740 2.40 0.0945 10.6 16.400 0.6457 18.200 0.7165 0.0118 16. 52 0.656 
22 0.86614 2.80 0.1102 9.1 17.800 0.7008 19.900 0.7835 0.0138 17.93 0.706 
24 0.94498 2 80 0.1102 9.1 19.800 0.7795 21.900 0.8622 0.0138 19.93 0.783 
26 1.02362 3 20 0.126 7.9 21.200 0.8346 23.600 0.9291 0.0157 21 35 0.840 
28 1. 10236 3.20 0.126 7.9 23. 200 0.9134 25.600 1.0079 0.0157 23.35 0.919 
30 1.18110 3.60 0.1417 7.1 24.600 0.9685 27.300 1.0748 0.0177 24.75 0.970 
TABLE OF GERMAN LOEWENHERZ THREAD COMMONLY USED ON THE CONTINENT IN FINE WORK 
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NEW PUBLICATIONS 








BOOK OF STANDARDS. Tables and useful information per- 
taining to tubular goods. Five hundred and sixteen 4x6%- 
in. pages; 136 illustrations; index. Price, $2. The National 
Tube Co., Pittsburgh, Penn. 

The 1913 edition of this book of standards has just been 
received from the press. It is the first to be issued since 
1902, and is much larger and more complete than the former. 
It applies solely to pipe. Jimensions and information are 
given for tubular goods and general engineering data in re- 
gard to the uses of pipes and tubes. 

The opening pages deal with the standard processes and 
materials used in the manufacture of tubular products. 
These are followed by tables giving the dimensions and 
weights of the various kinds of pipes and tubes, and by 29 
pages devoted to the physical properties of pipe. Pipe joints 
and squares and rectangular pipes are then considered, fol- 
lowed by standard specifications for the various kinds of 
pipe. Valves and fittings are then treated with Shelby seam- 
less drawn-steel tubes, boiler tubes, and the like. 

Some 70 pages are devoted to the strength of tubes, pipes 
and cylinders under fluid pressure, and to the mechanical 
properties of solid and tubular beams of uniform cross- 
section. 

The next sections deal with water, gas, steam and air, in 
sofar as they concern the use of tubular products. Their 
scope is shown by the following headings: Water: Proper- 
ties; Boiler Incrustation; and Corrosion; Flow in Pipes; 
Measurement of Flowing Water; Water Power; Tables. Gas: 
Physical Properties of Gases; Flow of Gas in Pipes at both 
High and Low Pressures. Steam: Properties; Superheated 
Steam; Flow of Steam; Loss of Heat from Steam Pipes. 
Air: Properties; Expansion; Compression; Flow of Air. 

The final sections give weight factors for tubes and steel 
pipes, conversion tables for metric and English units, a 
glossary of terms used in the pipe trade, including abbrevia- 
tions and definitions. The index is especially complete, oc- 
cupying 43 pages. 

This outline indicates the wide range of the subjects dis- 
cussed, all of which apply in some way to the use of tubu- 
lar products. But little material from independent research 
seems to have been used; the engineering data have come 
from recognized authorities and full credit is generously 
given. 

In makeup, the book is especially noteworthy, for it is 
printed on Canterbury Bible paper from very clear, pleasing 
type, is bound in flexible leather, and, including the binding, 
is not quite % in. thick. It contains a total of 559 pages. 
We do not recall having seen a handbook which, in its me- 
chanical production was a better example of the best of the 
printer’s art. The book is cordially recommended to anyone 
who has to do with the use of pipes and tubular products. 


STEAM BOILERS AND BOILER ACCESSORIES. By W. 
Inchley. Four hundred and seven 5x7%¢-in. pages; 141 
illustrations; index. Price $2.40, net. Longmans, Green 
& Co., New York, N. Y. 

The purpose of this book is to treat of steam boilers and 
their accessories in a manner suitable for the needs of 
steam users and engineering students. After the function of 
the steam power plant is explained the various types of 
boilers are briefly considered. To bring out their advant- 
ages, a table is given, which includes, for every type il- 
lustrated, numerical values for the pounds of water evapo- 
rated per hour from and at 212 deg., F., heating surface 
grate area, ratio of the heating surface to the grate area, 
pounds of water per hour per square foot of the grate area 
and of the heating surface, and dimensions of the setting. 

Materials for boiler construction are taken up, and, in 
connection with this, the brittleness of steel. Special at- 
tention is called to the effect of phosphorus and nitrogen 
on the ultimate strength of the boiler plate. A table gives 
30 cases of failure in steel plates and the per cent. of car- 
bon, nitrogen and phosphorus in each case. At the end of 
the chapter formulas for calculating the strength of the 
boiler shell are derived. : 

Fuels for the generation of steam are treated briefly, 
but the subject of combustion is taken up at length and in 
a very clear manner. Methods for calculating the air re- 
quired for combustion from flue-gas analysis and the subject 
of coal calorimetry are considered in detail. 

Boiler furnaces are treated at length, and the various 
losses which take place in a boiler furnace are considered 
and the methods of decreasing them outlined. The condi- 
tions affecting the design of furnaces for various fuels and 
for different kinds of boilers are also discussed. Various 
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types of British stokers are illustrated; these differ from 
those used in American power plants. The subject of com- 
bustion of liquid and gaseous fuels is also discussed. 

The fundamental theory of the chimney draft is explained 
and formulas are derived for chimney design. 

The theory of steam generation is simply and clearly ex- 
plained and considerable space is given to discussing the ef- 
fect of the velocity of gases upon conduction and on ulti- 
mate boiler performance. This section is well written and 
uptodate, except that the old values for the properties of 
saturated steam are retained. This might confuse the reader, 
as the latent heat of steam at 212 deg. F. is given as 966.6 
B.t.u. in the text and as 970 in the steam tables at the end 
of the book. 

“Much space is given to the details of the Lancashire and 
other flue boilers, and but brief mention is made of the cylin- 
drical multitubular type. The locomotive and vertical boil- 
ers are treated briefly and do not include uptodate designs 
in American practice. Water-tube boilers are treated com- 
pletely, but also represent mainly British practice. 

In connection with boiler accessories, feed pumps, in- 
jectors, water and oil filters, steam and oil separators, feed- 
water heaters and economizers, feed-water regulators, re- 
ducing valves and superheaters, are described in detail. The 
subjects of water-hammer, drainage, protection against ex- 
considered under the head of steam piping. Directions for 
the practical running of boilers are also given, including an 
pansion and vibration, corrosion and steam-pipe covering are 
explanation of the use of CO, recorders and directions re- 
garding the purchase of fuel. 
~ Under steam-boiler testing the code of the Institution of 
Civil Engineers of England is given. This differs from the 
code of the American Society of Mechanical Engineers main- 
ly in the details regarding the recording of results. 

In general the book is clear, contains much new mat- 
ter, and, if edited to include American practice, would prove 
a desirable textbook for colleges. In its present form it is a 
good reference book and should prove of value to operating 
engineers. 





PERSONALS 











Ira N. Hollis, professor of engineering at Harvard Uni- 
versity, has been elected president of the Worcester Poly- 
technic Institute, Worcester, Mass. 


R. H. Wadsworth, formerly superintendent of the Seneca 
Falls Mfg. Co., Seneca Falls, N. Y., has accepted the position 
of shop engineer with the Lodge & Shipley Machine Tool Co., 
Cincinnati, Ohio. 


Carleton W. Hubbard, formerly mechanical engineer with 
Sayles Bleacheries, Saylesville, R. L, has become associated 
with the Cross & Brown Co., New York, N. Y., with whom he 
will act in a similar capacity. 


R. M. Bennett, until recently at the head of the automobile 
department of the Jones Speedometer Co., New Rochelle, N. Y., 
has accepted a similar position with the Standard Roller 
Bearing Co., Philadelphia, Penn. 


Edgar N. Easton and John H. Craigie have become asso- 
ciated with the railroad sales department of Joseph T. Ryer- 
son & Son, and will maintain headquarters in New Haven, 
Conn., and Boston, Mass., respectively. 


Arthur B. Domonoske, who has been instructor in me- 
chanical engineering at the University of California, has 
joined the engineering faculty of the University of Illinois, 
and will be engaged in machine and power-plant design in- 
struction. 


J. E. McCauley has been appointed assistant general man- 
ager of the works of the Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Penn. Mr. McCauley was formerly employed 
by the Baldwin Locomotive Works and the Standard Steel 
Works Co. 


G. M. Basford, for the past few years assistant to the 
president of the American Locomotive Co., has resigned in 
order to become chief engineer, railroad department, Joseph 
T. Ryerson & Son. Mr. Basford’s headquarters will be in the 
New York office of his company. 


Cc. J. Morrison, an occasional contributor to our columns 
and until recently manager of the department of effective 
organization, Suffern & Son, New York, N. Y., has resigned 
in order to become partner and chief engineer of Froggart, 
Morrison & Co., 149 Broadway, New York City. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


Myerscough & Buchan have awarded a contract for the 
construction of a two-story garage, 60x110 ft., on Main St., 
Andover, Mass. W. Martin, 141 Milk St., Boston, is arch. Not- 


ed Feb. 6 
Fire, Mar. 1, destroyed the garage of Arthur E. Rounds, 
West St., Attleboro, Mass. Loss, $3000. 


The factory of Wilson & Narbut, manufacturers of surgi- 
cal instruments, Baker St., Belmont, Mass., was damaged by 
fire, Mar. 8. Loss, $5000. 


An entirely new plant will be built by the Mead-Morrison 
Mfg. Co., of Boston, Mass., on land recently acquired in Bos- 
ton, along the Boston & Albany his comprises some 
10 acres, and is the result of the company’s naving outgrown 
its facilities at East Cambridge. is organization, as is 
well known, makes a specialty of coal-handling machinery, 
and in addition, hoisting nnag A for docks, quarries and 
contractors’ plants. The company is controlled by the same 
interests which organized and built it up, Eugene M. Foss, 
Governor of Massachusetts, being pres. Noted Feb. 27. 


The American Radiator Co., 131 Federal St., Boston, Mass., 
and Chicago, Ill., contemplates the- construction of a new fac- 
tory on the West Everett Mersh, Everett, Mass. 


The General Electric Co. has purchased land adjoining its 
plant at Everett, Mass., and contemplates the construction of 
a gear factory, 200 ft. long. 


The Stoddard Motor Co. has awarded the general con- 
tract for the construction of a garage at Springfield, Mass. 
George B. Allen, Hartford, Conn., is arch. Noted Mar. 20 


The American Watch Tool Co. has awarded a contract for 
the construction of a three-story factory, 40x140 ft., at Walt- 
ham, Mass. The building will be of brick, and is estimated to 
cost $25,000. Joseph R. Worcester, 79 Milk St., Boston, is 
engr. 


The Dawson Machine Co. has purchased a_ three-story 
building on Foster St., Worcester, Mass., and will remodel it 
as a garage, repair shop and salesroom. R. J. Adams is pres. 


A contract has been awarded for the new building at the 
Newell Brass Foundry, Central Falls, R. I. The Frank G. 
Rowley Co., 260 Central Ave., Pawtucket, is in charge of the 
engineering work. Noted Jan. 23. 


Fire, Mar. 10, destroyed the 
ton, Pawtucket, R. I. Loss, $150 

The Smedley Co. is building a one-story foundry and store- 
house, 40x100 ft., of brick, on Brewery St., New Haven, Conn. 
Estimated cost, $4000. 

The Stamford Gas & Electric Co. has awarded a contract 
for the construction of a garage and storehouse at its plant 
in Stamford, Conn. Nelson E. Emmens is arch. 

A. H. Wells & Co., manufacturers of brass and copper 
tubes, will build an addition to their factory on the Water- 
town Road, Waterbury, Conn. The building will be 26x51 ft., 
one story, of brick. heodore B. Peck is arch. 


The American Pin Co. has awarded contracts for additions 
to its plant at Waterville, Conn. The plans provide for a 
boiler house, 44x100 ft., of brick, a pump house, 16x24 ft., of 
brick and reinforced concrete, coal bunkers, 42x88 ft., of con- 
crete, a concrete foundation for a radial stack, 20x21 ft., and a 
concrete pit for oil tanks, 12x40 ft. The New —~: oom En- 
gineering Co. is in charge of the engineering work. 

The French Mfg. Co., manufacturer of brass and copper 
tubing, is havin lans prepared for an addition to its plant 
on Robbins St., aterbury, Conn. The new _ building will be 
tan ft., one and two stories, of brick. E. E. Benedict 1s 
arch. 


pereae of George L. Ander- 


MIDDLE ATLANTIC STATES 


An Export Inquiry 


Raymond L. Herman, Mechanical Engineer of the Indus- 
tral Improvement Co., 1133 Broadway, New York, N. Y., is in 
this country to purchase, for a large agricultural machinery 
manufacturer and steamboat builders in Hungary, the fol- 
lowing machinery: 


Fitting Shop—1l1 portable keyway 
radial drilling machine, full universal, length of arm 1.5 m. 
(about 5 ft.). 2 radial drilling machines, haif universal, 
leneth of arm 1.5 m. (about 5 ft.). 2 high-speed v»rtical 
drilling machines with both hand and automatic feed, maxi- 
mum capacity a hole 22 mm. (about % in.) in diameter. I 
portable vertical drilling machine motor driven. 1 slotter 
Sas . circular table and stroke of about 400 mm. (about 

n.). 

Milling Department— 2 vertical millers, table dimensions 
1200x300 mm.. automatic feeds longitudinal about 750 mm., 
cross about 300 mm., vertical about 500 mm., fitted with a 
circular table provided with power feed. 1 spline miller with 
a capacity of width of groove of 70 mm. and length 100 mm. 
1 gear hobber. 1 bevel gear planer. 1 worm gear grinding 
machine. An outfit of cutters and necessary smal) tools for 


laning machine. 1 


the above machines. 


Boring Mills and Special Machines—2 boring mills with 
turret heads, table diameter about 800 mm., boring height 400 
mm., height of machine 600 mm. Each turret must have five 
holes and each machine must be arranged for cutting threads. 
1 boring mill with a capacity and turning diameter of about 
600 mm. 1 piston and piston rod grinding machine maximum 
grinding diameter 600 mm., maximum grinding length 4 m. 


Turret Lathes—1 turret lathe for making bolts and screws, 
maximum diameter turned 44 mm., turret to have 6 holes and 
be provided with a facing attachment. 1 “Gisholt”™ turret 
lathe for castings, gear driven, and with a height of centers 
1% te mm. 1 thread-cutting machine with a capacity up to 

n. 


Horizontal Boring Milis—1 cylinder bering mill having 
both boring and milling spindles and a genet attachment. 
This must be erostees with a large table and is to be used 
for large double frames requiring complicated machining 
which must be done at a single set-up. 2 horizontal boring 
mills provided with both revolvable and rectangularly adjust- 
able tables, the latter having dimensions of about 1200x900 
mm. Each spindle must have power feed including the mill- 
ing head. 1 portable boring and milling machine driven, 
spindle diameter about 100, spindle travel about 800 mm., and 
arranged for oblique setting of the spindle. 


Tool-making Department—Grinding machines: 2 automatic 
twist drill grinders (Mayer & Schmidt type). 1 cutter grinder 
(Ludwig Loewe type). Lathes: 1 backing-off lathe with ad- 
justable backing-off rest, height of centers about 180 mm., 
maximum length turned about 350 mm. 2 screw-cutting tool- 
makers’ lathes, height of centers about 150 mm., distance be- 
tween centers about 750 mm. 2 small (Brown & Sharpe) uni- 
versal millers. 1 small drilling machine (Loewe). 1 small 
shaper. 1 small slotter. 2 forges. 1 blower. 1 exhaust fan. 
1 forge and hammer. 1 cold saw. 1 hardening furnace and 
the necessary appliances. 


Lathe Department—2 screw-cutting lathes for high-speed 
work, height of centers 250 mm., distance between centers 2 
m., without gap. 2 screw-cutting high-speed lathes with gap, 
height of centers 350 mm., length between centers 2500 mm. 
3 screw-cutting lathes, height of centers 150 mm., length be- 
tween centers 1000 mm. 1 lathe for turning crankshafts pro- 
vided with two carriages, height of centers about 600 mm., 
distance between centers about 4000 mm. 

Miscellaneous Machines—1 shear for sheets, thickness 3 
mm., length one meter. 1 semi-automatic turret lathe, spin- 
dle bore 132 mm. (Potter & Johnston). 1 special lathe for 
small crankshafts, length of work 2400 mm., height of centers 
250 mm. (Tindel Albrecht). 

Boiler Shop—1l horizontal boiler drilling machine for both 
longitudinal and circumferential seams. Must be provided 
with three columns on one bed and semi-automatic adjust- 
ments of the drilling spindles. 1 radial drilling machine for 
high-speed work, but without automatic vertical feed. Length 
of arm 2 m., maximum diameter of hole 30 mm. 1 portable 
drilling and tapping machine for stable holes in marine and 
locomotive boilers, electrically driven and for holes up to 
40 mm. in diameter (Collet & Engelhardt type). 

Bridge Shop Machines—2 combined structural shaped 
punching and shearing machines, motor driven, for holes up 
to 300 mm. in diameter and copeste of punching holes 25 mm. 
in diameter at the rate of 30 holes per minute, capacity 
120x26 mm. 1 cutting-off saw, with swiveling head, motor 
driven, maximum capacity for a No. 60 T-section. 1 multiple 
spindle punch for holes, thickness of sheet 10 mm., holes 18 
mm. in diameter. 

Miscellaneous—1 turret lathe with a capacity of 60 mm. 
(Pittler type). 1 centering lathe. Necessary small tools and 
attachments for this turret lathe and other lathes. 

The Central Flat-Iron Mfg. Co is considering the erection 
of a new factory, 100x300 ft., of concrete, at rand St. and 
Cook Ave.. Binghamton, N Y. The estimated cost is $35,000. 

The New York Sales Co., Binghamton, N. Y., has purchased 
two lots with a frontage of 52% ft. on Collier St. and 173 ft. 
on State St., and will build a garage. Estimated cost, $35,000. 

The Hotchkiss Metal Form Co., manufacturer of metal 
forms for cement sidewalks. posts, poles, concrete walks, etc., 
will remove on Apr. 1, from its plant at Carbondale, Penn., to 
the new factory now being built by the Cement Products Co., 
Binghamton, N. Y The concern recently increased its capital 
stock from $15,000 to $36,000 to provide for the new plant 
and equipment. 

The Sanitary Dairy Machine Co., recently incorporated at 
Buffalo, . ¥., is arranging to establish a factory in that 
city. Capital, $100,000. F. C. Howard and E. M. Brossman 
are incorporators. 

Plans have been prepared for an addition to the 
the Norton Emery Wheel Co., at Buffalo, N. Y. The 
is estimated to cost $50,000. 

The Leader Iron Works contemplate building a plant at 
Oswego, N Y. T. E. O’Brien, Decatur, IIL, is pres. 

The Riverhead Agricultural Works, recently incorporated 
at Riverhead, N. Y., with a capital of $20,000, will establish a 
plant for the manufacture and repair of agricultural imple- 
ments. 

The C. Howard Hunt Pen Co., Camden, N. J., manufacturer 
of writing pens, has acquired adjoining property east of its 
plant to provide for extensions 


The Manhattan Electrical Supply Co., Jersey City N. J., 


lant of 
ullding 
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will build a new two-story brick plant on Monitor St., to cost 
$9000. 


Herbert Austin, 21 William St., Newark, N. J., is plannin 
the erection of an addition to his motorcycle plant, to be use 
for a garage and repair shop. 

The Premo Manufacturing Co., Newark, N. J., manufac- 
turer of metal novelties and safety razor specialties, has 
leased property at 62 Shipman St., and will establish a new 
plant for the manufacture of its products. 

The Newark Bay Smelting & Refining Co., 
Road, Newark, N. J., has taken out a pefmit to build a new 
one-story furnace building addition to its plant, to be 35x60 ft. 


The Goeller Iron Works, Frelinghuysen Ave., Newark, N. J., 
has increased its capital from $50,000 to $300,000 to provide 
tor extensions. 

The Manhattan Iron & Steel Works, 35 Lewis St., Newark, 
N. J., will build a°one-story brick addition to their plant, to 
be 438x125 ft., estimated to cost about $5000. Edward E. Grant, 
397 Washington St.,. Newark, is arch. 

Bids will be received by the Board of Education, of Perth 
Amboy, N. J., addressed to C. C. Christensen, until Apr. 11 
for the hereinafter mentioned items, which are to be delivered 
not later than May 15. 

Machine equipment: One universal saw bench with the fol- 
lowing equipment: Sliding section to table; one rip and one 
crosscut-saw blade not less than 14 in. in diameter; ripping 
and cutoff gages; one arbor long enough to accommodate 
2-in. dade head with necessary filling-in collars; necessary 
wrenches and other parts that may be listed as_ regular 
equipment for this type of saw; one base or floor plate, for 
fastening motor direct to the saw frame, with necessary 
fixtures; one motor for attaching to the saw on above base 
and of sufficient horsepower to run the saw; one endless belt 
of best oak tanned leather for connecting saw and motor 
(give length and width of belt necessary); one 16-in. jointer 
and hand or buzz planer to include the :ollowing: Safety 
cylinder and guard; tilting fence; one set plain Knives; neces- 
sary wrenches and other parts listed as regular equip- 
ment: one base, floor plate or attachment for fastening motor 
direct to the planer frame if same is made; one motor for 
running planer (give horsepower required); four 12-in. speed 
lathes to turn not more than 36 in., or less than 26 in., as a 
maximum between centers; one of the foregoing lathes to have 
in addition to the general equipment the following: Hand- 
feed carriage and compound rest; tailstock having set over 
device for taper work; tool holder for ordinary turning tools; 
drill chuck for round shank drills up to 1 in. in diameter (give 
make and description of chuck); one crotch center; one drill 
sad; one 3-in. faceplate; three hollow chucks with tapered 
nner opening with corrugated surface having diameters of 
1 in., % in., 2 in.; one motor of proper horsepower for running 
the four lathes; one Mummert-Dixon No. 482B revolving oil- 
stone universal grinder; one 1-hp. motor with necessary con- 
nections, starter, ete., for the base of the grinder. 

We are officially advised that the Asbestos Protected Metal 
Co. has acquired an additional tract of Ind adjoining its pres- 
ent plant at Beaver Falls. A special steel treating plant, 
a storage building and a new single-story steel and concrete 
factory for the manufacture of architectural roofing tiles and 
asbestos shingles have been planned to occupy this site. Spe- 
cial machinery of the company’s own design and manufac- 
ture will be installed. Details of the power equipment and 
heating apparatus have not yet been announced. H. H. Rob- 
ertson is pres. 

The Shelby Steel Tube Co. plans the construction of an 
openhearth furnace, a rolling mill and a bar mill, at its plant 
in Ellwood City, Penn. 

The Cambria Steel Co. plans to build four openhearth fur- 
naces and extend its yards and shipping facilities at Johns- 


Plum Point 


town, Penn. William H. Donner is pres. 

The William H. Page Boiler Co. has awarded a contract 
for an addition to its plant at Meadeville, Penn. 

The Westinghouse Electric & Mfg. Co. is taking bids for 
the construction of a two-story foundry, of brick and steel 


at its plant in Pittsburgh, Penn. Cost, $1,000,000, 

The Buckwalter Stove Co., Spring City, Penn., contemplates 
the construction of a new building for the manufacture of 
gas stoves. 

Yost Bros., Hite Station, near Tarentum, Penn., are clear- 
ing away the débris at the site of their foundry which was 
recently destroyed by fire. A new and larger plant will be 
built as soon as the site is cleared. 

The Weatherly Iron & Steel Co. has purchased the shops 
of the Lehigh Valley R.R. Co., at Weatherly, Penn., and will 
remodel it for the manufacture of fabricated steel 


SOUTHERN STATES 


Fire, Mar. 18, destroyed buildings at the plant of the 
Glamorgan Pipe & Foundry Co., Lynchburg, Va. Loss, $25,000. 

The Thornhill Wagon Co., Lynchburg, Va,, will enlarge the 
capacity of its factory in the near future. Its capitalization 
has been increased to $1,000,000 

The Richmond Forgings Co., Richmond, Va., manufacturer 
of drop forgings, is purchasing some additional equipment 
which will be used in the manufacture of heavy forgings. 

The plant of the Wheeling Enamel & Tron Works, Wheel- 
ing, W Va, is being remodeled, and operations will be resumed 
at an early date 

Work has been started on the 75x135-ft brick car barn 
to be erected for the North Carolina Public Service Co, at 
Spencer, N C, The rear of the building will be devoted to a 
well equipped machine shop for repair work 

The Carolina Motor Co., Statesville, N. C., will receive bids 
until June 1, for the erection of a fireproof gainge. estimated 
to cost $5000. William C. Miller is mgr. Noted Mar. 20. 


The T. M. Anthoine Machine Works has been organized 
at Fort Valley, Ga., and will equip a garage and machine 
shop. 


Press reports state that the Birmingham, Ala., will estab- 
lish a branch at Memphis, Tenn. 

The High Point Motor Co., High Point, Tenn., is erecting 
an addition to its plant. 
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H. C. Foutch, Lebanon, Tenn., has awarded a contract for 
the erection of a garage. 

The Automobile Manufacturing & Engineering Co., De- 
troit, Mich., has secured a site in Nashville, Tenn., on which 
an automobile factory, costing $200,000, is to be erected at 
once. The new plant will consist of steel and concrete, so 
built that it can readily be enlarged as business increases. 
The first section is to be 200x600 ft. The company manufac- 
tures the Evans commercial car, and will give employment 
to about 500 men. Noted Mar. 13. 

The Harry E. Evans Co., Pittsburgh, Penn., plans to estab- 
lish a branch factory at Nashville, Tenn., for the manu- 
facture of high-power and marine engines, and concrete-mix- 
ing machinery. 

The Graf Stove & Range Co., Louisville, Ky. now operating 
an assembling plant only, considers the es ablishment of a 
foundry. H. J. Graf is pres. 

The Kentucky Wagon Mfg. Co., Louisville, Ky., has added 
a department for electric trucks to its plant, and new equip- 
a will be required. H. B. Hewett is mgr. of the depart- 
ment. 


MIDDLE WEST 


The Fulton Pit Car Co., Canal Fulton, Ohio, has started 
work on the erection of its proposed plant at Canal Fulton. 

The Ohio Knife Co., Cincinnati, Ohio, has awarded the 
contract for the erection of its proposed factory. The build- 
ing will be one-story, 117x360 ft. 

The R. Wurlitzer Co., Cincinnati, Ohio, automatic musical 
instrument makers, have raised capital from $1,000,000 to 
$4,000,000. Considerable new machinery will be installed. 

The Havers Six Co., Cincinnati, Ohio, has broken ground 
a new garage at Gilbert Ave. and Rodgers Place, Walnut 

3. 

Bids are being received by the Standard Automatic Ma- 
chine Screw Co., Cleveland, Ohio, for the erection of a four- 
story and basement addition. M. J. Gleason is secy.-treas. 

The Madison Foundry Co., Cleveland, Ohio, will erect an 
addition to its plant at Cleveland. 


The M. & M. Auto Co., Cleveland, Ohio, have leased a fac- 
tory. The building will be equipped to make the Owen and 
Prince automobiles. The office of the company is located at 
500 Prospect St., N. W., Cleveland. 


The Chisholm & Moore Co., Cleveland, Ohio, steel shovel 
makers, will erect an addition to its plant at Cleveland. 


The Illuminating Co., Cleveland, Ohio, will erect a garage 
capable ef accommodating 60 electric cars and trucks. 


_A machine shop, to cost $30,000, will be built and fuli ma- 
chine equipment purchased by the city of Cleveland, Ohio. It 
will be used for repair work for the fire department. 


The Dayton Engineering Laboratory Co., Dayton, Ohio, has 
purchased the site and factory building of the Pinneo & 
Daniels Co., which will be used in connection with the present 
plant for the manufacture of the Delco self-starting and ig- 
nition systems for automobiles. . 


The construction of a new process steel plant at Leetonia, 
Ohio, at an estimated cost of $1,000,000, and employing be- 
tween 500 and 600 men, in addition to those employed in con- 
nection with the proposed plant, is under consideration. The 
new company is made up of Pittsburgh parties. The new 
company is to take over and operate the Grafton furnaces, 
owned by the Salem Iron Co., and install machinery by which 
a single process converts the raw ore into the finished product. 
Information may be obtained from the Village Clerk. 


The Trumball Steel Co., Warren, Ohio, will erect a garage 
one story high, 120x26 ft. Plans are being prepared. W. fi. 
B. Brown, Warren, is secy.-treas. 

The Baldner Automobile Mfg. Co., Xenia, Ohio, which has 
been recently organized, is contemplating the erection of an 
automobile plant. 

The Shawnee Refrigeration Co., Xenia, Ohio, has increased 
its capital, and will add to its machine-shop equipment. 

The Falcon Bronze Co., Youngstown, Ohio, has awarded the 


contract for the erection of its proposed foundry, to cost 
$25,000. 
The National Motor Vehicle Co., Indianapolis, Ind., is to 


enlarge its facilities by the erection of a modern brick and 
cement building three stories high, containing 20,000 sq.ft. of 
floor space. The first floor will be devoted to an expansion 
of the machine shops; the second the painting department, 
and the top floor will be used for an enlargement of the 
trimming and upholstering department. 

A_permit has been secured bd the Goodspeed Detroit Mfg. 
Co., Detroit, Mich., for the erection of a brick factory, 48x154 
ft. The company makes auto parts. 

A plant has been secured by J. W. Murray, Detroit, Mich., 
which will be equipped for the manufacture of automobile 
fenders. 

The Weston Mott Co., Detroit, Mich., is planning to erect 
a new heat-treating building. The company makes automo- 
bile axles, 

The Buick Motor Co., Flint, Mich., has awarded the con- 
tract for the erection of its proposed brass foundry, to take 
the place of the one destroyed by fire last January. 

The Duluth, South Shore & Atlantic Ry. is preparing to 
erect new roundhouses at Marquette and Thomaston, Mich. 
The one to be erected at Marquette will cost $50,000. The one 
to be located at Thomaston will be somewhat smaller. P. W. 
Brown, Marquette, Mich., is pur. agt. 

The American Can Co., Chicago, Tll., will erect a five-story 
factaty on a site recently purchased at Clay and Clybourne 
Sts. 

The Paragon Foundries Co, Chicago, Ill, will occupy a 
foundry to be erected by G. J. Hauptmann, 36 South State St., 
Chicago. 

The Warren Motor Boat Co., Chicago, Ill., has awarded the 
contract for the erection of its proposed factory, to cost 
$8000. The structure will be two stories high. Noted Mar. 20. 
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The Monarch Motor Mfg. Co., Chicago, Ill., will erect a one- 
story machine shop, 50x75 ft. Estimated cost, 15,000. 

The Central Mfg. District, Chicago, IL, will erect a garage, 
warehouse and nt factory. John Lucas & Co. will occupy 
the buildings. he contract has been awarded. 

The Chicago Scale Co., Chicago, IIL, has bought the aban- 
doned building of the Mason & Davis Range Co., together with 
ening land, and will erect a plant and remodel its old 
works. 

The Chicago City Railway Co., Chicago, Ill, will erect a 
one-story brick addition, $100x120 ft., to its repair plant on 
West 39th St. J. R. Davies, Chicago, is pur.agt. 

The Lucia Garage, Green me i Wis., has awarded the con- 
tract for the erection of an addition, to cost $4000. 

The Aluminum Goods Mfg. Co., Manitowoc, Wis., has had 
lans prepared for the erection of an addition to its plant on 
5th St. stimated cost, $40,000. The building will be 200x50 

ft. C. H. Tegan, Manitowac, is arch. 

The Wisconsin Aluminum Co., Marinette, Wis., 
an additional building, to cost $20,000. 

The Feilbach Motor Co. is planning to erect a plant on a 
site of 5% acres recently purchased at Milwaukee, Wis. 


WEST OF THE MISSISSIPPI 


E. Kritz, agt. for the Ford cars, Charles City, Iowa, is hav- 
ing a portion of the Sylvester Bldg., on East Water St., re- 
modeled for a garage, 60x100 ft. 

D. 8S. Gow, H. L. Russell and D. E. Russell, Anoka, Minn., 
are planning to build a factory on River and Monroe Sts., for 
the manufacture of bob-sleds and harrows. 

Thomas Bieky and H. Ryan, DeGraff, Minn., will erect a 
garage and machine shop at DeGraff. 

The Carthage Machine Co., Carthage, Mo., will erect and 
equip a new building, 50x100 ft. It will be built of brick. 
About $30,000 will be expended. 

The Barnes Garage, on Second Ave. North, Fargo, N. D., 
is to be enlarged by the addition of two stories and the build- 
ing is to have an entrance on Roberts St. as well as on Sec- 
ond Ave. 

J. N. Carnahan, Washington, D. C., representing a sub- 
sidiary corporation of the Bernsten Steel Wheel Co., Pitts- 
burgh, Penn., will establish a factory at Kansas City, Mo., for 
the manufacture of steel wheels for automobiles. 


WESTERN STATES 


The Alabama Consolidated Coal & Iron Co., Bellingham, 
Ala., plans to erect a steel plant at Tacoma, Wash., estimated 
to cost $600,000. H. S. Matthews is pres. 

The Spokane Auto-parts Co., Tacoma, Wash., has com- 
pleted plans for enlarging its plant for the manufacture of 
trucks. 

The H.P. Palmer Jones Co., Portland, Ore., has purchased 
a site at Union Ave..and East Irving St., Portland, and will 
convert the frame building located there into a factory for 
the manufacture of gas and electric fixtures. 


Fire damaged the commercial garage of Joseph Herbliar, 
3737 West St., Oakland, Calif., on Mar. 7, to the extent of 
about $6000. 

Myron Hunt, Hibernian Bldg., Los Angeles, Calif., is pre- 
paring plans for a large reinforced-concrete garage to be 
erected on the grounds of the Huntington Hotel, Oneonta 
Park, near Pasadena, Calif., for H. E. Huntington. The build- 
ing will be 70x206 ft., with a 9$2-ft. wing and will have a 
capacity of 107 cars. There are to be twenty private com- 


will erect 


partments each of which will have a machine shop of its 
own. There will also be a general machine shop. he esti- 
mated cost is $60,000. 

G. Struck is having a garage of brick, 56x113 ft., con- 


structed on East Chapman S8t., Orange, Calif. 

The Gage Weight & Scale Co. has purchased a site at 
Richmond, Calif., and is having plans prepared for the con- 
struction of a factory and machine shop. 

Albert Abrams will erect a two-story gera e and machine 
shop at California St. and Van Ness Ave., San Francisco, Calif. 
Heller & Wilson, First National Bank Bldg., are the engrs. 

N. Ledgerwood, South Pasadena, Calif., plans to erect a 
commercial garage and machine shop on Mission St., near 


Fair Oaks Ave., South Pasadena. 


CANADA 


The Waterous Engine Works Co., Brantford, Ont., is hav- 
ing plans prepared for an addition, 200x250 ft., to its plant. 
D. J. Waterous is mer. 


The Chicago Bridge & Iron Works, Chicago, Ill., has pur- 
chased a site of seven acres at Bridgeburg, Ont., near the 
Lantz Mfg. Co.’s plant, and is having plans prepared for the 
erection of a Canadian branch. 


The Galt Brass Co., Galt, Ont., is havin 
by its own draftsmen for an addition to its 
L. C. Howell is mgr. 


The Ecothermal Stove Co. has completed arrangements for 
the establishment of a large foundry at Kingsville, Ont. 


The Anchor Mfg. Co., Ltd., Toronto, Ont., plans the erection 
of a new plant, including a machine shop, at Preston, Ont. 


The Northern Electric & Mfg. Co., Toronto, Ont., has plans 
for a new factory of structural steel construction, estimated 
to cost $100,000. New equipment will be required. 


The Edmonton Metal Works, Ltd., Edmonton, Alta., plans 
the erection of a new workshop, costing $5000. It will be 
34x100 ft., of steel and concrete. 


The Imperial Car Mfg. Co., 


plans prepared 
actory, 50x80 ft. 


Pittsburgh, Penn. has pur- 


chased a site at Port Mann, B. C., and will erect a plant. hav- 
ing a daily capacity of 10 steel freight cars. 


Ford Motor Co. has added to its establishment at 
C., a spare parts department. 


The 
Vancouver, B. 
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The Manitoba Bridge & Iron Works, Winni , Man., will 
erect a new factory on Logan Ave., costin $48,000. It will 
be of brick construction, two stories, 63x178 ft. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Pitman Mfg. Co. contemplates the construction of an 
addition and the installation of new machinery at its knitting 
mills in Laconia, N. H. 

The Renfrew Mfg. Co., manufacturer of ginghams, towel- 
ings, etc., has issued $400,000 of new stock Gor enlarging its 
plant at Adams, Mass. F. A. Stearns is treas. and mer. 

The Dwight Mfg. Co., manufacturer of shirtings, has 
awarded a contract for a factory at Chicopee, Mass. The 
building will be of brick, six stories, 72x180 ft., mill construc- 
tion. harles I. Main, 201 Devonshire St., is ener. 

William P. Lowell has Epochased the Larned Building on 
Charter St., Newburyport, Mass., and will remodel it for the 
manufacture of shoes. 

The Paul Whitin Mfg. Co. has awarded a contract for an 
addition to the Rockdale cotton mill, at Northbridge, Mass. 
The building will be of brick, four stories, 42x43 ft., and is 


estimated to cost $15,000. T. F. McGovern, Whitesville, is 
engr. 
John A. White & Co., manufacturers of overalls, are build- 


ing an addition to their plant at North Brookfield, Mass. The 


building will be 50x25 ft., four stories. 

The Clayton Mfg. Co. has leased a factory at Waltham, 
Mass., and will equip it as a knitting mill. 

The J. J. Taylor Mfg. Co. is pallding an addition to its 
weave shed at Hope Valley, R. I. The building will be 54x54 ft. 

Pratt, Read & Co., manufacturers of ivory goods, are build- 
ing a new factory on Bridge St., Deep iver, onn. The 
building will be-60x150 ft.. four stories. 

Myers & Gross contemplate the construction of an addition 
to their factory at 479 indsor St., Hartford, Conn., for the 
manufacture of kimonos and underwear. The building will 
be of brick, 36x114 ft., 1% stories. F. C. Walz is arch. 

Baer Bros., manufacturers of bronze powders, are having 
plans revised for the construction of a Coqtety on Canal 8t., 
Stamford, Conn. It is now planned to erect a building 30x120 
ft. ‘we stories. Henry Marvin is arch., Arcade Bldg. Noted 

ec. ; 


MIDDLE ATLANTIC STATES 


The Columbian Rope Co., Auburn, N. Y., has under con- 
sideration the erection of two additions to its plant. 

Winters & Pro aot pten to build a canning factory on a 
site recently purchased at Avon, N. Y. According to press 
reports, the plant will cost $100,000. 

The Binghamton Crystal Ice Co. has plans under consid- 
eration for the construction of a refrigerating, ice-storage 
and distributing plant at Binghamton, N. Y. 

We are officially advised that the C. M. 
has awarded the contract for rebuildin 
at Groton, N. Y., recently destroyed by fire. Noted Mar. 9. 

According to press reports, the H. F. Bodwell Mfg. Co., 
Salem, N. H., has under consideration the establishment of a 
factory at Herkimer, N. Y., for the manufacture of shoe neels 
from the leather manufactured by the Herkimer .Fibre Co., 
manufacturer of leather board. | 

The F. L. Bradbury Co., Bridgeport, Conn., will build a 
pohoshop. storehouse and garage at Long Island City, N. Y. 
The building will cover a plot 120x120 ft., and will be one 
and three stories high, of brick and concrete. F. H. Beckwith, 
Naugatuck, Conn., is arch. 

The Medina Woodworking & Furniture Co. has purchased 
the plant of the Medina Stamping Works, on Church St, 
Medina, N. Y., and will equip it for the manufacture of its 
specialties. Carl H. Breed is pres. 

The factory of the Harral Soap Co., 465 Greenwich St., New 
York, N. Y., was damaged by an explosion, Mar. 13. Loss, 


Shay Fertilizer Co. 
its rendering plant 


The Powder Milk Co. of America, which operates plants 
at Sherman and South Dayton, contemplates the construction 
of a plant at Watts Flats, N. Y. 

John Pell & Son, Inc., Newark, N. J., manufacturers of 
shoe lasts, will build a one-story addition to its plant, 85x90 
ft., on Tichenor St. . 

The factory of the Apex Leather Co., 341 Oliyer St., Newark, 
N. J.. was destroyed by an explosion, which Was followed by 
fire, Mar. 12. Loss, $20,000. 

The factories of the Dundee Handkerchief Co., Glendin- 
ning-Wolfe Co., Adams-Brinkerhoff Co. and Taradash Cloak 
Co., in the Campbell & Morrell Bldg., Passaic, N. J., were de- 
stroyed by fire Mar. 6. Loss, $65,000. 

The American Hosiery C: has leased a building now under 
construction at Montello, Penn., and will operate it as a 
branch to its Reading plant. 

Groman Bros. will build a three-story silk mill on the site 
of the Austin Knitting Mill, East Fourth St., South Bethlehem, 
Penn., which was recently destroyed by fire. 


SOUTHERN STATES 


The Yellow Poplar Lumber Co., Coal Grove, Ohio, which has 
a plant at Jane, Wise County, Va., has acquired additional 
timberland on McClure River, Va., and will erect a large saw- 
mill there. 

The Interwoven Mills, Martinebure. W. Va., manufacturers 
of hosiery, will erect an additional building, for which new 
equipment will be required. 

L. Carraway. of the Greater Charlotte Club, 
Kuester and C. E. Whitney, Bessemer City, N. C., are inter- 
cated in the establishment of a factory for making paper 

xes, 


The Necronsett Mills, Cumberland, N. C., has taken over 


and Cc. O. 
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the Cumberland Mills, owned by the J. Frederic Houston Co., Keystone Aircraft Co., Wilmington, Del Capital, $100,000. 
and it is said the present capacity of 5000 spind!es will be Incorporators: H.-P, Fry,.M. GS. Ryan J. C. Jones, Philadel- 
ones. gn4 gp a erty s oy $360 ro pe ~ eer "sa be phia, Penn. : 
erected. he Necronse o. has , capital stock. Simplex Adding Machine Ce., Wilmington, Del.: addin 

A cotton mill is to be established at Maysville, N. C., by machines. Capital, $150,000. Incorporat = o. T. ‘acteurs, 
John C. Bauman. The building will be 103x205 ft. E. M. Gregory, F. S. Burt, San Antonio, Tex. x 


It is contemplated to establish a barrel factory at Oriental, 
» Se ol . C. East, pres. of the Farmers’ Manufacturing Co., 
Norfolk, Va., is interested. 

The Forsyth Dining Room Furniture Co. has been organ- 
ized at Winston-Salem, N. C., with a capital of $250,000, and 
will erect a plant for the exclusive manufacture of medium 
and high-grade dining-room furniture. W. Lee Springs, 
Philadelphia, Penn., J. A. Vance and Charles Siewers, Winston- 
Salem, N c., are interested. 

The Hamilton-Carhartt Cotton Mills, Rockhill, 8S. C., has 
awarded a contract for an addition to its slasher room to be 
equipped with new machinery. 

The Allen-Moss Tanning Co., which was recently incorpor- 
ated at Athens, Ga., with $25,060 capital stock, has secured a 
building and will equip for manufacturing sole leather. John 
D. Moss and W. C. Allen are interested. 

It is proposed to organize a corporation for the purpose 
of establishing a factory at Savannah, Ga., to manufacture 
cotton bagging. H. A, Cook, Charlotte, N. C., is interested. 

The Barker-Holmes Finishing Co., recently organized at 
Jacksonville, Fla., has had plans pre ared for the erection of 
a new building. The structure will be 50x105 ft., of brick. 

The Chattanooga Warehouse Co., Chattanooga, Tenn., is 
to have a warehouse and cold-storage pers costing between 
$75,000 and $100,000. J. P. Lupton and Z. C. Patten have been 
granted a permit to erect the building. 

The Dover Pearl Button Co., Dover, Ky., will erect an ad- 
dition, and install 20 new machines. 

The Cropper Laundry Co., Lexington, Ky., will occupy a 
new building in the near future, and will purchase a con- 
siderable amount of special machinery. 

William Schuff & Co., Louisville, xy.. tanners, are having 
plone presesse by George Herbert Gray, Louisville Trust 

ldg., for a four-story factory of reinforced concrete. 

The Mount Sterling Laundry Co., Mount Sterling, Ky., has 
begun the erection of a new building, for which complete 
laundry equipment will be required. 

The Old Way Made Easy Churn Mfg. Co. has been incor- 
porated at Paducah, Ky., with $24,000 capital stock and will 
equip a ye? for the manufacture of a patented churn. 

H. Colman is interested. 

Mowbray & Robinson and the Kentucky River Hardwood 
Co., both of which have large sawmills at Quicksand, Breathitt 
County, Ky., have arranged to erect additional plants in 
Letcher and Perry Counties, Ky., along the new extension of 
the Lexington & Eastern R.R. The companies’ offices are in 
Cincinnati, Ohio. 


MIDDLE WEST 


The Canton Rubber Co., Canton, Ohio, is planning to en- 
large its plant and has petitioned the city council to acquire 
a small tract of city property located near its plant. 

Cc. BE. Sears & Co., Circleville, Ohio, have awarded the con- 
tract for the erection of a meal mill and elevator, to cost 
about $75,000. 

The Sherwin-Williams Co., Cleveland, Ohio, paint makers, 
will make additions to its paint-making plant. 

The Cleveland Vitrified Brick Co., Cleveland, Ohio, makers 
of brick and tile, will erect a branch factory in Indiana. The 
offices of the company are located in the Citizen’s Bldg., 
Cleveland. 

The Ohio Box & Board Co., Cleveland, Ohio, will erect an 
addition to its plant. 

The Tropical Oil Co., Cleveland, Ohio, has awarded the con- 
tract for the erection of its proposed eget 4 The building 
will be three-story and basement, 40x120 ft. oted Mar. 20. 

The H. L. Bowers Co., Mansfield, Ohio, cigar manufaeturers, 
will erect a new factory, 60x80 ft., of brick. 

The Williams Piano & Organ Co., Chicago, Tll., is receiving 
bids for the erection of a factory. The building will be a 
five-story and basement structure, 30x120 ft. Estimated cost, 
$40,000. M. J. Morehouse, 343 Dearborn St., Chicago, is arch. 

The Western Felt Works, Chicago, Tll., will erect a three- 
story factory as an addition to its works at 4155 Ogden Ave. 


The building will be 100x150 ft 


Fire, Mar. 10, destroyed the 
St. and South Park Ave., of the 


rain elevator at East 122d 
ichigan Central R.R., Chi- 


eago, Tll. Loss, $125,000. 
Sulzberger & Sons Co., Union Stock Yards, Chicago, I11., 
pA a boiler house. The building wilh be three stories, 
x t. 


The Peoples Powder Co., Moline, 11, has awarded the con- 
tract for rebuilding and remodeling its plant at a cost of 
$25,000. 

The Joliet Dye Co., Joliet, Tll., has awarded the contract 
for the erection of its proposed addition to cost $5000. 

The Grain Blevator of the Windsor Grain Co., Windsor, T11., 
was destroyed by fire, Mar. 13. Loss, $10,000. 

A box factory is to be erected at Clear Lake, Wis., b 
guper of the pea. cannery, Grafton Johnson, of Greenwood, 
na. 

WEST OF THE MISSISSIPPI 

Press reports’ state that the Brunswick-Balke-Collender 
Co.. Dubuque, Towa, maker of billiard tables, will construct an 
addition to its plant. Between 80,000 and 100,000 sq.ft. of 
floor space will be added. 

O. BE. Hunt, Eagle Grove, Towa, is interested in a com- 
pany which is being organized for the purpose of building a 
stone crushing plant at Rutland, Iowa. 

r ar. 7, destroyed the Wishek flour mill, Wishek, 


Firs, M 
N. D. Loss, $24,000. 


The Summitt Automobile Co,, Akron, Ohio. Capital, Fs 
000; pleasure and commercial vehicles. tkoorpbratora: Ws 
Eblen, J. M. Sauder, F. L. Motz, Rachle Sauder, Almira Elben. 

The Cleveland Elbow Mfg. Co., Cleveland, Ohio; sheet 
metal ware. Capital, $7000. Incorporators: A. Kelinsky, Ar- 
thur A. Neiger, Myrtle Job, Maurice Brunl and Max Fishel. 

The Climax Machine Co., Columbus, Goi Fetent special- 
ties. Capital, $10,060. Incorporators: Edward P. Ricket, John 
L. Hoeschle, Victor C. Lynch, Harry T. Gettins and N. H. Mc- 
Nonnell. 

The United State Auto Lock Co., Findlay, Ohio. Capital, 
$15,000. Combination and other locks, novelties and ac- 
cessories. Incorporators: J. S. Van Tasgell, B. Brokaw, 
J. H. Macklin, J. R. Hanrahan and George F. Burnap. 

The Impérial Brass Foundry & Mfg. Co., Paineville, Ohio. 
Capital, $50,000. Ineorporators: C. M. Ludlow, R. A. Groch, 
M. E. Mikes. 

The Grafton Stave & Heading Co., Grafton, Ill., will estab- 
lish a factory at Biggers, Ark. 

William Seeger & Co., Floresville, Tex., will install new 
equipment which will about double the capacity of their cot- 
ton gin, at Floresville. 

The large sawmill at Francis, near Palestine, Tex., owned 
by J. A. ouston, was destroyed 7 fire, Mar. 9, causing a 
loss of between $25,000 and "$49,006. 

The Sinton Compress Co., Sinton, Tex., has been incorpor- 


ated with a capital of $35,000 for the purpose of establishing 


a cotton Comprees. The incorporators are: E. N. Phillips, R. R. 
Redus and . Ficklin. 


WESTERN STATES 


J. G. Venable and H. A. Byers, Pe Ell, Wash., have started 
the erection of a broom factory at Pe Ell. 

Fire, Mar. 5, destroyed the pint of the a@uymond Box Co., 
Raymond, Wash. Loss, $20,000. 

The sawmill plant of the Harbor Island Lumber Co., Se- 
> ae was destroyed by fire, Mar. 1, causing a loss of 

,000. 

The Jobson Tire Co., Vancouver, Wash., has been incorpor- 
ated with a anpites stock of $1,000,000, by L. A. Kent and J. 
Davis, Portland, Ore., and O Hathaway, Vancouver. The 
company will erect a plant at Vancouver for the manufacture 
of auto tires to replace pneumatic rubber tires. 





FORTHCOMING MEETINGS 








National Metal Trades Association, annual convention, 
Apr. 9-10, New York, N. Y., Hotel Astor. Commissioner, Rob- 
ert Wuest, New England Building, Cleveland, Ohio. 

The National Supply and Machinery Dealers’ Association, 
Southern Supply and Machinery Dealers’ Association, Ameri- 
can Supply and maT es ee | Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 1913, Indianapolis, Ind. D. 
Mitchell, secretary, 309 Broadway, New York Cit. 

National Machine Tool Builders’ Assocfation. Sprin 
ing, May 15-16, 1913, New York City, Hotel Astor. 
manager, James H. Herron, Cleveland, Ohio. 

American Society of Mechanical Engineers. 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 

American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J.. Hotel Traymore. Edwar 
earsurs, secretary, University of Pennsylvania, Philadelphia, 

enn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, an neering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin Rice, secretary, 29 West 
Thirty-ninth St.. New York City. $ 

Boston Branch National Metal Trades Association. Monthl 
meeting on first Wednesday of each month. Young’s Hotel. 
meeting third Saturday. Philip Frankel, secretary, 310 New 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
peeing, Soeree Tuesday each month. Brooks, secretary, 
Brown University, Providence, L 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
ttsburgh, Penn. 


K. Hiles, secretary, Oliver Building, 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
ane August. Secretary, J. H. Warder, 1785 Monadnock Sbiock, 

cago, ‘ 


Philadelphia Foundrymen’s Association. Meetin first 
Wednesday of each month. Manufacturers’ Club, Phila elphia, 
pons. Howard Evans, secretary, Pier 45 North, Philadelphia, 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. th, tary, 
74 Cortlandt St., New York City. — — 


meet- 
eneral 


Spring meet- 
Sec- 
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POSITIONS OPEN 


Arkansas 
OFFICE MANAGER with $6000 to invest in growing ma- 
chine and foundry business in Southwest; immediate accept- 
ance. Write for particulars. P. 609, Am. Machinist. 


Isthmus of Panama 
MECHANICAL DRAFTSMAN FOR PANAMA CANAL— 
Must be experienced on design of shop machines, salary $125 
month. Free bachelor quarters; free steamship transporta- 
tion. Must be American citizens (final papers), under 45 
years, in sound physical condition. Write Isthmian Canal 
Commission, Washington, D. 


Maryland 


HYDRAULIC OPERATORS, ELECTRICAL OPERATORS 
AND MAINTENANCE MEN for large power plant in the East; 
permanent position with good prospects of advancement for 
the right men; plant in small town located directly on the 
railroad, one hour railroad distance to aneges city. Appli- 
cations with full particulars to be sent to P. 665, Am. Mach. 


Massachusetts 


DRAFTSMAN with experience on printing machinery. P. 
637, Am. Machinist. 

OPERATORS on Jones & Lamson, and Gridley automatic 
machines; state experience and wages expected. P. 634, Am. 
Machinist. . 

DRAFTSMEN, first class, mechanical and electrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co.,. Pittsfield, Mass. 

TOOL MAKER with experience on jigs and fixtures; no 
punch or die experience necessary; we are always busy; state 
‘age, experience, references and pay required. Golding Mfg. 
Co., Franklin, Mass. 

MECHANICAL DRAFTSMAN, experienced, familiar with 
jig and fixture design, and special machines, for a _ per- 
manent position wit a large manufacturing concern in 
Massachisetts. Applicant state age, education, and salary 
expected. Address “Chief Draftsman,” P. 641, Am. Mach. 

A THOROUGHLY COMPETENT MAN to take charge of a 
large —— forge hammer plant; must have neld similar posi- 
tion previously, some knowledge of the making of dies, able 
and willing to demonstrate to hammer men as to production, 
etc.; in other words a live man; good opportunity. P. 639, 
Am. Machinist. 

FOREMAN for concern manufacturing smoll_ inter- 
changeable parts in quantity, and to take charge of tool 
room; must be practical tool maker with actual experience 
on modern machinery; able to operate any machine tool, and 
familiar with rapid proéduction under piece rate systems; 
steady position to energetic man with ability to efficiently 
manage help. In your sephy. state age, nationality, experi- 
ence, places and periods of employment, and salary expected. 

. O. Box 473, Springfield, Mass. 


Michigan 

Al TOOL DESIGNER to take charge of tool designing de- 
partment; must be thoroughly competent to handle men and 
able to design automatic tools for handling automobile work; 
no one but thoroughly competent men will be considered. 
P. 668, American achinist. 

New Engiand States 

TOOLMAKER, used to jigs, fixtures and experimental 

work in machine-tool business; state where employed last 


five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 


New Hampshire 


LATHE AND FLOOR MEN, experienced. Apply Sullivan 
Machinery Co., Claremont, N. H. 


New Jersey 

TOOL AND DIE MAKER, first class, uptodate bench and 
machine man. New or and uptodate machines. Refer- 
ences. Boonton Rubber Mfg. Company, Boonton, N. J. 

DRAFTSMAN, familiar with hydraulie machinery, experi- 
enced in estimating and checking; factory 15 miles om New 
York City in New Jersey; state salary expected. P. 664, Am. 
Machinist. 

HARDENER—Man wanted as working foreman, to take 
charge of our hardening and heat treating department; must 
be thoroughly experienced in carbonizing and heat treat- 
ment; state age, where employed for the past three years, 
wages expected, etc. Address Kraeuter & Co., 585 18th Ave., 
Newark, N. J. 

SUPERINTENDENT—tThe services of a thoroughly prac- 
tical foundryman, as superintendent of foundry; a man with 
executive ability that can manage and organize; possessing 
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the mechanical ability necessary for the potpee operation and 
maintenance of a system of continuous molding hnd@ pouring. 
P. 603, Am. Machinist. 

AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


CYLINDER PRESS DESIGNER; state age, experience, 
references, salary, when available. P. 539, Am. Machinist. 

DRAFTSMEN bd ice-machiné manufacturing concern; 
state experience and salary expected. P. 657, Am. Machinist. 

TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. ¥ 

FOREMAN, ‘with experience in manufacturing of light 
machinery; state age, references, experience and salary 
wanted. P. 667, Am. Machinist. 

TOOL MAKERS AND ALL-AROUND MACHINISTS, first 
class; give experience, age, where previously employed and 
wages expected. P. 576, Am. Machinist. 

PATTERN MAKERS AND MACHINISTS—We are increas- 
ing our working force and invite applications from pattern 
makers and machinists. Address err Turbine Co., Wells- 
ville, N. ¥. 

OPERATORS, first class, wanted on Jones & Lamson and 
Warner & Swasey turret lathes; men who are used to mak- 
ing small tools and cutters on these types of machines. Ad- 
dress Savage Arms Co., Utica, N. Y. 

EXPERT OPERATORS on Landis grinders,, Warner & 
Swasey turret lathes, Gridley and National-Acme automatics, 
rear hobbing machines and Gleason generators. Address New 
Process Gear Corporation, Syracuse, N. A 

DIE MAKER AND DBESIGNER, first class, to take charge 
of experimental die shdp. Only men with extraordinary 
ability considered. Steady position. Apply by letter only, 
stating experience, references, and wagcs expected. Fritz 
Ehrsam, Room 965, Fifth Avenue Bldg... New York. 

WORKING FOREMAN, must be first class toolmaker 
with wide experience on power press, automatic and hand- 
screw machines; for the production of telephone and type- 
writer parts. Good executive. Reply, stating age, experi- 
ence, wages expected, and references. P. 642, Am. Ma- 
chinist. 

SUPERINTENDENT in factory manufacturing metal spec- 
ialties. Must be an experienced and skilled metal worker, 
with ingenuity and executive ability, and able to handle 
men. A permanent and lucrative position for the right man. 
Apply, stating age, experience, salary required and refer- 
ences to J. E. McGiffert, 20 Vesey St., New York City. 

AN ESTABLISHED CONCERN having a small, well- 
equipped machine shop, manufacturing specialties for which 
there is a good market requires the services of an experi- 
enced mechanic, one who would be willing, after investiga- 
tion to invest some money in the business and be able to 
take an active part in the management to push and extend 
the business. The concern is in good financial condition and 
to the right man a good proposition would be made. P. 653, 
Am. Machinist. 

Ohio 

SUPERINTENDENT to take charge of shop, experienced 
on small work; must be all around man ;state age, where em- 
ployed, salary; factory near Cincinnati. P. 600, Am. Mach. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makcrs, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportun. es, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 

Pennsylvania 

LEADING DRAFTSMAN on design of artillery ammuni- 
tion, opening salary $1600. Apply stating age, education and 
experience to Frankford Arsenal, Philadelphia. 

MACHINE TOOL DESIGNERS, permanent positions open 
to men of experience in the design of drilling and grinding 
machinery. sive age, full details of experience and salary 
expected. P. 643, Am. Machinist. 

SALES MANAGER—Old established concern making heat- 
ing boilers and miscellaneous tank work, have a splendid 
opportunity for a live, experienced man; must be a man of 
demonatrated ability and preferably one who has had charge 
of sales in identical lines. P. 590, Am. Machinist. 

WORKS MANAGER—Old well established company, oper- 
ating boiler shop and general machine departments—jobbing 
and specialties—have unusual opportunity for aggressive 
capable man who has demonstrated high grade ability as an 
organizer and producer; salary to begin, $2000; correspond- 
ence strictly confidential; state education, shop experience, 
places employed, positions held, salary received. Applica-{ 
tions omitting any of these points will have no attention 
whatever. Address Post Office Box 340, Philadelphia, Penn. 


OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

Rhode Island 


WORKING FOREMAN, toolmaker, for small shop making 
specialties. Must be used to punch and die work, screw ma- 
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Good opportunity for progressive man 


chines, jigs, fixtures 
State experience, wages expected. P. 


in growing business. 
651, Am. Machinist. 
TOOL DESIGNERS, several A-1, who have had long ex- 
perience in the designing and drawing of high class jigs and 
fixtures, for the economical and interchangeable production 
of duplicate parts for automobiles, motor cycles, sewing ma- 
chines, adding machines, etc.; no junior draftsmen need ap- 
ply. Apply Taft-Peirce Mfg. Co., Woonsocket, R. I 
TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work; to those qualified, we can offer permanent po- 
sitions at good wage rates; we have a large modern and up- 
todate tool room, equipped with new machine tools and facil- 
ities; finest of sanitary working conditions, we maintain ho- 
tel and restaurant for our employees at a nominal cost. Apply 
Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory located short 
distance from Providence and Boston. 


West Virginia 


WOOD PATTERN MAKERS, first class (no labor trouble). 
Apply Wheeling Mold & Foundry Co., James Glass, foreman 
pattern maker, Wheeling, W. Va. 


Foreign 


WANTED FOR ST. PETERSBURG, RUSSIA. Two tool 
makers for automobile department, one foreman for lathe and 
grinder department, one foreman for mill and drill press de- 
partment; only hustlers that can produce the goods on ac- 
curate interchangeable work wanted; no old soldiers need 
apply. Good chances for advancement; write full details 
giving experience, references, and salary expected. Pneu- 
matic Tool Company, St. Petersburg, Russia. W. F. McColl, 
superintendent; formerly with Mergenthaler Linotype, Brook- 
lyn, Noiseless Typewriter Company, Middleton, General Elec- 
tric Lynn, American Optical Co. 


POSITIONS WANTED 


California 


SUPERINTENDENT AND MECHANICAL expert, twenty 
years experience as machinist, tool maker, designer and su- 
perintendent. Press blanking and redraw, automatic and 
semi-automatic labor saving machinery. Only firm oe 
pay for first class man, any locality. P. W. 650, Am. a- 
chinist 

Illinois 


SUPERINTENDENT, PRODUCTION 
organizer P. W. 562, Am. Machinist. 

CHIEF INSPECTOR with broad experience on smail and 
medium machinery parts at present employed; location im- 
material. P. W 27, Am Machinist. 

DESIGNER with 12 years’ practical experience on jigs, 
tools dies and special machinery wants position as tool-room 
foreman in large manufacturing plant . W. 666 Am. Mach. 

PURCHASING AGENT AND STOREKEEPER, 30, ten years’ 
experience in purchasing and modern methods of material 
supervision with large machine builders P. W. 622, Am. Ma. 

ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability, expert on punch and die 
work and familiar with modern methods. P. W. 542, Am Mach 


MAN, systematizer, 


Massachusetts 


SUPERINTENDENT OR GENERAL FOREMAN, energetic 
and resourceful; wide experience on rate setting; age 35; now 
employed, P. W. 636, Am Machinist 

DESIGNER, 14 years’ practical experience on machinery, 
buildings and furnaces; a broad minded man, now open for 
engagement. Box 660. Am. Machinist. 

TOOL HARDENER—First class man age 34—15 years’ ex- 
perience on tools drop dies, case hardening and heat treat- 
ing Best reference. P W. 649. Am. Machinist, 

FOREMAN PATTERN MAKER thoroughly skilled, 25 
years experience 18 ye as foreman. wants a position in 
Massachusetts: best of references. P. W 661, Am. Machinist. 

ENGINEER INVENTOR, 20 years experience, will design 
new mechanical or electrical apparatus, or improve present 
design for lump sum, royalty or salary; ability demonstrated. 
P W. 598 Am Machinist. 

AMERICAN, 39. inventor and practical mechanic, 22 years’ 
experience on jigs. tools and dies of all kinds, including drop 
forge. die sinking, complicated and special machinery; has 
held the position as chief designer, foreman and superintend- 
ent; good executive and systematizer; now employed, desires 
responsible position; best of references. FP. W. 624, Am. Ma. 

SUPERINTENDENT OR GENERAL FOREMAN. Live 
young man 34 years old; 6 years in machine tool manufacture, 
9 years with large electrical manufacture on both small and 
large work, desires change. Competent to install modern 
production stock and manufacturing methods. Desirable man 
for automobile manufacturers desiring to produce their own 
starters, generators and lighting outfits, having had large 
experience in this line. P. W. 646, Am. Machinist. 


Michigan 


GENERAL SUPERINTENDENT, who is thoroughly prac- 
tical and experienced in economical methods of manufac- 
turing automobile parts, an exceptionally good organizer and 
a mixer of labor to prevent labor troubles and believer in 
Piecework. P W. 656, Am. Machinist. 

COST ACCOUNTANT AND SYSTEMATIZER: ten_ years’ 
experience; can install and take complete charge of entire 
factory system; understand mechanical drawing; familiar 
with stock and stock keeping: married man 29 years old: not 
afraid of work or responsibility: location Central States. 
P. W. 652, Am. Machinist. 


New York 


SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 37 


Am Machinist. 


‘ whose experience in 
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wishes a position. Gen- 


DESIGNER, 20 years 
Ideas developed. 


experience, 
eral, automatic and intricate machinery. 
P. W. 644, Am. Machinist. 

FOREMAN successful in producing first class work at sat- 
isfactory cost in automobiles and “trucks; desires change; 
motor preferred. P. W. 648, Am. Machinist. 

DRAFTSMAN, experienced designer on general and special 
machine tools, automatic machinery; technical education; best 
references. P. W. 631, Am. Machinist. ° 


FOREMAN wishes position for tool or machine room or 
general manufacturing; A-1 designer on dies; good executive 
and organizer. P. W. 635, Am. Machinist. 

ASSISTANT SUPERINTENDENT, sales engineer, or effi- 
ciency expert, by technical graduate, 31, thoroegy osted 
in light and medium heavy repetition work. P. . 662, Am. 
Machinist. : : 

MECHANICAL ENGINEER, 38, technical graduate, now 
employed, desires change; first-class geeigner and draftsman 
with long experience on power and heating Diant» aoe 
engines, rolling mill and general machinery. P. . 659, Am. 
Machinist. 

ASSISTANT SUPERINTENDENT OR FOREMAN desires 
a position where increased production is wanted on small or 
medium interchangeable parts; can get the best possible 
results from help, and can design and build tools for pro- 
duction; can furnish best of references; Eastern States pre- 
ferred. P. W. 663, Am. Machinist. 

AUTOMOBILE SERVICE SUPERINTENDENT, 32 years 
old, wishes connection in West with automobile concern, ma- 
chinist and tool maker, good organizer and executive, with 
ten years’ experience in automobile service in all its branches; 
at present employed as superintendent of New York service 
station of a well known automobile company, oapey aa 150 
men von high grade cars and trucks. W. 645, Am. Ma- 
chinist. 

Ohio 


CHIEF DRAFTSMAN ‘wishes position. 
bor saving machinery, thorough on all mechanical, patent 
office and construction work, 22 years’ experience. Tech- 
nical education, can produce the goods at minimum cost 
P. W. 647. Am. Machinist 

MANAGER OR GENERAL SUPERINTENDENT, by a man 
the organization and supervision of 
manufacturing plants in various lines has been extensive and 
successful; thoroughly practical and familiar with modern 
ractice in such departments as machine, foundry, smith, 
oiler, wood and kindred departments; excellent record in 
the management of aes the establishment and perpetuation 
of the open-shop principle and piece-work system and eco- 
nomical production “tee vay fixed salary or percentage of 
net results. P. W 658, Am. Machinist. 


Pennsylvania 


TOOL MAKER well up on jig and fixtures and modern 
methods of interchangeable work wishes position as foreman 
about May the first. P W. 654, Am. Machinist. 

MACHINIST, age 26 with several years’ experience as 
executive in small shops and graduate of I. C. S. Gas Engine 
Course desires position as traveling representative to sell 
equipment or superintend installations; best of references 
and security furnished if necessary. W. 655, Am. Mach, 


MISCELLANEOUS 


Two second hand bevel gear planers wanted. 
Machinist. 

Punch press tools, jigs fixtures, etc. 
Rochester, N. Y. 

Patents secured. C. 
Washington, D. C 

We make tools, dies, models and special machinery. 
& Edlund, Syracuse, N: 

Machines Gentqpeé. drawings made. 
Frankford Ave., hiladelphia, Penn. 

For sale, patterns, drawings, jigs, etc., for an old estab- 
lished line of heavy engine lathes; good reputation. M. 640, 
Am. Machinist. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a'so machinery to build. Sipp Machine Co., 
Paterson, N. J 

Mechanical engineer, employed, 10 years’ experience in gas 
engine and machine tools, desires outside work in designing 
or drafting. Address Box 3174 Bridgeport, Conn. 

For Sale—800 small steel gears, 2” P. D., 16 P., %” hole, 
% face hub projects 4”; also 400 air gages, Me” diameter, 
register to 150 lb.. nickel plated. M. 638, Am. Machinist. 

One second-hand locomotive crane, 15-ton capacity, 36-ft. 
beom, with magnet and clam shell bucket attachments want- 
ed; must be in first class condition. M. 607, Am. Machinist. 


Work wanted for sewing machine manufacturing plant 
with complete and modern equipments. Building of small 
machines and parts of such machines in quantities. Many 
years of experience in experimental work and tool making. 
Our work is absolutely precision pa and our rates are the 
lowest in the city. Linden Precision Works, 21 E. 4th Street, 
New York 

To parties wanting capital and facilities for manufactur- 
ing machinery; a successful works manager experienced in 
the manufacture and design of machinery would furnish mod- 
ern machine | and foundry, also capital for manufactur- 
ing. Advertiser is by choice and natural abilities essentially 
a producer and manufacturer rather than a salesman or dis- 
tributor, and would not care to personally undertake nor to 
finance the selling or marketing; an exceptional opportunity 
for anyone having a good tool, pump, compressor, engine, 

ress. crusher or other machine that can be made and sold 
n reasonable volume at a fair profit, and who has the ability 
and experience to sell and faith to back up the selling end 
of there prepemtion: communications confidential. M. 620, Am. 
achinist. 


Inventor on la- 


M. 602, Am. 
Taylor-Shantz Co, 
L. Parker, patent attorney, 990 G St., 
yooley 
ot 
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A Spécial Dividing’ 


DETROIT, MICH. 


SY NOPSIS—Details of the making of an index plate 
for accurate work, showing the tools and methods used in 
its construction. 

3 

Whenever work involving much use of the dividing 
head is required to be accurate and interchangeable, 
trouble is usually experienced if the regular dividing head, 
furnished with universal millers, is used. No unfav- 
orable criticism of the workmanship on those dividing 
heads is here intended ; but as it is a well recognized fact 
that a jack-of-all-trades is a master of none, so it is 
equally true that a universal machine or tool compares un- 
favorably with the specially made, and consequently less 
complex one. 

The indexing attachment here described was designed 
by J. W. Weed, asst. supt. of the Underwood Computing 
Machine Co., Brooklyn, N. Y., and built by the writer. It 
was made in order to have an index plate as accurate as 
possible, one that would index positively without any pos- 
sibility of backlash or lost motion, and which could be 
easily tested for accuracy of hole spacing at any time. 
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struction as to prevent all possibility of cramping the 
work held on. centers. 

In using this fixture the spindle of the dividing head is 
locked fast, which, of course, holds fast the arbor # and 
the plate A. The work is held between the center EF and 
the regular tailstock center. It will thus be seen that the 
indexing and milling are done on dead centers. 

If there had been but one hole in A for the index pin 
H, the number of divisions possible to index would have 
been quite limited, but still sufficient for that particular 
class of work for which it was ig ean designed. By 
putting in four holes, a, b, ¢, and arranging 
them as shown in Fig. 4, the ares divisions may be 
obtained: 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 16, 20, 24, 30, 
10, 60, 80, 120. In Fig. 1 and B represent portions of 
the peripheries of the plates A and B, with the zero lines 
of both plates together, and the index pin // in. place; X, 
Y, Z represent other 
plate B, when rotated as in indexing, and brought oppo- 
site the zero point on A. 

[f it should be required to dividé into three equal parts 


however, 


portions of the periphery of the 
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Fie. 1. THe FrnisHep INDEX PLATE 
The assembled attachment is shown in Fig. 1, 
and the parts of it in Fig. 2. A _ section of the 


plates is shown in Fig. 3. The plates A and B are made 
from iron castings. The plate A is a gage fit on the arbor 
or center EZ, to which it is clamped by a setscrew. This 
allows it to be shifted around a little if it should be 
found necessary to do so in use. It has four bushed holes, 
a, b, c, d, for the index pin H. The plate B has a hard- 
ened and ground steel bushing in its hub D, and rotates 
on the arbor #, the end play being adjusted by the 
nuts G. 

Inserted in the plate B and held by screws, is a cast- 
iron ring (, in which are forty equally spaced holes, 1, 
2, 3, ete., fitted with hardened-steel bushings. When the 
plates A and B are in position on the arbor Z, these holes 
will be in alignment with the holes a, b, c, d, and the in- 
dex pin H will lock both plates together. The arbor or 
center E has a No. 10 Brown & Sharpe taper shank which 
fits the taper hole in the spindle of the dividing head. The 
nut F is notched in three places for a spanner wrench, 
and is used for withdrawing the taper shank from the 
spindle. The dog J and the driver K are of such con- 





DISASSEMBLED 


PLATE 


Fig. 2. THe 
as in milling three grooves in a piece of work on centers, 
the first groove will be cut with the plates in the position 
and B, that is, with both zeros together. 
division will be 40 ~ 3 134 
The plate B is rotated until hole 
13 is opposite the zero line on A, then moved an 
additional 4 hole or until the No. 13 line is opposite the 
short line on A marked }, Fig. 4. The 
index pin is taken from the hole ) and put in whichever 
hole lines up with a hole in the plate B—in this case, 


shown at A 
Now the next 
forward as shown at _Y. 


No. 


holes 


as shown at JY, 


hole ¢ 
For the next division, the plate B is rotated another 
holes, or until No. 263 is opposite the zero line, as 


shown at }. The index pin is, this time, put in the hole 
d. If it had been required to index 16 divisions, then 
the plate B would have been moved 40 ~ 16 = 2% 
holes, as shown at Z, and the index pin put in the hole A. 
For the next division, No. 5 hole would be opposite the 
zero line and, of course, the index pin would go in the 
hole 6b. The thing to be remembered is always to count 
the holes from the zero line on A and then put the index 
pin in whichever hole, in the plate A, lines up with any 
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hole in the plate B, as indicated by lines. Other index 
pin holes may be put in A from time to time as found 


necessary. 
Spacinec THE HOLEs 

The principle used for accurately spacing the holes in 
the ring C, Figs. 2 and 3, is shown in Fig. 5. A jig A, 
which revolves round the center of the ring B, has two 
holes, C and D, exactly the same distance from the center 
B and as nearly as possible the correct distance from 
each other. A hole is drilled through, say the hole D 
into the ring. The jig A is now moved around until the 
hole C is over the hole just drilled, and a plug fitting 
both holes is inserted. Then another hole is drilled 
through D into the ring. The jig is again advanced a 
hole; another hole is drilled, and so on until all the holes 
are drilled. 

Now whatever error there is in the distance between 
the holes C and D in the jig, will be multiplied by the 
x 
es 
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FIG. 3 -METHOD OF PLACING 
PIN AND DIVIDED CIRCLE 


AR acme 


FIG. 5 PRINCIPLE OF ACCURATELY 
SPACING HOLES 


SOME OF THE DETAILS 


number of holes in the ring, so that the distance between 
the last. hole drilled and the first one is hardly likely to 
be correct. To correct this error the ring is parted as 
shown between the first and last holes, and its ends closed 
or opened—in this case opened—until the distance be- 
tween these holes measures the same as that of any other 
two adjacent holes. The ends of the ring are now made 
fast in this position. 





MAKING THE ATTACHMENT 


The making of the indexing attachment will now be 
described ; the special tools shown in Figs. 6 and 8 being 
first taken up. 

The jig used for drilling and reaming the holes in the 
ring CU, Figs. 1, 2 and 3, is shown in Fig. 6. A piece 
of planed cast iron about 0.8 in. thick was at hand and 
was utilized for A. It was first ground smooth and par- 
allel. A 12-in. engine lathe was used for boring the holes. 
All play of the spindle was taken up and the faceplate 
faced off true. The large hole in A was now bored and 
afterward lapped smooth and straight, on a lead lap. A 
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cast-iron plug B, about 114 in. long, is ground up to fit 
this hole. An 0.5-in. button L, Fig. 8, is set in position 
for the hole C, a 6-in. micrometer caliper being used 
for measuring over the plug B and the button. 

The jig is again strapped on the faceplate and the but- 
ton indicated up by means of the indicator M, Fig. 8, 
held in a chuck in the tailstock spindle. The hole ( 
is bored and lapped to fit an 0.5-in. plug gage. A button 
is now set in position for the hole D. In setting this but- 
ton, care must be taken to get it set exactly the same 
distance from the center or the plug B, as the hole C. 
This may be done by having the plug in C, or that part 
of it projecting above the jig, of exactly the same diame- 
ter as the button on D. For the final test, lock the mi- 
crometer spindle and compare the touch when calipering 
over BC and over BD. 

The hole D was bored in the same manner as the hole 
C. In making the necessary measurements for locating 
the holes in the jig, four pairs of micrometer calipers were 
used; a ¥%-in. or 1-in. pair for measuring the buttons 
and small plugs; a 2-in. pair for measuring the distance 
over C and D; a 3-in. pair for the plug B, and a 6-in. 
pair for measuring over the plug B and the buttons on 
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Fie. 6. THe Dritiine Jie 


C and D. It is, therefore, not to be supposed that the 
jig is without error. 


LAPPING THE HOoOLEs 


The bushings for C and D were next made. To properly 
guide the boring and reaming tools it is necessary that 
the holes in these bushings should be straight and par- 
allel. If the hole should be slightly larger at the mid- 
dle than at the ends, as shown exaggerated at A, Fig. 
7, it would not matter so much, but it must not be larger 
at the ends than at the middle, or as it is called, bell- 
mouthed, as shown at B. 

When holes are lapped in the usual manner, it is ex- 
ceedingly difficult to keep them from becoming bell- 
mouthed. To overcome this tendency a small hole C, 
Fig. 7, is drilled near the middle of the bushing and the 
emery or carborundum fed in through this hole, onto 
a lead lap. It is very easy in this manner to lap out 
0.002 or 0.003 in. or more from a hole. If the lapping 
is hurried and coarse emery is used, the hole will be 
slightly larger in the middle than at the ends. This may 
be corrected by means of the expansion lap shown at F, 
Fig. 8, charged with fine carborundum. The large hole 
in the jig was lapped in the same manner, as were also 
the center holes in the plates A and B. 

The bushing in the center of the plate B was, of course, 
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- 
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ground both inside and outside. The objection te this 
method of lapping is that the emery cuts a nasty looking 
groove about half way round the hole being lapped, at the 
point where it is fed in. This could not be tolerated on 
certain classes of work, as, for instance, ring gages, but is 
not objectionable on some other kinds of work. 


Tue Toots Usep 

At the same .time the bushings were being made, work 
on the tools shown at A, B, C, D, E, F, G, H, J, Fig. 8, 
was also being carried on. The spotting drill A is ground 
to fit the bushings C and D, Fig. 6. The roughing reamer 
B has six teeth ground sharp both on ends and sides, 
like an end mill. The diameter of the cutting part is 
about 0.004 in. under the finished size of hole. The guid- 
ing part back of this is ground and lapped to a perfect 
gage fit in the bushings. The finishing reamer C is ground 
and lapped the same diameter both on the toothed part 
and the round part that fits the bushing. The sides of 
the teeth are then backed off, by grinding up to about 
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FIG.9 THE RING CASTING 
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FIG. 11 METHOD OF SQUARING UP 
ANGLE PLATE 


Work Metruop Detarts 


0.010 in. from the cutting edge and then stoning up to 
a sharp edge. The single-tooth reamer D was finished as 
a plug gage and then the tooth—or chip space rather— 
was ground in. The plugs £ are also hardened, ground 
and lapped to fit the jig bushings. The laps F are made 
of machine steel, slotted in three places as shown, and ex- 
panded by a screw G. The two plugs H, 0.1875 in. in di- 
ameter, are for gaging holes in the bushings in the ring 
C, Fig. 2. The large diameter of the plug J is 0.3125 
in., or the same as the smaller button Z, and the small 
diameter is 0.1875 in. and fits the holes in the bushings 
in the ring C. There is a small shank on this plug for 
withdrawing it from the hole. 

The taper gage K is for the ring chamnel in the plate B, 
Figs. 1, 2 and 3. The buttons Z need no description. 
The indicator M and some of its attachments have al- 
ready been described in the AMERICAN MACHINIST, so 
nothing will be said of the indicator here except that it 
is extremely sensitive and magnifies about 180 times. The 
attachment or holder shown may be used in either lathe or 
miller. The shank N is used with the regular taper col- 
lets of the miller when a spring chuck adapter cannot be 
obtained. 
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MAKING THE PLATES 


The plates A and B, Figs. 1, 2 and 3, were roughed out 
in the usual manner, leaving a few thousandths for grind- 
ing. The center holes in both plates were carefully lapped 
cut as described. An arbor was grcund to a nice wring- 
ing fit in those holes, and the plates ground on their pe- 
ripheries and faces ; the hub D was ground to fit the large 
hole in the jig A, Fig. 6. The groove or channel for the 
ring C could not be ground on the universal grinder; it 
was; therefore, done on an engine lathe having a com- 
pound rest, a bench lathe tool-post grinder driven by belt 
from a small electric motor, being used. The arbor and 
plate were rotated on dead centers. In this manner the 
sides and bottom of the channel were ground. 

The ring C was next made from a special casting, Fig. 


- 9, having lugs cast on for clamping to the lathe face- 


plate. The casting was first roughed out all over, and 
the lugs tested on a surface plate and scraped true. It 
was then bolted to the faceplate and machined up to fit 
the channel on both sides and bottom. It was then taken 
from the lathe and scraped to a perfect fit in the plates 
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Fie. 8. Tue Toots Usep 


B. The ring was then cut from the rest of the casting, 
clamped in place in the plate B, and the screw holes 
drilled and counterbored for fillister-head screws. It was 
then faced off in place, leaving it about 0.01 in. above the 
surface of the plate B. 


DRILLING AND ReEamMING HOoOLEs 


The jig was now placed in position on the hub D. It 
rested on the shoulder of D and two thin parallel pieces 
placed outside the ring C. It was thus kept 0.05 or 0.06 
in. away from the ring. The jig was clamped in this po- 
sition and the first hole drilled through the bushing D. 
The spotter A, Fig. 8, was first used, then a ,%4-in. twist 
drill, then the roughing reamer B, in the usual manner 
in the drill press, care being taken to keep the parts of 
spotter and reamer that fit the bushings clean, to avoid 
sticking. 

The reamer C was used by hand. The bushing C in 
the jig was now brought over the hole just reamed and a 
plug F, Fig. 8, inserted. The next hole was drilled 
and reamed through the bushing D and so on, as already 
described in connection with Fig. 6. The reamer C soon 
wore under size, so that the plug EF would not go in the 
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hole freely. The reamer D was then tried after C and 
reamed to size for about two or three holes. 

A burnisher was used on the face of the single cutting 
tooth, which burnished out the cutting edge a little, mak- 
ing it ream larger. When burnishing failed to make it 
ream to size, the face of the tooth was reground, then 
again burnished and so on. There was no danger of ream- 
ing too large, for if burnished too much, passing the 
reamer through the bushing would reduce it to size. The 
holes could not well be lapped in place, as they did not 
go full size through the plate B. 


CORRECTING ERROR 

When the last hole was reamed, it was found that the 
accumulated error was 0.0044 in., or about 0.0001 in. for 
each hole. 
40 and the ends spread apart that amount. That means 
‘that the diameter of the ring had to be enlarged by about 
0.0014 in. This was accomplished by grinding the outer 
side and bottom of the channel and forcing the ring down 
to its seat by the screws shown in Figs. 2 and 3. The 
inner side or angle will then expand the ring. 

Although the diameter of the ring has to be expanded 
only 0.0014 in., yet as in expanding it also sinks down into 
the channel, it will be necessary to enlarge the diameter 
of the outer side of the latter by 0.0028 in. in order to 
increase the diameter of its center line 0.0014 in. This 
will be easily understood by referring to Fig. 10, where 
the original position of a section of the ring is shown at 
A by dotted lines and the new position at B by full 
lines. 

It would be rather difficult to measure the diameter of 
the channel without special tools, while the depth can 
easily be measured by either a micrometer caliper or depth 
gage. The bottom is first ground the required amount 
(0.0057 in.) and then the angle ground until the gage 
K, Fig. 8, is a perfect fit in the channel. Of course, as 
a precaution the ring was tried in place, before the grind- 
ing was finished, and the holes being corrected were meas- 
ured up. The holes were now bushed with hardened and 
ground bushings and again tested; the plugs H, Fig. 
8, being used for this purpose. 

[t was found necessary to remove the plate B from the 
arbor and replace it a number of times. Upon replacing 
it, it was tested, on centers, with the indicator shown here 
held on a surface gage. The plate invariably ran dead 
true, both periphery and faces. Had the lapping been 
done in the usual manner, it is very doubtful if it would 
have stood this test. - 

THE Fixep PLATE 

As the ring C, Figs. 2 and 3, has been enlarged in di- 
ameter, the holes in it no longer correspond to the holes 
in the jig; therefore the latter cannot in any way be used 
for locating the index-pin holes in the plate A, Figs. 1, 
2 and 3. A cast-iron plug F, Fig. 6, was made, the 
smaller diameter being ground to fit the central hole in 
the plate A, and the larger diameter ground exactly the 
same as the hub D of the plate B. This plug was placed 
in the plate A. 

The plug J, Fig. 8, was put in one of the bushings, 1, 
2, 3, ete., in the plate B, and a button ZL of exactly the 
same diameter (0.3125 in.) as the plug J was located 
on the rim of the plate A. The distance between F and L 
on plate A, was made the same as between D and_J of 
plate B, by comparison, using for the purpose a 6-in. mi- 
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The ring was now parted between holes 1 and . 
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crometer caliper. In a case like this, to insure accuracy, 
the plates must be of the same temperature and in similar 
positions. There was no lathe in the shop large enough 
to swing this plate, so the job had to be done on a hori- 
zontal miller, the plate being clamped against an angle 
plate bolted to the miller table. 


Work ON THE MILLER 


It is no easy task to bore a hole to within 0.0001 in. 
of correct position on the miller; and every precaution 
must be taken. There must be no play of spindle in boxes 
and the slides must be in good condition. The angle plate 
to which the work is to be attached must be set perfectly 
square with the movement of the cross-slide of the ma- 
chine—not simply set parallel with the longitudinal slide 
of table or parallel with the face of the column or square 
with the spindle. 

An easy way to do this will be seen by reference to Fig. 
11, where a try-square is shown clamped against the face 
of the angle plate with the blade extending over the top 
of the latter. A dial indicator, or the one shown in Fig. 
8, is held in the spindle or clamped to an arbor, and rests 
on the try-square blade. The cross-slide is moved back 
and forth and the angle plate packed up with tissue paper, 
if necessary, until the indicator shows that it is square. 
The try-square is now clamped to the angle plate at right 
angles to its former position, or as shown by the dotted 
lines. The indicator is tried on the blade as before and 
the angle plate thus set square. 

The plate A, Figs. 1, 2 and 3, is now clamped to the 
angle plate and the button Z brought into alignment with 
the spindle, using the indicator and holder M, Fig. 8, 
held in the spindle chuck and revolving it around the but- 
ton. The vertical slide of the knee may now be clamped 
and must not again be moved until the hole is bored; 
neither should the longitudinal table slide be moved ; nor 
any clamping of slides nor adjustments be made after re- 
moving the indicator. 

If the spindle is not perfectly square with the angle 
plate, or parallel with the cross-slide, the boring tool 
used should project from the end of the spindle the same 
distance as the indicator ; that is, the cutting point of the 
boring tool should occupy the same position as that occu- 
pied by the contact button or feeler of the indicator M, 
while indicating the button. 

It may be said in passing that the slightest pressure 
of the finger on the miller table noticeably affects the 
position of the button as shown by the indicator, and a 
weight of 7 lb. placed on one end of the table moved 
the button more than 0.0001 in., or showed up more than 
0.0002 on the indicator. 

The hole was now drilled and bored 0.5 in. in diameter. 
No attempt was made to test the accuracy of its location 
while still on the miller, as is customary with jig work. 
The hole was lapped slightly by hand and a bushing that 
had previously been lapped inside and rough ground out- 
side was ground to fit the hole and pressed in. A plug 
EL, Fig. 8, 0.3125 in. in diameter, was placed in the bush- 
ing and its position tested by comparison with the plate 
B, as in setting the button for this hole. The buttons for 
the other holes, b, c, d, are set in a similar manner, and 
the holes bored and bushed. Of course, it is possible to 
correct the position of a hole, to a slight extent, by scrap- 
ing it, but it is much better and easier to bore the hole 
right in the first place. 
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Miller with Quick Power Traverse 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Details of a quick-traverse mechanism for 
a miller table which is an integral part of the machine 
and is built into the feed mechanism. Its use reduces 
nonproductive motion and saves the physical effort of the 
operator. 
33 

Readers of this journal are already familiar with the 
heavy-duty cone-type miller built by the R. K. LeBlond 
Machine Tool Co., Cincinnati, Ohio, this tool having been 
illustrated quite recently in these columns. Since the 
time at which the machine was shown, however, an im- 




















LEBLOND PLAIN MILLER WITH QUICK 
Power TABLE TRAVERSE 


Fic. 1. 


portant and interesting step has been taken by the com- 
pany in the development of this knee-type miller, namely 
the application of power quick traverse for the table, by 
means of which there is secured a considerable reduction 
in the time ordinarily lost in nonproductive motion, as 
well as a marked saving of physical effort upon the part of 
the operator. An excellent idea of the appearance of a 
No. 3 plain, heavy-duty, cone-type miller, equipped with 
the rapid power-table traverse, is given in Fig. 1. 


THE QUICK-TRAVERSE DRIVE 


As will be seen upon examination of the general view, 
the quick-traverse mechanism becomes an integral part 
of the machine, and is built into the feed mechanism. 





The initial drive is from a separate pulley on the counter- 
shaft to the pulley on the feed box, the belt running at a 
constant high speed calculated to give the table a rate 
of travel of 20 ft. per min., regardless of the rate of feed 
for which the feed box is set. 

A separate universal shaft carries the power to the 
reverse box, the shaft being so placed that the driving 
angle is always rational, and it never assumes a danger- 
ous driving position. The shaft is carried through an 
intermediate bearing and the splined shaft that drives the 
feed is always horizontal. The use of the extra universal! 
shaft drive for the quick traverse is a desirable feature 
as it presents excessive and destructive gear speeds 
through the gear box. A pair of accurately cut spiral 
gears carry the power into the tumbler frame, the gears 
being cut at angles best suited to insure noiseless opera- 
tion. 


TuHeE SprraAL Gear Freep Drive 


The regular feeds are transmitted through a similar 
pair of spiral gears driven by a splined shaft, which par- 
allels the quick-traverse shaft. When the quick-traverse 
lever, shown in horizontal position, directly above the 
end of the quick-traverse shaft, is either elevated or low- 
ered, the tumbler gear for the rapid motion is thrown 
into mesh with the gear on the table-feed screw, and auto- 
matically disengages the regular working feed. In order 
to re-engage the regular feed the operator merely drops 
the quick-traverse lever and throws in the feed clutch. 
The arrangement of the gearing will best be seen in the 
line engraving which shows plan, sectional views and de- 
tails of the feed and quick-traverse mechanism. 


CONTROL OF QuICK TRAVERSE AND FEED 


In this engraving, the shaft for driving the regular 
feed is shown at A; the driving shaft for the quick 
traverse at B; the handle for reversing the table feeds 
at (; and the lever for controlling the quick-traverse 
mechanism at ). The table-feed screw is seen at FE. At F 
is a clutch member feathered to the screw, the clutch teeth 
being shown at the left end of this sleeve. A gear is 
formed on this part at G, by which the screw is operated 
for the rapid traverse of the table through the medium of 
the shaft B, the spiral gears H and /, the spur gear J 
and the reversing gears A. These gears and the tumbler 
plate A* are also shown clearly in the separate views 

The driving clutch and gear for operating the screw 
for the regular feeds are seen at L, Fig. 2, the sleeve L’, 
on which the gear and clutch teeth are formed, having a 
long bearing in the saddle and the screw passing freely 
through the bore without direct contact with the sleeve 
itself. The gear L is driven from the feed shaft A by 
means of the spiral gears M and N, the spur gear O and 
the tumbler gears P. The tumbler plate and its gears are 
represented also in the sectional view, Fig. 4. 


THE CONTROLLING CAMS 


Between the toothed ends of the two clutch members 
F and L* there are two cam disks Q and R, shown also in 
detail, which automatically disengage the regular feed 
drive when the quick-traverse lever D is operated. This 
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lever is attached to a short shaft, which carries a gear 
segment S, meshing with gear teeth on a disk 7', which 
is secured to the hub of the tumbler plate K*. The 
top of this tumbler plate is also provided with spur teeth 
engaging with similar teeth on the periphery of the cam 
disk Y, and when the lever D is swung up or down to 
engage the quick-traverse motion, the tumbler plate causes 
the cam to rotate and force the cam R to the left suffi- 
ciently to disengage the regular feed driving clutch L 
from the clutch member H, which is feathered to the 
screw. This movement of the lever D throws one or other 
of the tumbler gears K into mesh with the clutch gear 
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CLutTcH AND Cam DETAILS 


When the clutch is cammed out as described, by the 
action of the quick-traverse lever, it overrides the hard- 
ened point of a spring plunger, which effectually pre- 
vents any possibility of the clutch riding back into en- 
gagement and allowing the feed to pick up. This forms a 
safeguard both to the machine and operator. 

As already pointed out, the feed clutch is on a bush- 
ing or sleeve taking a bearing independently of the screw, 
so that when using the regular feeds the movement of 
the screw in no way effects the travel of the clutch, and 
it can be engaged with equal facility whether feeding to 
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CAM: DETAILS 


FIG. 2 CROSS-SECTION THROUGH FEED BOX. SHOWING SPIRAL GEAR DRIVE 


DetaIts oF MILLER Quick Power TaBLe REVERSE 


G, according to the direction in which the lever is oper- 
ated. 

When the lever is elevated the table travels to the 
right; when it is depressed it causes the table to travel 
to the left. When the lever is in neutral position the 
cam rests with its notch directly opposite the projection 
on the cam R, so that the feed clutch LZ may be thrown 
into engagement with the clutch F to give the regular 
feed. It should be noted that the lower end of the tum- 
bler plate K* carries a pin U, which is acted upon by two 
spring plungers V, so that whichever way the quick- 
traverse lever is operated, the instant it is released by the 
hand it is thrown into neutral position, and the regular 
feed may be thrown in at once by means of the handle W. 





right or left, and the feed trip is equally sensitive for the 
feed in either direction. 

The cam points are hardened tool steel and the tumb- 
ier gears are nickel steel, heat treated, with 20 deg. pres- 
sure angle pointed teeth to permit of their easy engage- 


,ment while running. The principle of the tumbler gear is 


familiar and well understood, the drive being either 
through an even or odd number of gears for reversing the 
table travel. 


CONVENIENCE OF OPERATION 


The quick-traverse lever, it will be noticed, is mounted 
on the reverse box in the same plane as the table-feed 
reverse handle, so that it is not necessary for the operator 
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to leave his position to secure full control of the machine. 
The mechanism being simple and self-contained, adds 
no complications to the process of operation. Fig. 5 il- 
lustrates the convenient position of the operator in hand- 
ling the quick traverse; he stands at the right of the 
table where he has easy access to all of the controlling 
levers. 

The reverse for the vertical and crossfeeds is controlled 
by the lower handle, shown at an angle at the side of the 
knee, and is independent of the table feeds, so that the 
feed relation is governed entirely by the operator. Fig. 
6 represents the operator changing the feeds, the quick 
traverse and working feeds being entirely independent 
of each other, so that changing of the working feed in no 
way affects the rate of the rapid traverse. The feed unit 
is self-contained, the feeds reading in thousandths of an 
inch per revolution of the spindle. The two levers on the 
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OTHER FEATURES 

Some other features of interest will be seen in the half- 
tones. For instance, the bearing of the knee on the col- 
umn has been extended practically to the working level 
of the table to resist deflection from the horizontal plane. 
The back gears are of the double-friction type, permit- 
ting of a change from roughing to finishing cuts under 
work. As will be seen, they are on the right-hand side 
of the machine. Fig. 7 shows the operator shifting the 
belt from the other side without having to reach over the 
back-gear shaft, which is revolving when the back gears 
are iD. 

The cast parts are of semi-steel, and an interesting 
series of experiments has just been completed in the foun- 
dry with this mixture. According to the tests the metal 


has a tensile strength of 38,000 lb. per sq.in., and a trans- 
A high scleroscope 


verse resistance of 3900 lb. per sq.in. 
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Fic. 5. Ustne Power Raprip Traverse Fi. 
feed box are independent of each other, and by their 
manipulation the entire feed range is obtained, the bot- 
tom.one making the fine changes and the top one com- 
pounding the box for the coarse changes. 

The hand, quick-return crank is retained as a means of 
advancing the table rapidly when setting up. At such 
times, the machine not running, the quick power traverse 
is, of course, not available. The trip dogs have no effect 
on the quick-traverse lever, the table overriding the dogs 
when the rapid traverse is in use, thus widening the 
scope of the machine, as the maximum table travel can be 
obtained with the quick traverse, regardless of the setting 
of the trip dogs. 

The advantages of this device under manufacturing 
conditions will be apparent. After long cuts the table 
can be returned rapidly without exertion on the part of 
the operator ; and in string milling when the nature of the 
work necessitates considerable space for clamps between 
the pieces to be milled, the quick traverse can be used to 
jump over the gaps and materially reduce the time re- 
quired for the table to travel the length of the fixture. 
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reading is also obtained. The result is an increased den- 


sity of all the sliding surfaces and additional strength 
of metal around the T-slots. 
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be removed. This is accomplished by heating the iridium 
phosphide with lime. The phosphorus is thus extracted and 
a white, brittle, and very hard mass of metallic iridium is 
left which cannot be filed or cut, but in order to obtain it 
in small pieces it is broken by hammering. The small pieces 
are used for the points of gold pens, and are fused, by 
means of gold solder, to the points of the pens, after which 


are ground with carborundum and polished.—‘“Mechan- 


World.” 
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Application of Ball Bearings to Machine Tools" 


By Victor W. Pacet 





SYNOPSIS— 
tools and their methods of mounting. 
trations from practice are shown. 
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Types of ball-bearings used on machine 
Numerous tlus- 


All who read technical papers carefully can no doubt 
see a steady and constant growth in the number of ball- 
bearing applications in machine tools. Some engineers 
believe that it is only a matter of time before their ad- 
vantages will be as fully realized in machine work as in 
automobile applications, where they have replaced plain 
bushings at practically all points, particularly in the 
power-transmission system and running gear. The me- 
chanic, machine-tool designer or superintendent who fails 











a few horsepower at the most, and when but little metal 
was removed per hour, the factor of power saving did 
not amount to as much as it does now. In the new manu- 
facturing machines in which high-speed steel tools are 
utilized in shaping high-tensile-strength steel stocks, and 
machines are working at speeds that were formerly im- 
practical, it is evident that considerable power is em- 
ployed. The power at the lathe tool has increased from 
a maximum of one or two horsepower on early, slow-speed 
machines, to a point where a machine but slightly larger 
in size, running at a higher speed, requires from 10 to 20 
hp. at the tool. The matter of power conservation is an 
important one at present. 

































































FIG. 7 DEVICES FOR LOCKING THE INNER RACE 


DETAILS OF 


to study the subject of ball bearings thoroughly, or vho 
neglects to familiarize himself with the improved forms 
and advantages they offer, is, in many overlooking 
an opportunity to improve the product of the firm with 
which he is associated. Ball-bearing machine tools have 
demonstrated that they are more efficient in many respects 
than the same forms in which plain journals only are used, 
end while they cost more, their superior performance, 
longer life and lessened power consumption will more 
than compensate for the slightly augmented cost. 

In the early days when machine tools consumed only 


‘ases, 
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BALL-BEARING DESIGNS FOR MACHINE 
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Ball bearings are not always finally more expensive 
than plain journals because there are many cases where a 
plain journal wears quickly and must be renewed often. 
In fact, on machines that consume considerable power, 
the application of ball bearings will result in saving 
enough power to pay for them. The coefficient of friction 
of a plain journal, even when lubricated very carefully 
(as is the case when tests are made under laboratory con- 
ditions), is easily 1 to 3 per cent., which means that the 
plain journals waste that percentage of the power they 
transmit. 

On the other hand, the ball bearing has a coefficient 
of friction of about one-tenth or two-tenths of one per 
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cent. As but little power is consumed in friction when 
ball bearings are employed, and as the amount of de- 
preciation of any bearing depends entirely upon the fric- 
tion existing between the parts, it is evident that under 
similar conditions, ball bearings should be, and are, more 
enduring than plain journals. Even if ball bearings 
eventually wear, the fact that they may be so easily re- 
placed, without requiring any fitting, is important, and 
should justify their use in certain classes of machinery. 

A ball bearing occupies but about 50 per cent. of the 
length of the shaft that a plain bushing of equal capacity 
needs. In this connection it is well to remember that 
even if the components of ball bearings wear, this does 
not produce any deterioration of the shaft to which they 
are applied, as is the case when plain boxes are used. As 
the ball bearing saves space on the shaft, it is possible 
to fit pulleys or gears called upon to transmit power 
more closely to the bearings, and the deflection of the 
shafts and spindles is reduced to a low point on account 
of taking the loads close to the center of the bearings. 

In summing up the advantages of ball bearings in ma- 
chine tools, one may say that they require less power or 
that they will permit higher cutting speeds and coarser 
cutting-tool feeds than plain bearings when the same 
amount of power is used by the machine, and that it is 
recognized that ball bearings will take thrusts successfully 
and with minimum power loss that cannot be adequately 
resisted by any form of plain collar or step bearing and at 
higher speeds than is possible when plain journals are 
fitted. 

The modern machine-tool designer is interested in ball- 
bearing applications. It is also apparent that the best 
methods of applying ball bearings are not generally 
known. In view of the interest which obtains regarding 
these bearings and their application, I will give instruc- 
tions for mounting various forms and present some prac- 
tical layouts (all of which have been successfully ap- 
plied), which show the application of various forms of 
ball bearings to standard types of machines. 

THE GENERAL TYPES 

Ball bearings are made in four general types, including 
bearings adapted to take radial loads only, other forms 
that will resist a thrusi load only, types that will take 
an angular resultant of an end thrust and radial load 
combined, provided that the load is applied only in one 
direction ; and lastly, the most recent development, the 
double-row form with angular load lines, adapted to resist 
a radial load in combination with end thrust from either 
direction. These general types are so well known to 
machine-tool designers that a description of their charac- 
teristics or features of design is unnecessary. The meth- 
ods of application and the practical installation of these 
bearings only will be considered, because it is on these 
points that there has been but little general discussion 
offered. 

Engineers who have given the subject of ball-bearing 
mounting consideration agree that the inner race must 
always be a good fit on the shaft, a push fit where the 
bearing is used ata point that may require disassembling 
from time to time, and a force fit at those parts where 
bearings need not be removed frequently. Wherever a 
push fit is useJ, it is imperative that the inner race of the 
bearing be tightly clamped by a suitable check nut and 
locking arrangement against a shoulder (or spacing 
member serving the same purpose) on the shaft. 
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If the inner race is a loose fit, it is likely to peen down 
the limited portion of the shaft, corresponding to the 
bearing width, because of vibration due to variation in 
load application. This results in the shaft becoming so 
reduced in diameter that it is too small for the bore of the 
bearing. In some cases, the shaft may actually revolve 
inside of the inner race. While a force fit is satisfactory 
as long as a bearing is not disturbed, just as soon as the 
inner race is drawn off once or twice, the shaft is reduced 
enough in diameter, so that the bearing inner race be- 
comes a push fit when it is again installed. 

Binding the inner race of annular bearings firmly 
between a well designed nut and shoulder is good insur. 
ance, as there is a certain amount of friction existing be- 
tween the faces of the race and the restraining members 
that is of material value in keeping the races in place 
without peening the shaft. It is advised in most cases 
that a suitable clamping arrangement be provided when 
cither the push fit or force fit is used, though this arrange- 
ment is evidently more necessary with the former than 
with the latter. 

When the outer race is to be housed in a soft-metal 
case, such as aluminum alloy, which is widely used in 
automobile-engineering practice, and to a very limited 
extent in machine-tool work, it should be retained in a 
housing of bronze or malléable iron, so machined that the 
bearing is a push fit in its inside, while it is itself of large 
enough diameter to be a force fit in the soft casing. The 
reason for this is that the outer race is likely to peen 
the case and loosen if the shaft is subjected to intermit- 
tent loads sufficiently large to produce shake or vibration. 

A single-row bearing mounted in a retaining shell of 
this nature is shown at Fig. 1, and when installed in this 
manner, the creeping of the outer race in the hard re- 
taining shell is not interfered with, and wear is distributed 
over the entire raceway instead of being concentrated at 
one point as would be the case if the outer race member 
were fixed. 

MOUNTING OF ANNULAR BEARINGS 


When two annular bearings are used to support a shaft 
subjected to radial load and some end thrust as well, 
one of these only should be used as a thrust member, and 
its outer race restrained from an endwise movement of 
more than */,, in. by suitable shoulders in the housing. 
The outer race of the bearing called upon to resist radial 
loads only should be allowed to float, which calls for a 
free fit in its retaining member. 

Fig. 1 shows a single-row bearing mounted to take both 
thrust and radial leads, while Fig. 2 illustrates a bearing 
applied so that it has a floating outer race. A point that 
should be emphasized in this connection is that single- 
row bearings of the radial type are not adapted to resist 
very high thrust loads. When these are more than one- 
fifth of the radial stress capacity in value, the single-row 
bearing should be used in connection with some form of 
ball-thrust washer, or forms of ball bearings adapted to 
resist both thrust and radial loads used instead. 

The double-row bearing shown in Fig. 3 is adapted to 
take thrust in either or both directions as well as radial 
loads. The rules previously given for mounting the inner 
race of the single-row bearings apply as well to this form, 
but if thrusts are to be resisted from both directions, the 
outer race should be clamped between a shoulder and a 
suitable restraining member. When two double-row bear- 
ings are mounted together to support a shaft or spindle, 
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one should be clamped to resist all thrusts and carry 
a portion of the radial load as well, while the other 
should be allowed to float as recommended for single- 
row bearings. 

A very good combination mounting calls for the use of 
a double-row bearing at one end of the shaft supported 
to take all thrusts, the outer race being suitably clamped 
as indicated in Fig. 3, while a single-row is allowed to 
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FIG 8 SMALL GRINDING SPINDLE,BALL-BEARING MOUNTED 





AMERICAN MACHINIST 









Vol. 38, No. 14 





float at the other end of the shaft taking only radial 
stresses. Owing to the width of double-row bearings, it 
is not so important to fit these in special housing mem- 
bers when used in casings or housings of soft metal. If 
the loads carried are great, however, it will be profitable 
to house them in the same manner as recommended for 
the single-row type. 

The cup-and-cone type bearing, which is a form 
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FIG. 9 GRINDING OR POLISHING HEAD, BALL BEARING MOUNTED 
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FIG. 10 
GRINDER SPINDLE MOUNTED ON CONE AND CUP BALL BEARINGS 
































FIG. 12 HEAVY GRINDER SPINDLE.BALL-BEARING MOUNTED 
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F1IG. 11 GRINDER SPINDLE,BALL-BEARING MOUNTED AND ARRANGED TO TAKE THRUST 
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FG. 13 DRILLING MACHINE COUNTERSHAFT, BALL-BEARING MOUNTED 
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FIG.15 MILLER SPINDLE, BALL- BEARING MOUNTED 
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adapted to take the angular resultant of a radial load and 
end thrust can be mounted in two ways. One method, 
shown in Fig. 4, utilizes a shoulder machined on the 
shaft, against which the cone can be placed. The outer 
race is a free fit in the housing, and is retained and set 
up by a threaded closure member which screws into the 
housing. When installed in this manner, the cones are 
a force or press fit on the shaft, while the outer race or 
cup is a push fit in its case. 

The other method depicted in Fig. 5 shows a reverse 
arrangement of the preceding. In this the cup is a push 
fit in the housing and seats against a shoulder, and the 
cone is set up by a threaded retaining member. When cup- 
and-cone bearings are employed to support a shaft, both 
should be installed in such a way that the loads maintain- 
ing contact and holding the parts of the bearing together 
should work toward the center or in opposite directions ; 
never in the same line. When two cup-and-cone bearings 
are mounted in this way they form a combination adapted 
to resist end thrust in both directions, as well as a radial 
load. When the bearings are mounted singly they resist 
thrust only in one direction. 

The cup-and-cone type is not intended as an adjustable 
bearing, except that the movement possible between the 
members permits accurate positioning of parts when first 
installed, and while it is easily taken apart, the adjustable 
feature is provided only to secure proper bearing of the 
parts against each other when reassembling, not as a 
means of compensating for wear. Some form of lock 
should always be provided, so that when the adjusting 
nut has been secured against the cup or cone and proper 
location of these members obtained, it may be firmly 
locked to prevent loss of this adjustment. 


Locki1ne Devices ror INNER RACES 


In order to outline the various practical methods gen- 
erally used for securing the inner races of annular bear- 
ings, Figs. 6 and 7 are presented. The methods outlined 


in Fig. 6 are conventional and easily understood. The 
lock arrangement shown at A is efficient and cheap. The 


bearing is held against the shoulder or spacer on the 
shaft by a substantial steel washer pressed against the 
outer face of the inner race by a capscrew of suitable size 
screwed into a tapped hole in the center of the shaft. At 
B the common method of bearing retention, involving the 
use of a clamp nut and lock nut, is shown. 

Sometimes the inner race is forced on the end of the 
shaft, from which it is not to be removed, or the force 
fit is tight enough to retain the bearing firmly in place. 
A simple and cheap method of insuring against the bear- 
ing loosening is outlined at C. A groove is turned in the 
shaft and a split steel or cast-iron ring, having some 
degree of elasticity, such as shown at C’, is slipped over 
the end of the shaft and sprung into the groove. 

A method of locking the clamp nut which is very com- 
mon in ball-bearing machine-tool and automobile practice 
is illustrated at D. A ring of spring wire having an in- 
wardly-bent prong, is slipped over the nut, the prong 
being forced into a hole drilled through the nut and into 
the shaft, after assembling. Another practical way of 
locking a nut is shown at FE. This is quite often used in 
connection with the cone of cup-and-cone type bearings 
when that is used as the adjustable member. In this a 


keyway is cut into the shaft and the washer of the form 
outlined at Z* is interposed between the clamping nut and 
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face of the inner member. The member projecting from 
the inner periphery engages the keyway and prevents the 
locking washer from turning. After the nut is screwed 
mn place the tongue projecting from the outer periphery 
of the locking washer is bent around one of the nut facets, 
thus holding it securely in place. 

Machine designers are often compelled to mount ball- 
bearings at points where conditions are peculiar. A few 
such mountings are shown in Fig. 7. When the bearing 
is to be installed on the shaft that has a reciprocating as 
well as rotating motion, it is advisable to use a bearing 
of larger bore than the shaft to permit the inner race to 
be securely clamped to the bushing through which the 
shaft passes. Keys in the shaft fit a suitable keyway in 
the bushing, and the bearing assembly shown at A must 
turn with the shaft. At the same time it is possible for 
the shaft, which is a free fit, to slide through the bearing. 
When the bearing is mounted in this manner the outer 
race must be held to prevent endwise motion. The inner 
race must never be mounted directly on the shaft so it can 
slide through in cases of this kind, as this is not recom- 
mended by ball-bearing engineering authorities. 

When a bearing must be placed on a shaft that cannot 
be provided with a shoulder for the bearing to rest 
against, either of the methods shown at B or C may be 
used, the latter being the preferred construction because 
it does not weaken the shaft. That outlined at B calls 
for two grooves turned in the shaft in which halves of the 
split retaining ring are forced at either side of the bear- 
ing after it has been assembled, then these are wired 
together to prevent loosening. 

These grooves should never be cut in the shaft unless 
it has an ample margin of strength, because they reduce 
its resisting power to both torsion and bending stresses. 
The adapter method of retention is the best construction 
for retaining a bearing in place on the shaft. This is 
shown at C. The bearing bore is tapered with a gradual 
taper to fit a suitably formed flexible adapter member. 
When the bearing is driven in place on the adapter (which 
is split its entire length and slotted about three-quarters 
of its length from the thick end in three places), that 
member will clamp firmly on the shaft even if it is above 
or under standard size. After the bearing is driven in 
place, the adapter nut is tightened and held in place by 
the clamping screw. 

Bearings must sometimes be selected to fit a certain 
bore housing, and when a bearing of the proper outside 
diameter is chosen, its bore may be too large for the 
shaft. This condition is only met with in rebuilding 
machinery or repairing, and should not be tolerated in 
new designs if it can be avoided. The bearing is made 
to fit the small shaft by the interposition of the bushing 
of steel or cast iron, as indicated clearly at D. 


(CLOSURES 


Ball bearings do not require the continual application 
of lubricants that is called for by plain bushings, and 
to a lesser degree by roller bearings. They should always 
be inclosed in such a manner that there will be no oppor- 
tunity for dust, grit or water to enter, and if this func- 
tion is properly performed, the closure will be tight 
enough to prevent the escape of oil. As shown in Fig. 3, 
the standard method of closure is simple, consisting of a 
cap or retaining member with one or more annular V- 
grooves that retain lubricant, which thus forms a grease 
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packing that keeps out injurious substances and at the 
same time retains the lubricant. 

The lubricants best adapted range from light machine 
oils used in small high-speed bearings to the viscous 
greases utilized in those subject to heavy loads and re- 
volving at low speeds. Whenever the bearing can be im- 
mersed in a bath of oil and properly protected from water 
and grit, this is the best practice. A good grade of acid- 
free lubricant, such as medium-bodied cylinder oil, should 
be used, except when the bearings are housed where there 
is an opportunity for dirt or water to enter; then the use 
of ample quantities of heavy lubricants, such as vaseline 
or other pure mineral greases, prevents the foreign matter 
from working in between the balls and races. 


MacHINE Toons To Wuicu BALL-BEARINGS Have BEEN 
APPLIED 


The two classes of machine tools to which ball bearings 
have been more widely applied than any other are vari- 
ous grinding or polishing heads ahd drilling machines. 
Some difficulty is experienced with plain bearings in the 
smal! high-speed grinding spindles often used in tool 
posts of various machine tools. These are driven by small 
leather belts, which are likely to break on the slightest 
provocation, so if there is any tendency for the plain bear- 
ings to stick, the operator has continual belt trouble. 
When small wheels are used, these spindles are required 
to turn at speeds ranging from 10,000 to 20,000 r.p.m., 
and while the loads are not high as a rule, the factor of 
extreme speed is one that must be considered. Ball bear- 
ings have been used successfully in spindles of this type. 

As an example, the design shown in Fig. 8 is presented. 
In this the wheel spindle is supported by a pair of mag- 
neto series bearings, and is a unit with the bearings and 
inclosing tube. The end of the spindle is provided with 
a squared driving joint that engages a corresponding 
square hole broached in the outer pulley-bearing closure 
member. The pulley is mounted on a separate bearing 
member, which is supported by a quill extending from 
one side of the spindle supporting .member, and thus no 
belt stresses are ‘aken by the grinding spindle support- 
ing bearings. 

A feature of this design is the ease with which bearing 
adjustment may be maintained, as any tendency to loose- 
ness may be readily taken up by the threaded closure at 
the wheel end of the spindle housing. This combination 
of bearings will take slight end thrust as well as radial 
loads, and as the spindle bearings are depended on only 
to resist the loads incidental to grinding-wheel operation, 
practically no wear or deterioration is evidenced. 

Grinding or polishing heads run at speeds varying from 
1000 to 2000 r.p.m., and it is not difficult to apply ball 
bearings successfully to machines of this class. Fig. 9 
shows an application of a combination mounting of 
single- and double-row bearings having ample capacity to 
cope with any load that would exist. The single-row 
bearings cannot be used at both ends of the machine unless 
some form of double-ball thrust is used to resist the end 
thrust present when using the side instead of the face of 
the, wheel, and to prevent end movement of the shaft. 
The double-row bearing is clamped in such a way that it 
takes the place of a strictly radial bearing of the single- 
row type, and a pair of ball-thrust washers. This simpli- 
fies the assembly to a marked degree because the two 
bearing housings are the same bore and the same closures 
can. be utilized at both housings. 
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Special attention is directed to the manner of using a 
“floating” single-row bearing at one end of the arbor 
which permits variations in shaft length, due to heating 
or slight deflectien, to take place without restraint. 
Owing to the amount of abrasive dust present in the air 
in rooms where machines of this nature are used, it is 
desirable to provide two V-grooves in each of the closure 
members, and to fill these with grease from small com- 
pression grease cups screwed into the housing caps. The 
double-row bearing has sufficient capacity to resist both 
thrust and radial loads, and can take loads from any 
direction with equal facility. An important advantage 
when fine grinding is to be done is the smoothness and 
true running of wheels mounted on ball-bearing arbors. 
As the double-grooved caps keep out all abrasive dust, the 
bearings have an exceptionally long life when compared 
to plain bushings, which in so many cases are soon ground 
out by the emery or polishing compound dust that finds 
its way into the boxes. 

The application of the cup-and-cone or adjustable form 
of ball bearing to a grinding-wheel spindle is outlined in 
Fig. 10. In this type, the bearing cups bear against 
shoulders on the inside closure members. The cone of 
the bearing at the wheel end of the spindle bears against 
a shoulder formed integral with the shaft. The cone at 
the other end of the spindle is movable on the shaft, and 
may be held in contact with this cup member with any 
degree of pressure that may seem desirable. When the 
proper adjustment of the adjustment member has been 
secured, it is locked firmly in position by the other mem- 
ber provided for that purpose. 

As is true of the previous mountings, the closure 
against emery or other abrasive is obtained by means of 
grease cups, which keep the grooves in the closure caps 
always full of that substance. Felt washers have been 
tried with high-speed machinery, but they do not give 
satisfaction because they become glazed after a time and 
will tend to wear, so that oi] may leak out without diffi- 
culty and dirt or other undesirable foreign matter find 
its way in. With the construction outlined, even if the 
grease does run out, it may be easily renewed by the 
grease cups, and no dirt can enter into the bearing hous- 
ing. The bearings are oiled by medium machine oil, 
which is supplied to the housings through small oil cups, 
so that the balls at the lower part of the bearings are run- 
ning in a bath of lubricant at all times. If at any time 
any looseness or shake develops in the bearings, this 
may be easily taken up by means of the adjustment pro- 
vided. The method of mounting is such that but one 
adjusting nut is sufficient to adjust both bearings simul- 
taneously. 

The mounting of the grinding wheel shown in Fig. 11 
is similar to that shown in Fig. 9, except that but one 
wheel is used. The double-row bearing is clamped to 
take both thrust and radial load, and the single-row bear- 
ing at the other end of the spindle has a floating outer 
race, which means that it is called upon to resist only 
radial stresses. In this case, the grease cups are utilized 
to supply lubricant to the interior of the housings, this in 
turn runs along the shaft and fills packing grooves. This 
is satisfactory for use in all locations where not much 
emery dust is present in the air and where the machine 
is called upon to do comparatively heavy work. 

Another field in which ball bearings have demonstrated 
their advantages is in heavy grinding machinery, notably 
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of the disk pattern. Fig. 12 outlines a combination disk 
and wheel grinder in which the spindle is mounted en- 
tirely on double-row ball bearings. Only one of these is 
clamped to take end thrust, the other having a floating 
outer race member. The method of holding the bearings 
in place against shoulders on the spindle by means of a 
threaded flange, which serves to hold the grinding wheel 
in one case and a steel or cast-iron disk to which the 
emery-cloth disks are glued in the other instance, and 
the method of locking these by the small locking nut, can 
be commended because of the simplicity and positiveness 
of this method of bearing inner race retention. In this 
machine, a compression grease cup serves to supply the 
interior of each bearing housing with lubricant, and at 
the same time this lubricant will fill the grooves in the 
closure caps and provide an effective seal against the en- 
trance of injurious matter. 


APPLICATIONS TO DRILLING MACHINES 


The first wide application of ball bearings to general 
machinery was undoubtedly on drilling machines where 
hall-thrust washers so clearly demonstrated their worth 
and efficiency when compared to the plain metal or fiber 
washers as a means of taking drill thrust that many de- 
signers applied ball bearings to other bearing points as 
well. 

The installation of single-row bearings in the assembly 
shown in Fig. 13 should be easily understood, as the 
mounting of the speed-cone shaft involves no difficult or 
expensive machine work. The shaft bearing nearest the 
pulleys is housed, so that the outer race member is pre- 
vented from moving sidewise, but the outer member of 
the end bearing is not restrained and is permitted to float. 
The inner races are clamped to the shaft in a positive 
manner by suitable threaded retention members. The 
_bearings are lubricated through simple oil cups as the 
housings will retain oil enough to insure adequate lubri- 
cation for a considerable period. Attention is directed to 
the method of mounting the free pulley on two single- 
row bearings, the design lending itself particularly well 
to this type of antifriction journal. The use of ball 
bearings is practical insurance against the trouble with 
plain bearings usually experienced with the conventional 
forms of loose pulleys running at even moderate speeds. 

A prominent drill-press manufacturer recently made a 
series of tests to determine the utility of ball bearings as 
compared to plain bearings in a 26-in. gear-driven drilling 
machine. A 1%#}-in. high-speed drill was run at a speed 
of 135 r.p.m. in machinery steel with a feed of 1 in. per 
min. It took 7.7 hp. to drive the plain bearing drill 
doing this work, and but 4.45 hp. to do exactly the same 
work with a ball-bearing machine of the same type and 
size. The saving of 3.25 hp., even if figured at the low 
cost of $40 per hp., would mean a net saving of $130 per 
year if the machine were operated at capacity as is often 
the case in manufacturing plants. 

In the automobile industry, one of the most important 
of the many applications and the one where bal! bearings 
were first tried was the support of the main shaft and 
countershaft of the change-gear speed set. In most con- 
structions the power of the engine passes through the 
gear box at all speeds, though only the main shaft trans- 
mits power when on the direct drive. In modern ma- 
chine tools the tendency is to obtain speed changes 
through positive gear-driven shafts on the heavier types 
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of machines using considerable power, and many of the 
change-speed gears utilized are similar in general con- 
struction and principles of operation to those employed 
in motor cars. 


BALL-BEARING Mountep Gear Box 


The gear box shown in Fig. 14 is a typical construction 
depicting how readily ball bearings may be used where 
power loss through plain bearing friction is of sufficient 
moment to warrant endeavors being made to reduce the 
amount of misapplied energy. This gear box has been 
devised for a special boring machine and contains gears 
for changes of speed. It comprises three independent 
shafts, each of which is mounted on ball bearings. Motion 
is received by the shaft A on which two gears are mounted, 
one having 39 teeth and the other 52, as outlined. On 
the intermediate shaft C, two sliding-gear members are 
mounted so that they may be shifted easily. The shaft 
B is the member from which the power is taken, and two 
gears are mounted on this member, one having 50 teeth 
and the other 24. 

By manipulating the shifting gears of the shaft C, four 
changes of speed are possible for the shaft B to each 
change of speed of the shaft A. The shafts A and B 
are mounted in a similar manner, as one double-row and 
one single-row bearing are used on each. The single-row 
bearings have floating outer races and are installed to take 
only radial loads. The double-row members are clamped, 
so that they resist the slight thrust present when gears 
are shifted and steady the shafts, as well as take radial 
loads. The countershaft is supported by three single-row 
bearings, two of which are mounted to take radial loads 
only while that at the extreme right is used to take slight 
end thrust as well as radial stresses, 

The success that has been obtained by the use of prop- 
erly designed and constructed ball bearings in simple ma- 
chines has led many machine designers to consider their 
use at points where ball bearings were formerly thought 
not practical. As all classes of modern machine tools 
are being made strong enough to stand the heaviest loads 
possible with the recently developed high-speed and air- 
hardening steel cutting tools, and as many such machines 
are used on high tensile strength alloy-steel parts, the 
result is that these tools consume considerable power, 
and bearings are stressed much more than was formerly 
the case with the older forms of machines. 

There are a number of instances on record where ball 
bearings have been applied successfully to the spindles 
of lathes and millers. One case in particular is that of a 
miller mounting that has been satisfactorily used experi- 
mentally for some time. This machine is shown in Fig. 
15, and is presented to show that ball bearings are not 
limited to any specific class of machine tool. In the ap- 
plication presented the front end of the spindle is sup- 
ported by two single-row bearings of heavy series, the 
outer races of which are allowed to float in order that they 
take only radial loads. 

In well fitted ball bearings of reputable make, the 
running clearance will be actually less than provided with 
newly fitted plain bearings, and there will not be as much 
shake to the spindle as will be the case when plain bear- 
ings are fitted. The rear end of the spindle is mounted 
on a double-row bearing clamped in such a manner that 
it takes all thrust loads on the spindle and resists the 
radial loads which are present at the back end of the 
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spindle as well. The pulley cone is mounted on single- 
row bearings, so that it turns with minimum friction 
when the back gears are thrown in on heavy cuts which 
consume the most power. 


o 
rs 


Making Counter Parts 


The making of small counting devices for use on 
punch presses and other machine tools has developed into 
quite an extensive business. The device shown in Fig. 
1 is a double pawl arrangement used by the Durant Co., 
Milwaukee, Wis., in its new counters. As will be seen 
by a close examination of these, the two pawls are held 
together by a slight spring at the outer end, each pawl 
moving the counter half a tooth, and in this way requiring 
only half the throw on the pawl. 

A little fixture used in milling the pin teeth on the 
gear is shown at A, Fig. 2. The blank is turned with a 
raised edge and placed in position on the spindle; the 
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Fic. 3. UNDER SIDE 
SHOWING INDEX- 
ING MECHANISM 


Fig. 2. Fixture ror MIL1- 
ING Prin TEETH ON 
GEAR WHEEL 


hollow mill, shown at B, is guided, this guide being ad- 
justable if adjustment becomes necessary. 

The under side of the fixture is shown in Fig. 3; this 
also shows how the indexing is obtained. The index wheel 
C is keyed to the lower end of the work-holding spindle, 
this being controlled by the pawl EZ, which is held in place 
by the spring F. In indexing it is simply necessary to 
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give the handle C a slight movement. This turns the 
part D and lifts the paw! out of the index tooth, when the 
work is turned to the next tooth. 
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Wisconsin Orders on Shop Lighting* 


Order 2100, Natural Light Required. Each place of 
employment hereafter constructed must be supplied with 
adequate natural light during the working daylight 
hours. 

Order 2101. Artificial Light Required. Each place 
of employment at present constructed and which is not 
so equipped as to furnish adequate natural light during 
the working daylight hours, must be supplied with arti- 
ficial light as specified in orders 2102 to 2105, inclusive. 

Order 2102. Artificial Light Where No Gas or Smoke. 
Each place of employment in which hand or machine 
operations are performed, must be supplied during the 
working hours, when daylight is not available, with arti- 
ficial light equivalent in amount, for each 4 sq.ft. of floor 
space, to not less than the light produced by a one- 
candlepower lamp hung 10 ft. from the floor. 

Order 2103. Artificial Light Where Gas and Smoke. 
In foundries, forge shops and other industries where there 
is smoke and gas which obstruct the light, sufficient arti- 
ficial light must be supplied to overcome the obstruction 
and to furnish the standard amount of light on tke 
floor specified in order 2102. 


Note—It has been found from experience in foundries and 
forge shops, that the proper amount of light is secured when 
the standard of light specified in Order 2102 is increased 100 
per cent. 

Order 2104. Warehouses and Storage Places. Each 
place of employment in which hand or machine opera- 
tions are not performed, such as warehouses, vat rooms 
and storage places, must be supplied during working 
hours, when daylight is not available, with artificial light 
equivalent in amount for each 8 sq.ft. of floor space, to 
not less than the light produced by a one-candlepower 
lamp hung 10 ft. from the floor. 

Order 2105. Light for Fine Work. In each place of 
employment where fine or close work is being done, such 
as fine lathe work, engraving, typesetting and drafting. 
and where the standard of light specified in Orders 2102 
and 2103 is not sufficient to prevent injurious eye strain, 
sufficient light must be provided in every case to avoid 
unnecessary eye strain. 

Note—In many cases it is advisable to provide individual 
lights for each machine, bench or table. It is exceedingly 
important that these lights be equipped with proper reflectors 
which can be kept clean, and which so reflect the light that 
the eyes are not subject to the glare of the light, and eye 
strain is avoided. 

Order 2106. Yards, Roadways, etc. All yards, road- 
ways, stairways, tramways, and other places outside of 
buildings which are frequented by employees in the 
course of their employment, must be supplied with 
natural or artificial light during the working hours so 
that every part of such place is easily discernible. 

Note—(a) Standards Based on Experience. The standards 
for artificial lighting specified in Orders 2100 to 2106, inclu- 
sive, are based on the experience of a large number of reput- 
able manufacturing concerns which have worked out the 


problems of shop lighting, both from the standpoint of effi- 
ciency as well as safety. These standards are as low as can 





*From Bulletin No. 1, Voda. 2, of the Industrial Commission 
of Wisconsin. 
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be safely adopted to secure results. Many concerns have 
adopted standards considerably higher than these. The stand- 
ards of light for departments in which hand or machine op- 
erations are performed, as specified in Orders 2102 and 2103, 
have been found to be adequate for a large per cent. of the 
factories in which wood-working machinery is operated, and 
in factories in which coarse work is being done on benches, 
forges or on metal-working machines. In such factories 
where the proper standard of general illumination has been 
installed, it has been found unnecessary to use individual 
lights. 

(b) Reflectors for Lamps. Each lamp used for either gen- 
eral illumination or individual lighting snould be equipped 
with a refiector made of white enameled steel, porcelain, 
glass or similar material which will not be tarnished by the 
gas and smoke, and which can be kept clean. The reflectors 
used for general illumination should be so shaped as to con- 
centrate and distribute the light on the working plane which 
is usually within 7 ft. of the floor. It has been found that a 
properly designed reflector will add about 35 per cent. to the 
efficiency of the lamp. These reflectors should be kept clean. 
It has been demonstrated that it adds from 35 to 50 per cent. 
to the efficiency of a reflector to keep it clean. 

(c) Walls Whitened, Windows Clean. In all places of 
employment where there is not excessive smoke and gas, the 
walls and ceilings should be kept properly whitened with 
paint or whitewash. It has been demonstrated that in de- 
partments where the walls are whitened the natural and 
artificial light is increased about 20 per cent. It also adds 
materially to the natural light to keep the windows clean. 


Milling Connecting Rods 
By E. 
A milling fixture, designed by Supt. Stauffer, of the 


Midland Motor Co., Moline, Ill., has greatly reduced the 
cost of producing connecting rods. This fixture, shown 


A. St. CLAIR 





Fie. 1. Frxture in MILiine Position 

in Figs. 1 and 2, enables the operator to turn out an aver- 
age of about 50 per hour, or a lot of 12 in from 13 to 15 
minutes. 

Fig. 2 shows the connecting-rod holder partly turned 
over, and plainly shows the construction. The connect- 
ing-rods are placed in two rows of six each, the rods in 
one row being laid in a direction opposite to those in the 
other. The crank ends of the rods rest against the edge 
of the clamping plate, which locates them endwise ; steel 
blocks like A, locate them sidewise. 

The clamping straps have steel pins in the ends which 
rest in the channels of the rods and allow for any uneven- 
ness of the forging. Each strap clamps one end of two 
rods, two straps being used for each pair of rods. These 
clamps are pressed outward by springs under them, so that 
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by loosening the clamping nuts, the straps may be swung 
parallel with the rods, and the rods easily removed or 
replaced. The latch pin B fits into ground and lapped 
bushings, like C, set into the end of the clamping plate. 

The gang of mills is spaced to finish the uppermost 
ends at one pass, which, of course, accounts for the rows 
being laid in opposite directions. As soon as the mills 
have been run over once, the carrjage is run back, indexed 
to bring the other ends up, and the pieces finished. 

The fixture is simple and easy to make, the two end 
brackets being cast from the same pattern. The clamp- 
ing plate is of cast-iron, but the straps, studs and most 
of the other parts are of machine steel, though some of 
the small parts are of hardened tool steel. 


o 
ve 


A New Modern Industrial School 
in the West 


The State Manual Training Normal School of Pitts- 
burg, Kan., is now in its new Industrial Arts Building 
recently completed. This is the first and only build- 
ing of the kind in the West. It is 284x112 ft., and 
one story high. The middle portion, 132 ft. wide and 
iwo stories high is for offices, exhibition rooms, mechan- 
library, lecture rooms, drawing, pottery and wood- 
The walls are of dark vitrified brick with buff 
The roof is steel trussed and of saw-tooth 

The equipment will be the latest that can 


The purpose 


ical 
carving. 
trimmings. 

construction. 
be found and mostly direct-motor driven. 





Fie. 2. Frxture Partrty Turnep Over 


of this school is the training of toachers for the fol- 
lowing lines: 

Machine construction and tool making; pattern mak- 
ing; foundry practice; forging and tool smithing; car- 
pentry; house and stair building; cabinet making; wood 
turning; elementary woodwork; plumbing; sheet metal 
work; bricklaying; cement construction; pottery and 
clay modeling; wood carving and mechanical, archi- 
tectural and freehand drawing. 

In connection with this work the following academic 
branches are given: Shop mathematics, industrial chem- 
istry and physics, industrial history and methods of 
teaching. The instructors in these lines are all men of 
practical experience. The school cannot supply the de- 
mand for teachers. 
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Tools in the Union Pacific Shops at Omaha 


By F: A. STANLEY 


SY NOPSIS—Portable apparatus for rotating drivers, 

boring cylinders and removing bolts. Milling rod ends 

in the lathe, boring rod ends, machining cross-heads. A 

radius attachment for the slotter, and some other tools. 
“ 

The Union Pacific shops at Omaha, Neb., constitute 
one of the best known railroad shop plants in the United 
States. The tools and methods throughout these shops 
are of interest and a number of views in different de- 
partments are reproduced herewith to illustrate various 
devices and operations of importance in connection with 
locomotive overhauling and repair work. 

Fig. 1 represents a portable electrically driven machine 
for revolving driving wheels during the process of setting 


valves. ‘This consists of a platform carrying a motor 


with the gearing on the boring bar By a telescopic shaft 
with universal joints, so that the height of the cylinder 
above the motor truck does not affect the operation of the 
device. 


Ric ror STARTING BoOLtTs AND PINS 


The outfit in Fig. 3 is for removing bolts from engine 
frames, pins from crossheads, etc. The hydraulic pump, 
operated by a long lever, is mounted on a_steel wheel- 
barrow for convenience of transportation about the shop, 
and a small copper pipe connects it with the short ram 
shown in the frame of the engine under one of the bolts. 
The rams are made very short, not over four inches in 
the longest instance, and the movement of the plunger is 
two inches or less according to the size of ram. 
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which operates a shaft A extending across the pit and 
having near each end a corrugated roll B to act upon the 
rear side of the tread on the pair of drivers. At the 
front of the pair of driving wheels is another pair of 
smooth rolls carried on studs in suitable bearing blocks. 

Two through bolts C parallel with the track connect 
each of the front blocks and its smooth roll to the main 
block for the corrugated rolls B behind the driver, and 
when the nuts on these bolts or ties are tightened up 
the rolls at opposite sides of the driver rim lift the pair 
of wheels clear of the track and the motor can then be 
started to revolve the corrugated rolls slowly and so ro- 
tate the driving wheels as required. 

Another motor-driven outfit is shown in Fig. 2 for 
operating a portable boring bar for cylinder work. The 
motor and controller are carried on a substantial steel 
truck which enables the rig to be hauled to any part of 
the shop where it may be required. A short horizontal 
shaft at the front of the truck is driven at reduced speed 
by gearing from the motor, and this shaft is connected 
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There are a numbet of these short rams of varioug 
lengths, and they can be used in close quarters; very high 
pressures can be exerted upon obstinate pins and bolts 
where a longer tool could not be inserted. Where not 
long enough to reach across an opening to the work the 
ram is blocked up on any suitable piece of metal. The 
pipe allows the ram to be put into service on the skle of 
the engine opposite the pump, if desired. 

Two views of milling operations carried on in the 
lathe are presented in Figs. 4 and 5. The first of these 
represents a method of milling the forked ends of rods 
with the work secured to the face of a heavy angle plate, 
and the cutter carried on an arbor between the faceplate 
and the tail center. The cutter is 18 in. in diameter and 
has inserted teeth of high-speed steel. The arbor on 
which it is secured has a large flange at one end which is 
turned true and fitted in a shallow recess in the face- 
plate. Several bolts are used to secure the arbor flange 
to the faceplate, and a stiff drive is obtained in this man- 
ner with a minimum of vibration. 
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Fig. 2. Moror Drive ror PorrTaBLe Borina Bar 


The cutter is run into the solid rod end to cut out the 
opening D, Fig. 6, and is then used on the outside of the 
rod at this end to surface the faces 2. The dotted circle 
F indicates a drilled hole put through at the outset to 
form a round surface at the end of the slot and provide 
clearance space before the milling cutter is run into the 
work. 

Formerly these ends were cut out in the slotter from 
the solid and several hours were required in the opera- 
tion. With the present method of mulling the work is ac- 
complished in 50 min. Practically the same method is 
employed for milling out the upper ends of shoes and 
wedges to clear the curved surface on the equalizer. 
This operation is illustrated in Fig. 5. 
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Fig. 3. Outrit ror REMOvING BOLTs AND PINs 


A Cutter Heap ror Rop Work 

Fig. 7 illustrates a tool in the drill press for boring the 
large opening through the head of the rod, two cutters 
being used to cut an annular channel of the right diam- 
eter and thus remove the bulk of the metal in the form 
of a core. A good sized opening is first bored through the 
work to receive the pilot on the tool shown, and this al- 
lows the work to be performed without chatter or de- 
flection of the tool. Its blades are of stiff section and it is 
ground to operate freely, cut a clean chip and guide it- 
self in its channel as it feeds down through the work. 

Fig. 8 illustrates a special attachment for the miller 
for finishing ports in sleeves or bushings for valve cyl- 


inders. The base of the work fixture has a rotary move- 
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ment derived through the medium of the worm and 
wormwheel, operated by a ratchet, which may be oscil- 
lated either by hand or by power by connecting it to an 
eccentric on a shaft located behind the column of the 
machine. 

The cutter spindles are spaced to suit the positions of 
the ports to be milled out, and with the attachment 
placed vertically on the head the correct distance be- 


tween openings is assured. The drive for the spindles 
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is by means of a central gear driven by the miller spindle 
and in turn rotating the cutter spindles through four 
spur gears of equal diameter. 

The work is fed back to the end mills by the cross 
movement of the table and then rotated to mill the ports 
to the necessary length. This movement is then followed 
by withdrawing the work to the front, and indexing it for 
the next row of openings, after which it is fed again to 
the mills. 


CROSSHEAD OPERATIONS 


Fig. 9 shows the reaming of a crosshead pin hole with 
a large taper reamer driven in the spindle of a horizontal 
boring machine, and with the crosshead strapped square 











Fie. 8. MILuine Ports IN VALVE SLEEVES 








Fie. 9. REAMING CROSSHEAD Pin HOLE 
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Fic. 10. PLANING CROSSHEAD 
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on the table. The reamer is made with spiral flutes cut 
left hand to prevent pulling into the work. 

Fig. 10 illustrates the method of planing the cross- 
head babbitted bearing surfaces after pouring, with the 
rod held in V-blocks. The planer tools are so made as 
to cut on each of the three faces of the bearing without 
resetting in the holder. The shape of the tool is shown 
to better advantage in Fig. 11. It will be best under- 
stood, however, from a consideration of Fig. 12 which 
gives sections to show the form of the cutting lips. 

The tool is finished with care to secure square corners 
and is used effectively in planing the crosshead bear- 
ing surfaces smoothly and accurately. It is fed down 
one side of the work then down the other and across. It 
maintains a square corner without requiring rapping first 
to one side then to the other. It is made from stock 
about a half inch thick, and is secured by two screws to a 
seat formed in a holder made from rectangular stock of 
suitable dimensions. 

A radius attachment for handling link work on the 
slotter is illustrated in Fig. 13. The attachment has a 
base consisting of a steel plate which is secured to the 
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side of the machine and is supported on a post under the 
outer end. This plate carries a taper bar from a lathe 
which is adjusted to the necessary angle to suit the work 
in hand. The sliding block on the taper bar is connected 
by a rod to the rotary table of the slotter. When the 
table is fed laterally to pass the work along under the 
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Fig. 12. PLAN AND SEcTION or PLANER Toor 

tool the taper bar produces a rotary movement of the 
table, which in conjunction with the side travel, causes 
the work to swing through an are of the required radius. 


OTHER TOOoLs 


The dies shown in Fig. 14 are used in a shearing press 
which is located at the side of the drop hammers. These 
dies are for shearing, punching and bending a small 
bracket which is used on a track sander. Several brack- 
ets will be noticed at the side of the dies and the arrange- 
ment of the tools will be seen at a glance. 

The stock passes in at the front of the die and the 





Fie. 13. Raprus ATTACHMENT FoR SLOTTER 


Fic. 14. Press Toots ror Various OPERATIONS 
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rectangular shearing punch cuts it to length, while the 
round punch pierces the hole. The severed blank then 
passes over the bending die and the V-punch bends it 
up to a right angle. 

A number of home-made micrometers are shown in 





Fic. 15. Home-MADE MICROMETERS 


Fig. 15. These are made in sizes which range up to 18 
in. The frames are of steel plate about 14 in. thick with 
holes drilled through to lighten them. The anvils are 
adjustable, and end gages are used for setting to different 
inch sizes within the range of the micrometers. 
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Shall the Machine Builder Furnish 
Fixtures? 
By Joun R. GODFREY 


The question of tool and fixture equipments for ma- 
chines is bringing wrinkles to many a manufacturer’s 
manly brow and gray hairs, or no hairs, atop his cranium. 
It doesn’t take a philosopher to see that any machine can do 
better work if it has proper holding fixtures for the work 
to; be done, and correctly designed tools to do the cutting. 
But when it comes to getting people to buy and use them 
—that’s another story, as Ruddy Kipling used to say. 

There are cases where these are as essential to the work 
as the machine itself; where it is impossible to get the 
work out economically without them. And yet they can- 
not be supplied as a part of the machine equipment, as 
they vary with the work to be done and would not be the 
same in any two cases. Then, too, there are cases where 
the user knows what he needs just as well as the builder 
of the machine, and only wants to buy the bare machine. 

There are some machine builders who would rather not 
sell a machine at all than have it go into a shop where 
it will not turn out nearly as much work as it should. 
The builder knows that it is a poor advertisement for the 
machine, and yet he can hardly refuse to sell it without 
the equipment which makes large production possible. 

The making of fixtures and tools is a separate kind of 
work from the machine itself, and usually requires a spe- 
cial department to handle it. The designing often costs 
more than the making, yet the consumer can only see the 
finished fixture or tool, and usually considers the price 
asked as exorbitant. 

The machine buildér usually dislikes to build.tools and 
fixtures for this reason, and yet he realizes fhat they may 
mean success or failure for the machine. The customer 
thinks he knows about what a fixture would cost in his 
own shop (though the chances are he does not), and he 
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quite forgets the designing time and the profit that must 
be added to the cost to make stockholders happy at the 
end of the year. 

If the builder attempts to insist on equipment, it looks 
like an implied lack of ability on the part of the user, 
and something in the nature of a hold-up. If he only 
recommends, or even urges, that tools and fixtures 
be made and used, even supplying the designs free of cost, 
the chances are that they will never be made. And, even 
though we may say that “the customer pays the freight” 
by not securing the results he should, the maker of the 
machine is also the loser in his machine’s reputation and 
in advertising, which should and does come from a thor- 
oughly satisfied user. 

Some of my machine-building friends tell very inter- 
esting stories about this phase of their work; stories that 
are almost unbelievable; perhaps that is what makes them 
so interesting. In one instance, a machine costing about 
$1700 was sent to a large concern to handle its regular 
work. But as some tools are better than others, a good 
set of tools, which would stand up under heavy work, 
was sent with the machine to try and help it make a good 
showing, the tools being billed as an extra. 

The work went along finely, and the manager was 
pleased with the production, but he balked at the cost of 
the tools. And that machine today is turning out con- 
siderably less work than it should, because the manager 
refused to pay $50 for tools in order to help his $1700 
machine turn out considerably more work than it has ever 
done since. 

Many of us are just beginning to realize the value of 
fixtures which will allow the work to be handled quickly. 
This reduces the idle time of the machine, and is often 
far more important than high cutting speed. This makes 
the question of special tools and fixtures more insistent 
than ever before. 

It may, perhaps, be claimed that the purchaser of the 
machine should know how to operate it, and it would be 
very much easier for the manufacturers if this were the 
case. The fact remains that the prospective purchaser 
depends on the manufacturer for advice, which is prop- 
erly consulting engineering, and should be paid for as 
such. Furthermore, the sale of the machine itself is 
often dependent upon such advice or service. This is 
simply one of the’ ramifications of the “service” idea, 
and it is one which has many strings to it. 

Would it not be much better and fairer if we could 
have a flat price for the machine, and a service department 
for such customers as desire it, charging them as reason- 
able a price as possible for this service? Is it not unfair 
for the man who only needs the bare machine to help pay 
for the service of the engineers or designers kept solely 
to assist the man who does not know what he needs? 
Have we carried the “service” idea so far as to be unfair 
to the average customer ? 

%¢ 

In a paper read before the American Institute of Mtals 
by Jesse L. Jones, dealing with the subject of test bars for 
non-ferrous alloys, the author presents the following con- 
clusions: (1) For acceptance tests of important brass or 
bronze castings, hollow-drilled tests are the most representa- 
tive. They should be % in. in diameter and 4% in. long. 
They should be broken off by the use of a closely fitting iron 
pipe, and without bending the test piece except at the point 
of fracture. (2) Where the nature of the castings will not 


permit hollow-drilled tests, coupons are next to be preferred. 
They should be fed by chills. They should be filleted and 


placed vertically, if possible, so as not to retain the dross, 
oxides, cold metal, etc., that may rise along the sides of the 
mold during the pouring of the castings. 
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A Two Spindle Flange Drilling Machine 


SY NOPSIS—A single-purpose drilling machine for dri!l- 
ing flanges, T’s, L’s and crosses. 
# 

The halftones, Figs. 1 and 2, show a two-spindle drill- 
ing machine built by the Straight Line Engine Co., for 
the Direct Separator Co., for drilling the bolt holes in 
flanges and the flange of pipe fittings. As will be seen, 
there are two heads with driving and feed gear mounted 
on a crossrail, making a very rigid machine. While the 
two spindles can be brought within 7 in. of each other, 
they are driven by gears 10 in. in diameter, one gear be- 
ing spaced its thickness above the other, and the two 
driven by a single gear with.double width of face. 

The spiral teeth not only run quietly, but the angle is 
in such a direction as to force the two gears down. The 
two heads are moved by a right- and left-hand screw that 
changes the spindle centers to meet the various diameters 
of the, bolt circles, these being determined by various links 
shown atthe foot of Fig. 1. One is also shown in place 
below the gears linking the two heads together. The 
raised letters on the links show the size and style of 
flange, and the number and size of holes for which each 
is intended. This fixes it so that if the right link is 
given to the boy the machine will be set correctly and 
locked in position. 

The spindles are not only counterbalanced, but drawn 
up by springs of the clock-spring type, inclosed in the 


spring cases A, and connected to the racks by metal straps. 
The connections to the racks are of the simple sort shown 
in Fig. 3. Two slots with a hacksaw and the chipping 
off of the corners is all there is to it. 

The springs are better than counterweights, as springs 
lose their power as the spindles go up, and so eliminate 
banging when they get to the top. They also act as soon 
as released. The splines in the gears that drive the 
spindles are very short; but, to make them secure, they 
are much as shown in Fig. 4. Fig. 12 shows the bear- 
ings of the feed gears on their spindles. 

The sliding spring feathers A snap in the two keyways 
when in the required position, but are compressed by the 
steel rings B when being shifted from one gear to the 
next. The drills used are of the stub shank, thick tang 
type, driven as shown in Fig. 5. The bevels of the screws 
strike the corners of the tangs and cannot unscrew be- 
cause of the bevel. 

To insure the greatest rigidity, the spindles telescope so 
that when new the drills go up some way inside the 
sleeves. The drills are removed by ball rods, as shown in 
Fig. 6. The spring A pertnits the rod to drive out the 
drill, but holds it up so that when another drill is put 
in it does not come in contact with the rod. 

When the two heads are brought together or moved 
apart, the double-faced driving gear has to be moved out 
and in to keep in mesh. This is accomplished by the two 
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links, A and B, Fig. 7%. One swings on a pin in each 
head and the other end of the links is dropped on a pin 
in the slide C. This slide not only carries the double- 
faced gear, but the bevel wheel attached to it, the bevel 
pinion and the shaft which is splined in the sleeve on 
which the upper cone is mounted, as shown in Fig. 2. 
DETAILS OF THE CHUCK 

The chuck or vise that holds the flange or the flange of 
the T or L, as the case may be, for drilling, is shown 
in Figs. land 10. The vise jaws are simply steel-faced V’s 
of such size as to grasp the flange. These are changeable 
so that four sizes with packing pieces to fit them grasp 
all pipe sizes from 4 to 12 in. The vise is mounted on 
a turntable at the base, and is indexed around for 4, 
8, 12 and 16 holes. There are four rows of index holes 
and four index pins, either of which is operated by a sin- 








ee 


__Turn table 










FIG. 8 


gle pedal, the spring on the pedal operating the pin to 
which it is attached, see Fig. 8. 

The vise is opened and closed by cams on the rock shaft 
D at the bottom, and the shaft is operated by a slot in the 
bottom of the lever F at the right of the machine in Fig. 
2. This lever is also shown in Fig. 9. To meet a possible 
condition, there is a spring stop at F’, the object of which 
is to enable the flatted ends of the rock shaft D to enter 
the slot C without trouble. 


OrueR Deraris 

There may be wear or lost motion; therefore, ta insure 
the flatted ends of the rock shaft being turned level, 
the adjustable stop permits the handle to go far enough 
to compensate for this. The spring then turns the lever 
hack so that the slot is also level. By this arrangement 
it becomes necessary to stop the bar )) so that its cen- 
ter will coincide with the axis of the pivot of the lever 
E. This is accomplished by the stop on the left side 
of the machine, shown at VY Y Z, Fig. 11, in the follow- 
ing manner: 

The lever H is held by a slotted hole on the pin / 
and rests on the spring J, so that the normal position is 
such as to stop the rod ). The flatted end of the rock shaft 
D is, in its movement toward the right, arrested by the 
hook W, on the lever H, and prevented from recoil by the 
dog G. When the rock shaft D is turned to release the 
piece to be drilled, it assumes the position Y which un- 
hooks it, and, as it is released, the weighted end of the 
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lever slides it down the slotted hole so that the point of 
the hook catches under the underside of D and allows 
it to go forward to the right. 

The forward movement of the lever E opens the jaws 
about 14 in., and, when the lever is forced back to its 
normal position, the jaws are closed with great force, so 
that the removal of one flange and the grasping of an- 
other are accomplished by the two movements of the lever. 
No jig is necessary, therefore time is saved. As the 
two spindles are brought down by the hands of the opera- 
tor, regardless of the length of the drills, both holes are 
drilled at once. Because of the rigid construction and 
powerful drive, these holes are drilled in the least possi- 
ble time, and the indexing from one pair of holes to 
the next is done in a second or two. 

The lever M, Figs. 1 and 2, is for locating square the 
faces of L’s, T’s and crosses, so as to insure that the bolt 
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holes will split centers. The pulley flanges are all sta- 
tionary. The machine*is especially valuable for the hand- 
ling of small lots of work, as it can be readjusted for 
another size in two minutes. 


3 

The Societe des Agriculteurs de France (French Farmers’ 
Association) has opened a competition for a machine for 
cutting the undergrowth in forests, and it has decided to 
award the winning machine the Grand Prize in its annual 
agricultural competition in 1913 and 1914. It is the belief 
of the society that a practical and not too expensive machine 
of this kind would revolutionize forestry in France and 


would be in demand by every forest owner who wanted to 
make his property profitable. Recently representatives of 
the society visited the United States and were on the look- 


out for, among other things, a machine for cutting down 
trees, but they did not find anything of a satisfactory na- 
ture. Those interested in this competition can secure further 
particulars from Maison Th. Pilter, Societe Anonyme, 24 Rue 


Alibert, Paris, France. 
cad 
oe 
A suggestion was recently made that the Culebra Cut, 


the greatest individual piece of work in digging the Panama 
Canal, be renamed Goethals’ Gateway. This seems appropri- 
ate. It is peculiarly fitting that the name of the man who 
carried out the work should be associated with it rather than 
that of some long gone explorer who merely saw the country, 
or of some politician who only assisted in passing the legis- 
lation that made the work possible. 

Col. Goethals is carrying to a splendid conclusion a 
great engineering achievement. No one will begrudge him 
the honor of associating his name with the great opening 
through the hills at Panama. The very novelty of connecting 
an engineer’s name with some parts of such a great work 
should not be an obstacle to bringing it about. Let us 
hope that the Culebra Cut of the past and present may in 
the future be known as Goethals’ Gateway. 
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Slinging and Making H 


By JouHN 


SYNOPSIS—Accidents under the crane are by no 
means uncommon and are many or few depending upon 
the skill and training of the men on the floor, who make 
the hitches and fix the slings. This article deals with 
the handling of electrical machinery and its instructions 
are intended primarily for the crane follower. 

% 

The handling of heavy machines and parts of ma- 
chines in a large electrical factory is, of course, a matter 
of the greatest importance. The apparatus used includes 
traveling cranes, jib cranes and other machinery; and, 
during the ordinary working day, has to deal with 
weights varying between very wide limits. The different 
cranes m&y vary in capacity from, say, 3 tons to 100 
tons; and the weights of the pieces which have to be 
handled may be anything from 100 lb. to 100 tons. 

As a general rule, no particular trouble need be ex- 
pected in handling the larger weights, since, owing to 
their importance, more care exercised in making 
hitches and other preparations, and usually the foreman, 
or some other leading man, sees that every accident is 
guarded against. It is from pieces of medium weight 
and light weight, of which a great many are handled 
every day, that trouble more often results. The man 
handling so much of this class of work becomes thought- 
less, the slings become chafed and worn, and the chains 
become crystallized by long use. The last is a frequent 
cause of trouble. 

There is a great difference between ropes and slings 
used for hoisting. In ropes the wear can always be seen 
by the strands becoming frayed, loose or cut. A chain, 
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itches under the Crane* 
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outside of a few bruises, will not show any signs of 
weakness; although actually it may be full of small 
cracks which cannot be seen by the naked eye, or it 
may be much crystallized by long use. A chain under 
these conditions is rapidly becoming weaker with each 
lift, until it finally gives way, letting something fall on 
the man who used it, or, as is more frequently the case, 
on some innocent shop mate. 

But whether anyone is. hurt or not there is always a 
loss to the factory. Sometimes it may only be a rough 
casting, but very often it is a piece of finished apparatus 
on which much time and labor have been spent; and 
worst of all there is usually urgent need for the appa- 
ratus at its destination, and disappointment to follow. 
Suitable racks should be provided for hanging chains and 
slings on, and when not in actual use they should be kept 
on these racks. When not following cranes and making 
hitches, the followers should be inspecting these slings to 
detect weaknesses and sorting out the bad ones to have 
them repaired. These racks also afford a ready means 
for the head rigger’s inspection, who is in charge of al! 
such apparatus, and who should always be consulted when 
anything of a doubtful character in relation to hoisting 
comes up. 

There are many varieties of hitches and many kinds 
of knots. Some are useful, others are ornamental; only 
the useful kind will A general descrip- 
tion is given of the standard hooks, eyes, clevices, etc., 
used in general practice. Some knots and hitches are 
shown which are used in special cases, but which are not 
intended for everyday use in machine shops. They are 
useful, however, for millwrights and others 
handling special machinery and materials, and should be 
used only by men competent in such work. 


be considered. 


riggers, 









































Fig. 1. 
. Studding sail hitch, 
in vertical position. 


Clove or double half hitch. 


Fig. 2. Timber hitch. 
useful in “4 


hoisting timber. Fig. 5. 


Fig. 3. Clove or double half hitch adapted for hauling. 


Timber and half hitch, useful in + 


hoisting shafts or timbers 
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Wire CaBLe SLINGS 


Wire cable slings occupy a very important place in 
hoisting, and have been found very satisfactory when 
carefully used. A wire cable sling should never be used 
singly when hooked by a spliced eye. When the weight 
is sufficient the cable is likely to untwist, thus allowing 
the splices to open and slip as shown in Fig. 17. Such 
slings should always be used double, and where sharp 
corners or rough castings exist the cable should be pro- 
tected by pads as shown in Fig. 18. Another method of 
protecting the cable is by two loose metal blocks that 
should be perfectly free to adjust themselves and afford 
ample protection for the slings so used. 

In using slings of any kind, especially rope, care 
should be taken to see that they are properly laid; that 
is to see that one rope does not lie on top of the other, 
as this will prevent proper equalization, putting an un- 
due strain on the outer rope. It very often happens, 
when a rope sling is used double, that the ends of the 
rope are passed through the doubled part, as when placed 
around a casting; and, unless this is done carefully, in- 
stead of having the strength of two parts of a rope, as 
supposed, it can be so slipped around the casting, or 
other piece being lifted, as to actually only have the 
strength of one part. 


SUDDEN STOPPAGE OF LOAD 


Before lifting heavy loads by means of a crane the 
crane brakes should always be tested to see that they are 
in good condition and will hold. Care must be used 
when lowering loads to limit the speed, which should not 
exceed the hoisting speed of the crane for the same load. 
Particular care must be taken to apply the brakes gradu- 
ally when bringing the load to rest. The ordinary hoist- 
ing speed for a 30-ton motor-operated crane is about 18 
ft. per min., and for a 50-ton crane about 12 ft. per min. 
with the rated load. Stopping the load at such speeds 
within a distance of 4g in. may double the stress on the 
slings and crane. This point cannot be emphasized too 
strongly; as, in more than one instance, serious acci- 
dents have resulted from the sudden stopping of cranes 
while the load was being lowered. 

When a weight is lifted by two or more slings con- 
nected to the crane hook and making an angle with 
each other, the increase in the stress of the individual 
slings must be considered. On account of this angle be- 
tween the two sets of slings the stress on each set is 
greater than half the total load, and increases very 
rapidly as the angle between the sling and the work is 
decreased. An angle of 45 deg. between the sling and 
the work makes the stress in each sling three-fourths of 
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Inches Safe 
A B C Load Lb. 

rT 1,100 

i 1/500 

1 1/800 

it 2'300 

Saks Babee. oA | hee 8,000 
i 2% ~=C 8,400 

1 = 4% 12,200 

I 3a i 16,500 

2 _— 21,800 

f H 3 1 10,000 

D.B.G. Iron E.L., 28,000 Ib. per wet i 4 i 11,000 
welded... Sees wae 2 5 1 14,000 

23 6 2 16,000 


TABLE I. SAFE LOADS FOR EYE-BOLTS 
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Fig. 6. Blackwall hitch, especially useful for hauling ma- 
terial on the level. Fig. 7. Square or reef_knot used only for 
joining two ropes together. igs. 8, 9 and 10. Steps in mak- 
ing a bowline knot. Fig. 11. Sheet bend in eye, generally 
used for an adjustable sling. 


the total weight, and the collapsing force between the 
two points of attachment to the work is equal to half the 
weight. This collapsing force acts in a direct line be- 
tween the two points of attachment. If the work is ring- 
shaped, it would tend to deform the ring. 
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Fig: 12. used with two cranes 


Equalizer 
or other flanged pieces. 








of different capacities. 
Fig. 14. Shackle used where a bolt can be passed through the shackle and opening in the 





Fig. 13. Double hook used for lifting flat 
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A spreader of sufficient stiffness should be used be- 
tween these two points to resist this collapsing force. It 
will be seen that eye-bolts are not suitable for attaching 
the slings to the work unless a spreader is used to relieve 
them of this side pull, which would put a heavy bend- 
-ing moment on the shank of the bolt. Reducing the 
angle between the sling and the work to 30 deg. makes 
the stress in each sling equal to the total weight, and 
the collapsing force is also equal to the total weight. 
Such a small angle should never be used if avoidable. 


Sare Loaps For EYE-BOLTs 


When it is necessary to use eye-bolts for lifting loads, 
no greater strain should be allowed than given in Table 














AMERICAN MACHINIST 571 


the reason. They may fit too loosely in the hole, or 
there may be a flaw. 

Where a bolt is to be used for anything like its max- 
imum load it should be screwed in tight with a bar and 
given a gentle tap with a bar or hammer to see if it im- 
parts a solid feeling. If not, it should not be used. 


SaFeE Loap on Ropres anp CHAINS 


Table 2 gives the safe loads which may be put on 
manila rope, wire cables, and chains. The first column 
gives the diameter of the rope or chain, the second col- 
umn gives the safe load which the rope or chain is to 
carry singly. In a sling where the strain is carried by 
two ropes or chains, the loads given in the third column 








Gores 


2 
- 
pie 





Bak > 
ro 





Fig. 15. Proper way to lift and turn revolving field con position). Fig. 16. Proper way 
g. : 


to lift and turn revolving field (second position). 


Single cable sling (dangerous 


practice). Fig. 18. Double cable sling (safer and preferable to Fig. 17). 


1, which gives the safe load in pounds for bolts up to and 
including 2144 in. in diameter. It should be noted that 
the values given are correct only when the pull is in 
the direction of the arrow shown in Fig. 21, and when 
the bolt is in good condition. 

It should be understeod that, to obtain the greatest 
strength from an eye-bolt, it must fit reasonably tight in 


should be used. In a sling where four parts of the 
rope or chain carry the load, the figures in the fourth 
column should be used. Figures are in tons of 2000 
lb. each. The loads for manila rope should be used only 
when the rope is in fairly good condition; when badly 
chafed or worn the load should be reduced. 

As there are a great many different kinds of material 


Manila Rope Wire Cable Chains 
Safe Load in Tons Safe Load in Tons Safe Load in Tons 
Dia, of Single Two Four Dia. of wo Four Dia. of Single Two Four 
Rope in In. Rope Part Part Cable in In. Single Part Part Chain in In Chain Part Part 
; 1 2 3 ’ 4 
1 t 6 1 1 3 
i} 2 4 9 2 3 6 
1 2 3 6 12 3 5 or) 
1 rT 24 1 4 8 16 5 15 
1 1 2 3 1 6 12 24 6 103 18 
1 14 24 4 i 10 19 36 s q 24 
1 2 4 6 1 13 25 48 1} 11 19 33 
2 2 5 ‘ 2 16 32 60 1 t 13 23 39 
5 3 64 11 i 18 32 54 
2 4 sS 13 


TABLE 2. SAFE LOADS ON ROPES AND CHAINS 


the hole into which it is screwed, and the pull applied in 
a line with the axis of the screw. Eyebolts should never 
be used if considered the least faulty. They should 
never be painted when used for miscellaneous lifting, 
as paint is very apt to cover up flaws. They should be 
tested occasionally by tapping gently with a ocmmer, 
but not sufficient to bend or to otherwise injure them. 
If they do not impart a good ring one of two things is 


to handle in the various parts of a factory, and in order 
to familiarize those engaged in the actual handling of 
these materials, a short table of the weights of the va- 
rious materials is given in Table 3. The weights of cast 
iron, steel, copper and lead are given in pounds per cubic 
foot. The weights of wood, concrete, stone, earth, brick, 
mortar and marble are also given in pounds per cubic 
foot. 
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A great deal of shafting is also handled. The weight ample lifting capacity than those about which one is in 
of shafts is given per lineal foot, or so many pounds doubt. 
per each foot in length. All that is necessary to find Other defects besides those in lifting apparatus will oc- 
the weight of any piece of shafting, knowing the weight  casionally be discovered, such as a cracked arm of a fly- 
per foot, is to multiply the weight by the number of wheel, or other similar piece. If this defect is discovered 
feet in length, which will give the net result in pounds’ by the person originally handling the piece, he should 
to be lifted. For instance, a piece of shafting 16 in. in 


Weight per Weight per 
diameter, 1 ft. long, weighs 676 lb. A piece of shafting _ Material Cu.ft.inlb.  Cu.in. im Ib. 
of this same diameter and 16 ft. long would weigh 10,816 apa es: 480 0:38 
lb. Provision in this case should be made for lifting at a a Pa rgd en 4 oa 
least six tons. Wood 

A wood or lag screw, when made in the form of an *----: 4 
eye-bolt, should never be used to hang any hoisting tackle |) te. aes 
on. Wherever possible the safest way to hang such Stone... a 
tackle is by passing the shank of an eye-bolt through the Brick 100 to 150 
floor or beam, properly protecting the wood by a large Marble....... 180 
plate washer and nut. It frequently happens that a Shafts 
chain or rope sling can be used by passing it over a prop- a >) eS ee 
erly secured timber. There are several good ways of do- ¢ 135 
ing things, and many wrong ways. Care should always 10 264 
be used to see that they are done in a good way. is B17 

1 676 


Case after case might be enumerated; but enough has 
been said to enable any person entrusted with this work 
to be able to decide on a proper method, and the proper call his superior’s attention to it immediately upon mak- 
slings or other apparatus to be used. Where he is in’ ing such discovery. Those engaged in this important 
doubt as to the weights to be lifted or methods employed, work should also have some idea of the strength of ma- 
he should seek advice from those qualified to give it. For terials. They should know how the strains will be set 
the guidance of those engaged in handling or lifting up in such materials, and also how to apply slings for 
pieces it is also suggested and urged that all irregularly lifting, as here illustrated. They should know that us- 
shaped castings, and in fact, all castings weighing over a ing too small an angle on the slings, as in the case of a 
ton, should have the gross weight marked in plain fig- field ring, would tend to pull the sides together; and 
ures. It is always safer to overestimate a weight than that, in the case of a revolving field where the sling is 
to underestimate it; and it is always safer to use slings of applied between a pair of arms instead of around ad- 


TABLE 3. WEIGHTS OF VARIOUS MATERIALS 
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Fig. 21. Proportions of eye-bolts (see Table I). 









































Fig. 19. Improper method of making a hitch for turning revolving fields with two slings. Fig. 20. P 
making hitch for turning revolving fields. Figs. 22 and 23. Wrong and right way of — a a hitch. Fics ees o 
Wrong and right use of double hooks. Fig. 26. Three double hooks—preferable where possible. : 
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jacent arms, the tendency would be to break out a por- 
tion of the ring. This is shown in Figs. 30 and 31. 
These things are all matters of judgment, and the im- 
portance of appointing proper persons to take charge of 
this work cannot be urged too strongly. A reduction in 
the number of crane accidents can only be effected by ex- 
treme vigilance. The loss of material in the past has 
been very great. The suffering to humanity caused by 
thoughtlessness has been as great. If proper care is ex- 
ercised such accidents can be almost totally avoided. 


es 
ve 


Perpetual Motion Fallacy 


About every so often, here, there or somewhere, an- 
other springs up who is confident he has discovered the 
secret of perpetual motion. As a matter of fact, there 
is no secret about it; those who have studied science at 
all very soon discover there is no such thing in nature 
as getting “something for nothing.” Energy does not 
spring from nowhere and the law of its conservation has 
not been violated since the world began. Energy can be 
variously transformed and converted, but none will ever 
be found anywhere that was not some time or other put in. 

The effort to discover perpetual motion seems to be 
something that is bound to come into the life of most 
mechanically inclined persons’ sooner or later. It is very 
like the measles, most of us have to have it and it is 
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better if we have it early in life. It takes harder if 
we don’t get it until maturer years and recovery is slower. 
Many youngsters, handy with tools and having a natural 
bent for making things, have, consciously or uncon- 
sciously, worked on this problem of trying to get a ma- 
chine that would give out energy continually once it is 
started, without ever having any more put in. This a 
amusing to them and their elders; does them no harm 
and keeps them out of mischief for a time at least. 

On the contrary, it is one of the most pitiful spectacles 
of life to see a full-grown, able-bodied man obsessed with 
the idea that he has a perpetual-motion scheme that will 
really work. Seldom can those better informed con- 
vince him of the impossibility of the plan. Everyone who 
seeks to discourage him is considered either a jealous 
enemy or a misguided friend. When such a person really 
gets over his mistake, it is an occasion for rejoicing. 
Many wreck their lives or their minds before they get 
through. 

Someone has written a book containing a classification 
and description of all the fundamental perpetual-motio1 
schemes and it is a splended antidote. We commend i 
to all who are laboring under such hallucinations. Most 
of them will find their own pet schemes already cata 
logued in this mechanical rogues’ gallery. This worl 
should be a warning signal on the shoals and keep some 
from embarking on the fruitless search.—Power. 
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Fig. 27. 30-deg. angle sling (wrong way). Fig. 28. 45-deg. angle sling (right way). Fig. 29. Lifting a base with 
standards with provision for lateral strains. Fig. 30. Lifting revolving field (wrong way). Fig. 31. Lifting revolving 
field (right way). Figs. 32 and 33. Wrong and right way of lifting motor-generator sets. 
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Some Shop Geography 
By OBERLIN SMITH* 


In planning the construction or alteration of machine 
shops and their equipment, too little attention is paid 
to the principle of separating into two distinct groups 
the work to be done and the machine tools of proper size 
to perform it. These might be termed, respectively, the 
liftable and hoistable classes of work. 

The first class embraces all pieces of material which, 
either by themselves, or with some attached jig or other 
special tool, will weigh so little as to be easily lifted by 
one man. The limit of maximum weight should be 
somewhere from 80 to 100 lb., perhaps less, if performed 
by boys. We will, however, for convenience, put the limit 
in question at 100 lb. All work, with any attached tools 
that may be used, weighing over 100 lb., should be lifted 
by power cranes unless, it is something of a nature that 
requires the constant attendance of two or more men for 
the machining operations. Usually, however, any piece 
of work can be handled by one man with proper hoisting 
facilities. For brevity, the two classes in question might 
be designated as light and heavy work. 


Types or SHOP CONSTRUCTION 


It is obvious that these two kinds of work require two 
kinds of shop construction. The light work is all lifted 
from the floor, or from trucks, into and out of the ma- 
chine tools that operate upon it. There is, therefore, no 
need for high ceilings, nor for framing heavy enough to 
support cranes. The best kind of a shop for this kind of 
work, .where land is cheap enough, is of saw-tooth con- 
struction, where numerous posts can be used to support 
the roof, thus making a comparatively cheap building, 
even if fireproof, and giving the flood of light which is so 
necessary to the production of good and quick work by 
healthy and happy workmen. Especially may such fram- 
ing be nfade light if the teolgare all driven by individual 
electric motors with he wirffig, coming up,from the floor, 
as agood modern shop should be. 

The erane-equipped shop is obviously much more ex- 
pensive in its framing, to support heavy traveling cranes 
covering in their range j#§ whole floor surface. If the 
work to be handled, throtigh its various operations to its 
final assembling, happens to be very large, then a high 
roof is necessary and a sawtooth construction is not as 
available. We thus have what we may briefly term the 
low shop and the high shop; the latter very much more 
expensive than the former. Recognizing this distinction 
and practicing a judicious location of the machine-too!s, 
the stockrooms and the toolrooms, together with a sys- 
tematic handling of the work, the performer may well 
be considered a successful student of the science of 
shop geography. 

The low shop may not only contain the machine tools, 
benches, etc., adapted to small work but usually the store- 
room and toolroém also. To this there may be certain ex- 
ceptions, where large daetings and forgings are handled 
in the storeroom*and where the tools to be made and re- 
paired comprise some extra large jigs, etc. Usually, how- 
ever, the storage .of large pieces pf material and gris’ 
special tools can be upon an open floor to avoi e 
trouble of removing to and from the stockroom and tool- 





*President, Ferracute Machine Co. 
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room. In such cases they should, of course, be properly 
tagged or otherwise marked to show that they are in the 
temporary custody of the storekeeper or the toolkeeper 
the same as are the small objects kept on and in his own 
hooks, shelves and drawers. 


Hanpiine Heavy CAstiInes 


I have sometimes heard shop talk to the effect that 
heavy castings, too large for the storeroom, should be 
put out of doors, stored in cheap sheds for the purpose, 
in the latter case to stay there until they were cleaned 
and painted and were ready to be brought into the large 
shop for machining. What I particularly wish to im- 
press upon all those who have such ideas is that the stor- 
ing, cleaning and painting are just as much operations 
upon the pieces of material in question as are the sub- 
sequent operations of planing, turning, drilling, fitting 
and assembling. They, therefore, require exactly the 
same kind of handling in these three earlier operations 
as they do afterward, and it is just as necessary that such 
pieces, if of the heavy class, should be under the cranes 
which manipulate them. 

Therefore, it is false idea to try to store them im a 
cheap placc, either out of doors or in, unless that place 
can be economically covered by power traveling eranes. 
There are, of course, places where this can be done out 
of doors but there is not much economy in attempting to 
build cheap sheds when it is considered that the frame- 
work of such sheds must be of the missive character 
necessary for supporting the cranes. 

It is, therefore, better to make the main shop, with its 
permancat framing, floor, walls and roof, large enough 
to take care of the storage and other preliminary opera- 
tions mentioned, even if the first cost is somewhat 
greater. In these days of scientific management a build- 
ing of this kind should be fireproof as well as strong, 
light and warm. In such case, the cheap shed, even if 
supplied with expensive framing and traveling cranes, is 
not a desirable arrangement. , 

In our works it so happens that the machine shop is a 
building equipped with cranes over the whole floor, even 


covering the storeroatiegn toolroom. This was possible 
on account of havihg nho’shafting or countershafts, every- 


thing being motor win pyran This was so ar- 
ranged that the shop might, in the near future, be used 
entirely for large work. Now that the time approaches 
for an extension, to get more floor room, a low saw- 
tooth building, exactly adapted for small work, can be 
added at the side of the high building in question at a 
very much less cost than the high building could be ex- 
tended lengthwise. This latter, however, can be done in 
the future, as more room is needed for large work; and 
after that the low saw-tooth shop can also be extended at 
the side of the new high part. This arrangement all 
seems, so far, very satisfactory, and certainly embodies 
the theories above promulgated. 
is 

Translations of technical terms are sometimes fearfully 
and wonderfully made. A correspondent in Germany sends 
the following examples of American manufacture and labels 
them “Not made in Germany.” 

An American manufacturer of lathe dogs advertises them 
in German circulars as knaggen, which are hops, instead of 
as mitnehmer. An emery wheel for family and farm use is 
advertised as being fitted with a nast, which, under normal 
conditions belongs on a blast furnace. A belt conveyor for 
cement, etc. was announced as a giirtel—ladies’ belt, or 
girdle. 
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LETTERS FROM PRACTICAL MEN 





Two Gaging Fixtures 


The following is a description of two gaging fixtures 
which came under my notice recently. They were made 
to gage a part used in a hydraulic control valve, shown in 
Fig. 1, on which it was desired to test the relation of the 
two faces A and F, together with the highest points 
on the convex surfaces B, C, D and £. 

The fixture for this purpose is shown in Fig. 2, and 
is simple and thoroughly reliable. The piece is set in, 


as shown, on two studs, A being fixed, though it can be 
adjusted by means of the setscrew B and the clamp 
is movable and is 


bushing C; while the other stud D, 
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FIXTURE FOR GAGING CONTROL-VALVE 


FIG. 2 


PART 


controlled by the screw F and the starwheel F. This stud 
is also fitted with the clamp bushing @ and the tightened 
screw H, The testing hands or indicators K, are fastened 
to a sliding piece L, which moves in a groove in the body 
of the fixture, under the two retaining strips M. 

The slide is shown in the forward position, but in 
placing fresh pieces on the studs the slide must be moved 
back so that the testing points are away from the pieces, 
bringing the stud NV against the back end of the slot, in 
which it moves. An adjustable screw S is provided and 
acts as a stop when bringing the slide into the forward 
position. 

As will be seen, when the slide is brought into the for- 
ward position as shown, the indicators will each show 
whether the points and surfaces in question have the cor- 
rect relation to each other, and if not, they will show 
which is out, and how much. The measurements are mul- 
tiplied about 10 times, so that the */,, graduations, each, 
represent 0.0015 inch. If each indicator shows the meas- 










urements to be inside the limits allowed, the piece is 
turned end for end and again tested. 

The body of the fixture is of cast iron and the stud 
holders P and the slide LZ are of machine steel. The 
studs A and )) are made from 0.95 per cent. carbon steel, 
hardened and tempered to a straw color. The testing 
arms or indicators K are of sheet steel, hardened and tem- 
pered. Beside each indicator are two pins # to prevent 
them crossing one another, and each indicator is fitted 
with a spring T to keep the testing point against the 
work. 

The fixture in Fig. 3 is for testing the accuracy of the 
cam surface-of the accelerator control arm AR, shown in 


[—— rd 




























i & G \ \ 
ERSTE "hp 
x af E 








Am MaCHiniST 


FIG. 3 


Fixture For Trestinac CAM SURFACES 


position in the fixture. The testing arm A is on a slide 
B, which runs between two strips C, let into the body 
D, The testing indicator is fitted with the stop pin F 
and the spring F. The piece to be tested is placed 
on the stud G, with the arm of the piece up against the 
stud H, and the reading on the scale should show between 
the graduations K. The piece R is then swung round 
against the stud L, as shown dotted, and the scale should 
show a reading between the graduations M. 

The materials in this fixture are substantially the same 
as used in the previous case. In many cases, it would 
be well to provide such fixtures as these, with eyes or 
clamping surfaces, to enable the fixture to be fastened to 
the bench or table, as two hands are generally required 
in the manipulation of such fixtures. 

Franz SCHMIDT. 

Providence, R. I. 
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Paying for Spoiled Work 


The origin of the scheme to make workmen pay for 
spoiled work, no doubt, was to make them more care- 
ful. This, I presume is all right, but it strikes me that 
the rule should have considerable elasticity. It seems un- 
fair to the workman to have money unredressably sub- 
tracted from his pay on the routine report of an alien in- 
spector. I have always believed that between the pay- 
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master and the workman there should be a medium, ap- 
proachable by the workman and aware of his working 
conditions. If such a person were the foreman in charge, 
then no pay for spoiled work would be taken from the 
operator without obtaining the written approval of the 
foreman. The foreman, knowing the operator to be 
aware of such power on his part, would be careful to rec- 
ommend a deduction only from the deserving. 

The occasional error of a conscientious workman should 
be overlooked. The loss suffered by the firm in overlook- 
ing it is more than offset by his appreciation of this in- 
dulgence. There is only a slight step from discontent to 
bitterness, and how very hard it is to regain lost ground 
when once a man’s resentment is incurred. Shop spirit 
and shop success depend one on the other. 

The rush of the times demands a large production from 
each workman. No human being can always and con- 
tinually register 190 per cent. efficiency. It is not to be 
expected of him. Therefore, it should be an accepted 
shop axiom that any given individual will spoil work, 
even with the best of machines. Such being the case, 
a reasonable allowance for spoiled work should be made, 
and an operator working within this limit should not 
have his pay envelope altered. 

When a man has to pay for spoiled work, it should be 
agreed with him that he has the option of taking the 
piece home, or leaving it to be sold for him as scrap. 
Many firms make workmen pay for spoiled pieces on a 
first inspection, but make use of them later without giv- 
ing the workman the benefit. Knowledge of such things 
always gets to the men indirectly—the worst way—and 
breeds a feeling of animosity toward those in charge. 

One of the four leading automobile firms in this coun- 
try has posted in its factory notices stating that all 
spoiled work must be paid for, even though it be in a us- 
able condition. But, the piecework prices in this fac- 
tory are such that the workman can afford to lose money 
for an occasional piece that does not conform to specifi- 
cations. It is my belief that this policy of making work- 
men pay for spoiled pieces is driving good men to other 
lines of work and causing the shortage of first-class me- 
chanics that is being so much deplored. 

Rosert J. SPENCE. 

Worcester, Mass. 
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Makeshift Taper Attachment 


Having a lot of iron pipe 10 in. in diameter and 10 ft. 
long to thread, the device shown in Fig. 1 was used to 
good advantage. The pipe was chucked on the inside, 
the steadyrest placed at the extreme end of the 10-ft. 
length, and the thread cut on the chucked end. This 
method makes the turning spot on the pipe for the 
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steadyrest unnecessary. The lathe used in this instance 
not being equipped with taper attachment, necessitated 
hand feed to produce the required taper for the pipe 
thread. 

The clamp A ‘s made of cast iron, fitted and fast- 
ened to the inside V of the lathe bed by means of the 
strap B. The clamp A is fitted with a roller C; the 
angle D is made of soft steel and bolted to the cross-slide 
E ; the outside face of the angle is tapered 34 in. per ft., 
and is about 4 in. long, the crossfeed screw F is disen- 
gaged, the spring @ fastened to the angle D, and the 
clamp H bolted to the slot in the carriage J. 

The forward motion of the carriage caused the tool 
to move into work at the required taper, the feed of the 
cut was regulated with the compound rest J. This sim- 
ple device proved a time saver, and made possible a more 
perfect fitting thread than could be produced with hand 
feed. 

E. A. Beste. 

Sheboygan, Wis. 
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A Blueprint Paper Cabinet 


The blueprint cabinet shown in the engraving is a 
valuable accessory to the blueprinting room. The paper 
is properly protected from the light and air and can be 
easily and economically handled. 

The cabinet A is made of wood about 34 in. thick, with 
a hinged lid B locked by two catches. Underneath the 
lid is a felt packing C, upon which the lid rests, thereby 
insuring perfect contact with the cabinet.- The cabinet 
has been built for two weights of paper, but by building 
higher, three or more qualities can be accommodated. 
The rolls D are held on the rods £, which have bearings 
in the steel bushings F driven in the cabinet. 

The paper is drawn through the slots G. The blade 
H, with the knife edge, covers the slots and clinches the 
paper. A spring pressure against the blade is provided 
by the springs J, and an adjusting screw J regulates the 
tension. The blades swing on the pivots K, which are 
7s-in. machine screws, pointed and screwed in the bear- 
ings L. 

The pivot points project into the steel pieces M, riveted 
to the blades. When paper is required, the knob N is 













































































A BLUEPRINT Paper CABINET 


grasped and the blades are lifted, allowing the paper tu 
be drawn through the slot. When enough has been taken, 
the paper is drawn against the edge of the blade and cut 
off. A steel tape O is provided on one side of the cabinet 
and inclosed in a tin case P, the top of which is perforated 
with a 1-in. hole. The tit Q should be placed against the 
cabinet, so that when the opposite side of the tape case is 
pressed against, the tape will rewind. 
V. J. Hater. 
Albany, N. Y. 





April 3, 1913 AMERICAN 


MACHINIST 577 


DISCUSSION OF PREVIOUS QUESTION 





Clamp Bushings 


In connection with Franz Schmidt's article on “Clamp 
Bushings,” page 201, I would like to suggest that it is fre- 
quently necessary to put a small pin in the side of the bush- 
ing, running in a slot in the casting, to prevent the bushing 
from acidentally turning when the shank (or piece to be 
clamped) is removed from the hole. If the bushing turns 
slightly it is difficult to replace the shank in the hole, since 
it would strike against the edge of the bushing’s binding 
surface. 

Is it not practical to drill the binder-screw hole eccentric 


~ s\ ~ 
MOOTr 


SS 


\ 
NN 





SY 

\ 

SY 
WS 


AA MACH 8T 


CLAMP BUSHINGS 


with the bushing, as shown in the engraving, thus pre- 
venting any turning, and in addition allowing ‘the binder to 
be moved closer to the center of the shank hole, thus giving 
more binding surface? 

An eccentric collet might be used for production on the 
screw machine, or perhaps an eccentric drilling attachment 
and an ordinary collet. 

R. W. ULLMANN. 
Oak Park, Ill. 
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Output of the British Workman 


Your editorial on page 371 on “Output of the British 
Workman” is very interesting and presents figures which 
are well worth considering. However,, I do not altogether 
agree with your conclusion, which is summed up as follows: 
“Thus the general conclusion seems justified that American 
machinery builders use more machines and tools in produc- 
tion, and have a much greater capital investment per em- 
ployee than employers in similar lines in Great Britain.” 

This conclusion is quite logical, but seems to have been 
drawn without considering one factor, namely, the personal 
attitude of the British workman and his unwillingness to 
produce the maximum output. I returned only a few weeks 
ago from a two months’ trip to England, which was spent in 
studying English manufacturing conditions, and feel that I! 
am, therefore, in a position to speak with authority on this 
subject. The ratio of capital invested in machinery to the 
value of output is far higher in many English manufactur- 
ing plants than in similar plants in America. In fact, 
many of these plants have a large proportion of their equip- 
ment of the most uptodate American machinery. The factor 
which holds down the output is the attitude of the workmen. 
The British workmen in general, are thoroughly convinced 
that there is a fixed amount of work in the world and that 
in order to give employment to the greatest number of per- 
sons, the output per person must be made as low as possible, 
and all of their work is based on this theory. They have 
completely lost sight of the fact that the returns to the 
workmen must bear a definite ratio to the production, and if 
they continue producing at a lower ratio than competitors 
they must eventually come to ruin. 

There are many factories in England where the machines 
are operating at far below their normal capacity and where 
the management is fully aware of the situation but is unable 
to make any improvement. The reports of the manufacturers 


that 


who have been studying the situation, 
chines are operating at a quarter to a third of their possible 
capacity when compared with the same machines in America. 
In fact, some recently installed automatic machines are only 


say many ma- 


producing practically the same per day as the old hand- 
operated machines which they replaced, while in America the 
same machines produce eight to ten times the output of the 
old machines. 

This, of course, is a special case and is not the average, 
but the average is close to the figures given above, and I feel 
that consideration should be given to these factors in draw- 
ing any conclusion as to the machine investment and output 
in England. 

Cc. J. MORRISON. 
Chief engineer, Froggart, Morrison & Co. 
New York, N. Y. 
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Speeding Up a Small Shop 


Your correspondent A. Clarke, of Bristol, wishes to know 
how to speed up a small shop, and perhaps the experience of 
a much smaller firm than his own may be of interest. We 
started business some 16 months ago as a limited company, 
the business already being established by one of the partners. 
Our capital is not large and is divided into common and pre- 
ferred shares, the latter being preferential as to 7 per cent. 
The common shares are all held by the partners. 

At present our employees number 18, made up as follows: 
1 foreman, 6 machinists and fitters, 1 stockkeeper, 1 clerk, 
1 outdoor representative and 8 apprentices, none of the latter 
having been with us much over 12 months. 

Our work consists mainly of machining parts for the auto- 
mobile trade, at competitive prices, one or two specialties 
of our own, a small amount of automobile repairs, and during 
the fishing season marine oil engine work, such as installa- 
tions and repairs. The system we have used from the be- 
ginning is that of ordinary day rates plus the premium 
bonus system, and in addition we added, some seven months 
ago, a copartnership scheme. 

Our balance sheet for the first 12 months shows that we 
have paid 7 per cent. on both the preferred and common 
shares, have allowed generously for depreciation, and in addi- 


tion divided among our employees an amount equal to 5 
per cent. of the wages and bonuses earned by them during 
the period. 


These facts are 
work on is sound. 
we do not follow his argument when 
big enough to face the complication and mass of clerical 
work entailed in establishing a bonus system. We think 
he cannot have had good advisers inasmuch as he says he 
has had to reject all the systems put before him. 


mentioned to prove that the system we 
While not wishing to criticize Mr. Clarke, 
he says that he is not 


The System 


Our system briefly is as follows: The number of pieces 
we handle of a kind may vary 6 to 500, but no matter how 
large or small the order, it goes through the shop on the 
bonus system. For example: A customer sends in an inquiry 


and blueprint for quotation. The point is carefully studied 
and each operation laid out in a loose-leaf binder, together 
with the necessary time, cost of material, etce., and indexed 


under the customer’s name. This binder is called the est- 
mated cost book. Should the order be-secured, a production 
order is made out by the clerk and the operations and times 
copied from the estimated cost book into a similar one known 
as premium bonus times, from which it is copied again on 
premium bonus tickets. 

The production order, the necessary blueprints and the 
bonus tickets are then handed to the foreman who files them 
in a rack until he is ready to begin the job. Now comes the 
most important point of the system, that of seeing that the 
work is done in the time specified on the bonus ticket. It is 
the foreman’s duty to see that each operation is per- 
formed expeditiously with minimum tool charges, and to en- 
courage the operator to use his brains more and his hands 
less. 


Naturally the first time a new piece of work passes 
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through the shop there is bound to be a kick or two against 
the time allowed for the various operations; it is then the 
foreman’s duty to demonstrate tn the employee, that not only 
can the operation be done in the time specified, but in less, 
thus insuring a bonus to the worker. 

Occasionally the job cannot be done in the time specified, 
in which case either the time can be increased or, since the 
maximum speed at which the casting can be machined is 
the same no matter who does the job, it can be given to an 
operator whose lesser rate balances the increased time al- 
lowed, or in other words brings the labor cost to the same 
figure as originally fixed. Increasing the time, however, is 
discouraged, as difficulties can always be overcome and the 
job turned out at a profit by improving the methods of 
going about it. 

The job being finished, it is sent to the inspection room 
together with the production order, on which the foreman has 
entered the necessary notes as to the number of pieces, the 
operations, and the operation number. The drawing or blue- 
print and the bonus ticket are also sent in with the work. 
The inspector having examined and passed the job, the bonus 
ticket is initialed and sent to the pay office. 

If an operator does not make a bonus, the foreman has to 
explain why, and if the fault does not lie with the work- 
man, the ticket is passed but the difficulty is noted for cor- 


rection the next time round. The losses are deducted from 
the gains and the balance paid over to the employee at 
pay time. We treat each week on its own merits and do 
not carry the losses of one week into the next. 
Base Times Are Never Cut 
Another important point is that we never cut a time once 
fixed, unless new appliances or machines are introduced, or 


a set of operations previously done by one man are divided 
among several. We do a fair amount of work where the 
number of pieces to be machined are few, and in some cases 
single pieces. In such cases the job is still put on bonus, 
but naturally, the time allowed is greater, and the price to 
the customer is more. 

It might be thought that it would not pay to issue bonus 
tickets for one piece, but the great advantage is that it keeps 
up the interest of the worker in his job and enables him to 
make bonus on one piece just as well as on a number. Then 
too, the work is generally such that it involves, say, turning, 
marking out, drilling and tapping. One ticket will then do, 
each operator booking his time on it and one man being paid 
the bonus, who in turn shares it with the other men whose 
efforts have contributed to its success. 

Almost without exception, we give a price beforehand for 
every job, whether for machining a number of pieces or re- 
pairing an engine in a boat, and in the latter case it pays to 
use the bonus system. All the machining jobs can be given 
to one man and the fitting, erecting and testing to one or 
two more. Thus an inducement is given to treat the job as 
important and not as a “hospital” job. 

We quite agree with Mr. Clarke that fitting work is much 
more difficult to keep up to a standard of production than 
machining, and it is this fact alone that is such a strong 
argument in favor of the bonus system. 

The foregoing may seem complicated, but when we men- 
tion that all our machining is done to Newalls limits and 
that one man does practically all the estimating, makes all 
the drawings of jigs and tools for customers’ orders, writes 
out all the bonus tickets, performs the duty of shop su- 
perintendent, and in addition handles half the correspond- 
ence, besides superintending outdoor jobs, it will be seen that 
there is not that mass of clerical work which Mr. Clarke 
fears. It should be mentioned that our clerk has nothing to 
do with the bonus system, beyond making out the production 
orders. 

ERNEST TALBOT. 

Lowestoft, Eng. 
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Abuse of the Round Corner 


The subject of the round corner in machine and tool de- 
sign has recently received considerable comment which I 
have noted with a great deal of interest. It has, however, 
brought to my mind cases of its abuse in certain instances 
foreign to those commented upon, and which I think are 
worthy of mention. 

Take a bushing,¢for example, like that shown in Fig. 1, 
which guides a piloted bar in some turret-lathe equipment. 
Did you ever stop to analyze what happens to the bar or 
bushing (perhaps both) when cast-iron dust, fine chips or 
other foreign substances cling to them while in use? 

Let us suppose that there are some particles of parting 
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sand at A, resting lightly on the bar as it enters the hole and 
finally reaching the point of tangency between the two sur- 
faces. They are either brushed off or dragged into the bush- 
ing, wedging and finally becoming embedded in one or the 
other, depending upon which one is the harder. This circum- 
stance repeating itself a number of times eventually re- 
sults in disaster to both bar and bushing. The trouble could 
be avoided if the bushing were made as shown in Fig. 2, in 
which the corner B is left sharp, so that any chips or dirt 
if, 
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FIG.3 
ABUSE OF THE RouND CORNER 
adhering to the bar are immediately pushed back without 
having an opportunity to enter. 

Another case of a similar nature is a bar having spiral 
oil grooves and also guided by a bushing, with the edges left 
sharp as suggested. There still may be the same result as I 
have just mentioned, but from another cause. After the bar 
has been ground, the sharp edges of the oil grooves are 
stoned to remove the burr left by the grinding, with the re- 
sult shown exaggerated in Fig. 3, thus allowing chips to 
wedge as in the previous case. The remedy is obvious. 

A more serious condition is represented in Fig. 4, which 
shows the end of a lathe spindle as commonly made, with a 
decided round at A, and while this is done to assist in put- 
ting on chucks and faceplates, it sometimes causes trouble. I 
have seen a chip picked up as the faceplate was being put 
on, and carried along as far as B. Undoubtedly this was due 
to carelessness, but the chip was ably assisted in its work of 
destruction by the round A on the spindle end. This par- 
ticular case required the removal of a heavy turret-lathe 
spindle, and the combined work of two men, to get the 
faceplate off. 

ALBERT A. DOWD. 

Chief of Eng. and Est. Dept., Bullard Machine Tool Co., 
Bridgeport, Conn. 
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Why Good Mechanics Are Not 
Plentiful 


I read with interest an editorial in Vol. 87, page 788, and 
also an article by C. A. Rodgers, page 991, on this subject. 

Who is capable of judging a good mechanic and by what 
standards should he be judged? The foreman’s word is usu- 
ally the source of information, and good mechanical ability is 
as various as the ability of those who judge it. A man may 
work for one concern and be termed an Al mechanic; and yet 
be fired for inefficiency by your neighbor. 

The seeming hustler sweats and hurries, grinds his tool 10 
times to the other fellow’s twice, shifts his belt from cone 
to cone, usually ending in a fairly normal speed and does 
much cursing and tobacco chewing. The real hustler never 
hustles or gets excited, but every movement is effective. His 
speeds are set before he starts cutting and require no chang- 
ing, his tools are ground correctly from practice and with- 
out the aid of protractors. 

One man is particular about what kind of work he likes 
and if a job does not please him, he works indifferently, often 
carelessly. He is easily competent to do the job in its best 
time, but is he a good mechanic? Another man will take on 
any kind of job in the spirit that “it has to be done, why not 
by me?” He may not be as mechanically capable as his 
neighbor, but he is willing and does the work. Is he not a 
g00d mechanic? 
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I saw a repair-shop machinist sent to completely over- 
haul and set the valve gear on a small, vertical, cross- 
compound marine engine. He had some experience on en- 
gines, but, this one wes new and the link motion was un- 
known to him. However, after much earnest thought and 
concentration, he completed the job satisfactorily. An old 
marine engineer, who had occasion t0 come to the shop at 
times, noticed himi and his troubles in setting the valves. 
The engineer’s opinion of that particular man’s ability was 
not very high. Yet I believe him to be the better man of 
the two. One who had the knowledge drilled into him; the 
other's mechanical ability. solved the problem for him. 

I personally know a man who never saw a punch press in 
his 10 years’ experience as general machinist until ne dropped 
into a tool-making job in a large concern. Seeing that the 
class of work was entirely new to him, he bought and read 
several books on tool and die making, using them to help 
him and his work. In less than a year, he had charge of that 
department. Was he a good mechanic? There are places 
where he would have been discharged the first week as 
being too slow and not a good mechanic. In my estima- 
tion it follows that a good mechanic should be a thorough 
machine hand, and a capable bench man with a proper re- 
gard for mechanical books. There is now no definite stand- 
ard by which we may judge a good mechanic. Let some- 


one suggest one. 


H. W. LANE. 


Grand Falls, Newfoundland. 


This title is rather vague, but if I understand the meaning 
of the word mechanic as used by Mr. Jacobs, in Vol. 37 
page 909, and Mr. Ryan, Vol. 38, page 327, it refers to men 
employed in the toolrooms of machine shops and not to 
those in the actual production of the salable articles. Such 
being the case, I believe that the country is full of good me- 
chanics. Let the prosperous times that we are now en- 
joying in this country change to inactivity, let manufacturing 
stop and see how easily you can pick up good mechanics by 
the thousand. 

The only reason there is a scarcity of Al men traveling 
about the country is the enormous demand for them. Today 
the supply falls far short of the demand, thereby making it 
necessary for a foreman to employ men of known inferiority 
to get his work out on time. 

I believe it is necessary for every young man who expects 
to become an expert mechanic, to spend a few years in study- 
ing various conditions and systems as they exist in the differ- 
ent shops of the country. Every manufacturing plant pre- 
sents a different phase in the mechanical line. It is only by 
actual experience that a man can become efficient in his 
chosen line of work. 

Mechanics are not born, but made, and made by hard 
practical experience in open competition with other men of 
equal ability. Any man with a little knowledge can do a 
good job in a modern shop, with modern equipment, but, it 
takes a good man to work without such an equipment. 

On the day I became a tool maker, a man, 76 years old, 
said: “Boy, you think you know it all now, but when you 
have traveled and have worked in as many different shops 
as I have, you will see just how little you do know. To be- 
come an expert workman, you must travel and change your 
place of work. For several years to come, you must meet 
other men and see.other methods and then you will be able 
to judge for yourself.” Even now, with my 60 years of ex- 
perience, I am learning all the time by coming in contact 
with good mechanics from other shops. 

R. A. DOWLING. 
Westfield, Mass. 
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Mathematical Tables in Handbooks 


The editorial on page 206 reminded me of the method used 
by a friend to secure a good all around handbook and not 
have an excess or duplication of printed matter for which 
he had no use. After purchasing unbound copies of the 
standard mechanical handbooks (which are nearly of a size) 
the duplicate tables were weeded out, all information which 
probably would not be used was laid away, and the remainder 
punched and bound, loose leaf. 

In this way the arrangement of subjects was made to suit 
the owner. The alphabetical index was not used, but in- 
stead, each section was thumb-marked with abbreviations 
as “cut” for cutters, “wt” for weights, “T” for tables, etc. In 
this way the indexing did not interfere with the arrange- 
ment of the subjects as would be the case were an alphabeti- 
cal index used. 

F. L. LANG. 
Waynesboro, Penn. 
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The Slotting of Commutators 


Recently I had considerable trouble with a 30-hp. motor, 
owing to the sparking of commutators, and deciding to profit 
by the suggestion of Alan Bennett in Vol. 37, page 536, I 
made a small tool to cut out the mica, which has proved very 
satisfactory, as the commutator has not sparked since this 
was done. 

I did not use a V-shaped tool as suggested, but a rounded 
type of cutter, my reason being that the bottom of the V- 
groove would be more likely to lend itself to the accumula- 
tion of dirt, or carbon dust. 

The engraving shows the shape of the tool in detail. For 
the plates A I used two strips of thin flexible steel, such 
as is used for small hacksaw blades. These were accurately 
ground, and fixed 0.03937 in. apart. The piece B is a good 
sliding fit and is intended to fit against the end of the com- 
mutator so as to make it easier to hold the tool in position 
on the commutator while cutting out the mica. It will be 
seen that the steel strips effectively prevent too deep a cut. 
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COMMUTATOR-SLOTTING TooL 


The best way to use the tool is to place it on the commu- 
tator to be treated, so that the slot between plates is exactly 
over the center of the mica strip, the bridge piece being close 
to the end of the commutator. ‘ This will prevent side move- 
ment. The tool is then held in place by the thumb and 
finger and drawn from the back to the front of the commu- 
tator. 

HORACE H. PERRING. 


Birmingham, Eng. 
2 


Skew Bevel Gears 


On page 328 F. W. Shaw, of Manchester, Eng., comments 
on this subject and states that skew bevels are used largely 
by textile manufacturers, which is quite true. However, he 
is wrong when he says that up to the present time it has 
been impracticable to cut skew bevels. In the Lowell Ma- 
chine Shop, Lowell, Mass., where I spent my early days at the 
trade, they were cutting skew bevels on a universal gear cut- 
ter in the year 1900, and I don't know how long before that. 

It had a dividing plate 6 ft. in diameter. I never saw a 
gear that could not be cut on it. Two of its regular jobs 
were 5-tooth pinions for a mangle-wheel motion, and 2-in. 
diameter, and 48-in. diameter spur gears, 6-in. face and about 
3-in. circular pitch. It also had an equipment for cutting 
spiral and internal gears and all bevels. The skew bevels, 
while perhaps not theoretically correct, ran freely and with- 
out noise while in use. 

P. W. ABBOTT. 


Detroit, Mich. 


bod 
Stripping Insulated Wire 
On page 407 H. K. Scholefeld, discussing the stripping of 
wire insulation, asks why pocket Knives are always used, 
and also mentions the damage to knife and wire. If I were 
having any wiring done, subject to inspection, I should pre- 
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fer a pocket-knife job like that shown in Fig. 1 to the re- 
sults of pounding with a hammer as shown in Fig. 2. More- 
over, a man on a stepladder is not likely to have a piece of 
metal suitable for the hammering to be done on, whereas a 
pocket knife is always available. There is a further con- 
sideration in the multiplicity of motions required for the 
hammering operation, all of which are eliminated when the 
knife is used. Aside from the expedience with which the 
work may be done with a knife, the time saved easily recom- 
mends this method. 
THEO. 8. TERWILLGER. 


Niagara Falls, N. Y. 
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Increasing Capacity of Center Head 
of Combination Square 


I noticed, in Vol. 37, page 988, an article on this subject by 
W. Cook, and desire to point out a few weak points. The 
article in question states in effect that center heads as put 
on the market by manufacturers, are not finished properly at 
the points, thus restricting their uses. It furthermore en- 
deavors to explain a method whereby this tool can be used 
to a greater extent. 

If we place a scale against the points of the center head 
and a square against the opposite edge of the scale as shown 
in Fig. 1, we will find that the manufacturer has not over- 
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THE STANDARD METHOD 


INCREASING CAPACITY OF CENTER HEAD OF COMBINATION 
SQUARE 


looked this part of the tool, as it is essential that these be 
true, although they are rounded off. 

This is further explained in Fig. 2. Since the highest 
point of the rounded end at A takes the bearing when used 
to find the center of a very large circle, it will be noticed 
that from this point to the outside, as at B, a clearance is 
allowed. 

In Fig. 3 is shown Mr. Cook's center head with points 
squared off to 90 deg. and the greatest circle A which can 
be centered with this tool, because beyond this point the 
bearing is taken on the inside corner B, while with the 
rounded points as shown by the dotted lines a greater cir- 
cle C can be handled. Therefore, the portion D, cut away by 
Mr. Cook, would serve to decrease the capacity of this tool 
rather than to increase it. 

J. HARMON. 

Harrisburg, Penn. 
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Fixture for Measuring Tapers 


While reading Franz Schmidt's article in Vol. 37, page 
947, under the above heading, it occurred to me that there 
would be some difficulty in using the steel balls for meas- 
uring. In using the steel balls, great care would be neces- 
sary to get equal pressure on both (which is necessary to 
get accurate results with this fixture) as the operation of 
screwing up the micrometer spindle tends to push one ball 
in and the other out of the taper. 

I would suggest that Mr. Schmidt use the sine bar prin- 
ciple in connection with his fixture. This principle is recog- 
nized as one of the most accurate methods of measuring 
angles. The only change necessary to adopt this principle 
on his fixture is to construct the straight-edge with two 
plugs of the same diameter fitted in it at a convenient inch 
distance apart. The contact edge of the straight-edge can 
be hardened previous to boring the holes, and ground paral- 
lel with the plugs after they are in place. 

In using this tool it is only necessary to adjust it to the 
piece to be measured and then with a height gage measure 
the difference in height of the plugs. The taper per foot is 
then easily ascertained by multiplying this difference by the 
quotient obtained by dividing the center distance of the plugs 
into 12 in. (or one foot). If it is desirable to find the angle 
of the taper, the djfference in height of the plugs should te 
divided by the center distance. This will give the sine of the 
angle. By referring to a table of natural sines the angle 
corresponding to this sine is found. This angle is the in- 
cluded angle of the taper. 

G. W. ALLEN. 

Brooklyn, N. Y. 
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Machining a Crankshaft 


On page 202, R. R. Keith asks for information regarding 
the machining of a crankshaft of which an illustration is 
shown. Although the number required (40,000) is large, I 
think the method here described will enable him to meet the 
increasing demands. The fixtures necessary are cheap, but 
produce accurate results. The engraving shows a front ele- 
vation and the method of using the fixtures. 

A machine-steel plate A is fitted with a hardened steel cen- 
ter B, which is forced into the plate. The outside end of this 
center is countersunk, thus providing a center for the lathe 
center C. The countersink D is used when turning the throw 
bearing. The distance between centers must be the same as 
the throw of the crank. The fixture E is a plate made to 
bolt to the faceplate F and may be made of cast iron with 
tapped hole to suit the bushing G, which is made with a 
slight taper on the outer diameter, and split with three slots 
as shown in the detail. 

A locating pin H fits through a bushing in the fixture B 
and into one of the two taper holes I, which are drilled and 
reamed in the faceplate. The distance between these taper 
holes must be equal to the throw of the crankshaft. The two 
bolts J and K are needed to support the shaft when machining. 
The bolt J must be removed when machining the throw bear- 
ing L, and the bolt K when machining the line bearings. 

To use the fixture, the shaft end, which is forged a little 
longer than necessary, is placed into the bushing G, which is 
screwed into the fixture until the bushing grips the shaft. 
The setscrew M is then screwed down onto the shaft, to pre- 
vent the bushing from working loose. By positioning the 
plate A as shown, the line bearings N and O are turned. 
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FIXTURE FOR MACHINING A CRANKSHAFT 


The pin H is then removed and the bolts holding the fix- 
ture E are slackened. The fixtures A and E are then slid to 
their new position, which is determined by the other taper 
hole I. Putting in the pin H, the fixture E is fastened down 
with the bolts, and the throw bearing is roughed and finish- 
turned. The position of the fixture Is then reversed, the line 
bearing finished, and the shaft cut to length. 

E. M. KNOWLES. 

Providence, R. 1. 
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Cutting Lubricants as Affecting Power 


In the editorial on page 79 entitled “The New Era in Ma- 
chine Tool Design,” the following statements occur: “The 
common opinion as to the reason for using them (cutting lub- 
ricants) is to prevent the tools from burning . Mr. Bul- 
lard advances two more reasons; the first, to reduce the 
power consumption; the second, to aid in making accurate 
measurements. The first of these we believe to be new. So 
far as we know, no other investigator has pointed out that 
less power is consumed in cutting metal when lubricated than 
when dry.” 

I wish to call attention to the circumstance that in ex- 
periments made by Dempster Smith this fact was recognized. 
In regard to twist drills it was found that when lubricants 
were used in drilling steel the average torque varied from 
72 per cent. with 0.04 in. feed to 92 per cent. with 0.03 in. feed, 
from that obtained when operating dry. The thrust for soft, 
medium and hard steel is 26, 37 and 12 per cent., respectively, 
less than when operating dry, no marked difference being 
found, as in the torque, with different feeds. 

Again, in experiments with boring cutters and trepanning 


tools the following relationships were found: 
Relative Power 


Nature of lubricant Comepgtce 

| SR Ps ee ee ee ee a 1.0 
hl ERR SB, FE AALS PSI. FS ee ly Cal Ps 0.91 
ee en ree yy Pe eee eee 0.94 
Special oi] and water........ceeeeeeeecues 0.87 


JOSEPH JEWSBURY. 
Birmingham, Eng. 





April 3, 1913 


AMERICAN MACHINIST 


581 


EDITORIALS 





Convenient Tools and Transference of 


Skill 


Notwithstanding the generally progressive attitude of 
American manufacturers in regard to the adoption of 
new tools and new methods of doing work, there is still 
exhibited in certain lines a surprising degree of conserva- 
tism when proposed modifications of old established pro- 
cesses are under consideration. 

As an example, some large concerns doing an immense 
amount of hand engraving on small gold and silver parts, 
and employing hundreds of men in this branch of work, 
provide nothing better for holding the work than a rough 
half ball of cast iron with a stud in the top to carry 
wooden chucks by which the piece to be engraved is se- 
cured in place. The casting must be heavy, often weigh- 
ing many pounds, to resist the pressure of the engravers’ 
tools, yet it has to be rolled this way and that, forward 
and back, swung to right and left, and slid about with 
all the movements of a universal joint, in order to present 
the different parts of the work to the tool. And this ever- 
changing movement must be accomplished with great 
rapidity, otherwise the thousands of strokes that the en- 
graver has to make with his tools in cutting even a com- 
monplace design would never be possible within the brief 
time allotted for the job. 

This means that in the course of a day’s operations the 
heavy mass of metal on which the work is mounted must 
be rolled and turned and shifted with the left hand a great 
number of times, and there is a heavy expenditure of 
energy in this manner for which there is no justification. 
There are well known devices in the form of engraving 
blocks in quite common use in small shops, jewelry re- 
pair shops and the like, for enabling just such work to be 
manipulated with the greatest ease by the engraver. In 
fact, these modern labor-saving appliances are employed 
to the number of tens of thousands in different small 
establishments scattered about the country, yet the old- 
fashioned awkward method of handling the work still 
prevails in various big factories, owing evidently to the 
difference in first cost between the crude cast block and 
the modern device with its universal movements. 

While this class of work comes under the observation 
of but few of our readers, the situation referred to is of 
interest to all, for it touches upon a condition of import- 
ance to mechanics in general, namely, the transference 
of skill from the hand to the mechanical device. Experi- 
enced artisans have pointed out that with the heavy 
clumsy arrangement for holding the work to be engraved, 
the finest results are obtained only by experts in whom a 
remarkable degree of skill of hand and eye has been devel- 
oped ; while with the modern engraving block a moderate 
amount of skill immediately produces highly satisfactory 
results. 

Ti. the one case the dexterity of the workman is divided 
between the operation of rapidly swinging and revolving 
a heavy, sluggish chucking device with one hand to bring 
the work into approximately the best position for the ap- 


plication of the graver and the succeeding operation of 
passing the tool over the work; in the other case, a setting 
of the work in any conceivable position is instantly ob- 
tainable without special skill or practice by spinning the 
block, depressing it to any angle or rolling it easily in its 
seat to bring one portion of the work after another to the 
graver, which is then applied under the best of conditions 


for accurate results. 

In other words, the operation, before difficult, now 
becomes relatively easy, the situation being similar to 
the one arising when, in place of old-fashioned machine 
tools, we install the modern lathe, screw machine, miller 
and grinder and secure high-grade work without the 
exercise of extraordinary skill upon the part of anyone 
concerned in fhe process. 
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Why This Double.Standard of Results? 


The graduate of a technical school is a young man who 
has passed in certain engineering and cultural subjects. 
“Passing a subject” means that he has received a mark 
of over 60 per cent. in it. Some places make the mark 
as low as 50 per cent. After graduation the young man 
discovers that nothing much short of 100 per cent. will 
hold his job, and that it requires about 125 per cent. 
to insure promotion ; that is, he has to be able to do what- 
ever the boss says and do it right, and then if he wants 
promotion he must, to use an apt phrase, “beat the boss 
to it.” 

It is not to be wondered that this transition is full of 
bumps. Probably it is best for us all that we should be 
sufficiently shaken down some time in life to strike our 
own proper level. Could not this be done before gradua- 
tion as well as after? Ought it to be necessary for men 
to waste two or three years after graduation in getting 
into the swing of the industries and incidentally forget- 
ting what they iearned in school ? 

The engineering professor will say at once that he 
loses half his pupils as it is, because they cannot reach the 
60 per cent. level. Of all his pupils not 5 per cent. 
average 90 per cent. in all their studies. There is doubt- 
less a great force of precedent which would oppose any 
such innovation as a 90 per cent. standard. We expect 
cashiers to make correct change. Experience shows that 
their errors year in and year out average only a small 
fraction of 1 per cent. We do not expect these same 
cashiers to attend an evening school and get much over 
60 per cent. of the simple arithmetical problems correct, 
and experience again shows us to be correct. 

The moment a man goes to school he throws off all 
thoughts of responsibility for his work. He thinks that 
if he knows how there will be plenty of time later to do 
things correctly. That this is not true he discovers at his 
own expense while he is learning to be right at a dollar 
and a half a day before he goes ahead. It would require 
a breaking down of all precedent to insist on thorough 
work in school, but on the other hand, it would likely add 
a year, if not more, to the effective life of every pupil, 
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to say nothing of bringing about the possibility that 
graduates might be allowed to make use of their engineer- 
ing training before they had forgotten it. 
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Shop Lighting Legislation 


The “Bulletin” recently issued by the Industrial Com- 
mission of Wisconsin contains much suggestive informa- 
tion in connection with its general orders on sanitation 
for shop buildings. Under this general head an entire 
section is devoted to shop lighting. See Page 560. 

In the introduction of this “Bulletin” the Committee 
on Safety and Sanitation states that: “Its investiga- 
tions have revealed the fact that there is a widespread de- 
mand among manufacturers for reliable information in 
regard to the most efficient and economic types of sani- 
tary equipment, especially exhaust and shop-lighting sys- 
tems. Many installations of exhaust and light equipment 
have been found which were defective in design, but 
which cost as much for installation and operation as an 
efficient system.” And further: “There never was a 
time when so much attention was being given by progres- 
sive manufacturers to the subject of shop lighting, elim- 
ination of injurious dusts and gases, fresh air, proper 
toilet-room facilities, and general cleanliness. The manu- 
facturers who have done the most along these lines are the 
most enthusiastic in their recommendation of their prac- 
tical value.” 

These statements, coming as they do from a state in- 
dustrial commission, are significant of the trend of legis- 
lative opinion in regard to shop environment. The or- 
ders under the head of shop lighting are in general good. 
That relating to sufficiency of natural light in all build- 
ings hereafter constructed is especially commendable. The 
sections dealing with artificial light are, however, worthy 
of some critical study. For example, order No. 2102 
requires that in no shop where gas and smoke are absent 
shall the artificial light be less than that produced by a 
one-candlepower lamp, hung 10 ft. from the floor for each 
4 sq.ft. Obviously the effect on the work will be greatly 
modified by the presence or absence of a reflector on the 
lamp. 

Put in another way, this means for general lighting 
by tungsten lamps about 0.3 watt per square foot, which is 
equivalent on the average, where efficient reflectors are 
used to direct most of the light to the work, to about one 
unit (the foot-candle) of illumination intensity on the 
work. This is a recommendation for minimum condi- 
tions, but the amount of artificial light represented by this 
minimum value is too low for many shop operations. 
Hence much emphasis should be placed on the note ap- 
pended to the recommendations which states that many 
concerns have adopted standards considerably higher 
than those required in the orders. 

Again, if the space occupied by a given machine tool 
is, say, 60 to 70 sq.ft., a 16-cp. incandescent lamp placed 
directly over each machine tool apparently conforms to 
the order (1 cp. for each 4 sq.ft.), even if no general 
illumination is provided by larger overhead lamps. This 
would be a very poor lighting arrangement, especially if 
no reflectors were nsed. Hence it is to be hoped that the 
interpretation of these orders will not lead to attempted 
evasions on the part of some manufacturers by conforming 
to the letter rather than the spirit of the law, although 
the appended notes are so worded that there is hardly 
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any possibility of mistakes in interpretation either wil- 
fully or otherwise. 

It might in general be an advantage, however, in speci- 
fying the quantity of light, as in order No. 2102, to state 
that the one candlepower refers to a lamp where the great- 
est possible percentage of the light produced by the lamp 
is directed to the work by an efficient reflector. This mat- 
ter is mentioned in appended notes, but not in the orders 
themselves. While the foregoing statements are based 
on incandescent electric lighting, they apply in general 
to other types of lamps. 

Particular commendation is due those clauses dealing 
with the elimination of glare and eye strain by the use of 
suitable reflectors for both overhead and individual hand 
lamps; also the clauses dealing with the maintenance of 
light surroundings by liberal and frequent painting and 
whitewashing. The shop-lighting section of this “Bulle- 
tin” is of more than passing interest, even if taken only 
as a suggestive guide in shop building, but coupled with 
the fact that these orders are intended for legislative en- 
forcement they are significant at least to all coming under 
the jurisdiction of the commission. The “Bulletin” be- 
tokens the tendency of the times toward new and improved 
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Does the Engineer Lack Ideals? 


It is frequently pointed out that engineers as a class 
do not take an active part in public affairs. It is shown 
that boards, committees and commissions appointed to 
deal with public matters have as their members lawyers, 
politicians, men of affairs, physicians, perhaps, but very 
seldom an engineer. It is possible that a clue to the 
reason for this situation is found in the following para- 
graph quoted from an article by Dexter Kimball, and 
printed on page 155: 

If the engineer has not been appreciated as much as some 
other classes of men it is because his service to humanity 
has not been the highest. The men who render the great- 
est service to any nation are those who mold its ideals; and 
the philosopher and the poet will continue to wear the bays 
as long as they lead in this line. 

Improvement of any kind demands two things: The 
setting up of the ideals to be attained, and the loosening 
of the dynamic force to move men and things to reach 
them. Engineers are especially men of force, in so far 
as dealing with things is concerned. The present man- 
agement movement is extending their activities to human 
relations ; that is, to the management of men. Thus they 
seem peculiarly fitted to furnish a large part of the dy- 
namic force necessary to attain the best of our ideals. 

While we must admit the truth in the quotation and the 
statement that the services of the engineer are not the 
highest when gaged by the benefit to humanity, yet, as 
a class, engineers have given to the world both comfort 
and leisure, and can play a very large part in attaining 
ideals furnished by others. If we accept as this ideal a 
sentence recently spoken by the great German philosopher, 
Prof. Rudolph Eucken, “The welfare of society is the 
highest aim of all,” then engineers have already done a 
great deal to attain this end along material lines. The 
sense of civic responsibility, of duty to the public, is 
being more and more appreciated by them as a class, 
and although they may not be the shapers of ideals, they 
undoubtedly will play a wide part in their realization in 
the field outside of mere material things. 
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SHOP EQUIPMENT NEWS 


Heavy Lincoln Type Miller 


The heavy Lincoln miller shown in the halftone is of 
the constant-speed type, all changes of spindle speed being 
effected through change and sliding gears. For each 
change of spindle speed there is a corresponding change of 
back-gear ratio; this never falling below 1 to 2.15 anu 
running as high as 1 to 13 on the slowest speed, thus 


by ball bearings. The worm gear is made from a bronze 
casting and is mounted between the spindle bearings. 
This construction is designed to reduce to a minimum the 
torsional strain on the spindle. The worm and worm gear 
run in a totally inclosed case, containing an oil bath for 
lubrication of the drive. Vertical adjustment of the 
headstock is made by means of a shaft projecting from 
the front of the bed below the headframe. This shaft 
is provided with a 





adapting the ma- 
chine for heavy cuts 
with high-speed cut- 
ters. 

The single driv- 
ing pulley is 
flanged, 15 in. in di- 
ameter, carries a 4- 
in. double belt and 
runs at a constant 
speed of 250 r.p.m. 
This pulley may be 
belted direct to the 
line shaft, if de- 
sired, and the ar- 
rangement also per- 
mits the ready ap- 
plication of motor 
drive. The driving 
pulley is keyed to 
the main driving 
shaft, which shaft 
runs in a pair of 
Standard roller 
bearings. This shaft 
is connected to the 
gear train through 
a clutch so designed ~ 
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friction and throws 








dial graduated to 
thousandths of an 
inch, and also with 
a handwheel. The 
table is provided 
with power longi- 
tudinal For 
lubrication of cut- 
ters this machine is 
regularly furnished 
with sized 
geared oil pump 
running at constant 
speed and driven by 


feed. 


a good 


a Diamond roller 
chain. 

The general spec- 
ifications and di- 
mensions of this 
machine fol | ow: 
Length of power 


longitudinal feed, 
36 in.; working sur- 
face of table, 42 in. 
by 13 in.; length of 
table 
saddle, 32 in. 
transverse adjust- 
ment of table, 12 


bearing on 











into a positive 
three-tooth har d- 
ened-steel cl ut ch. 
Starting and stopping of the entire gear train, and con- 
sequently of the spindle, is controlled by either one of two 
levers from either side of the bed of the machine. To start 
the spindle the operator raises the starting lever, and 
when the lever is in its lowest position the clutch is out. 
It is, therefore, impossible for jar or vibration to throw 
the clutch into engagement. 

With the clutch thrown in the power is transmitted to 
the spindle-driving shaft by means of a train of spur gears 
mounted on short, heavy shafts, running in roller bear- 
As the changes in speed are secured solely through 


HEAVY 


ings. 
sliding gears it has been possible to make these gears of 
large diameter and wide face. The teeth are coarse-pitch 
with 20 deg. pressure angle. 

The spindle is driven by means of a worm and worm 
gear. The worm is of hardened steel, carried by a vertical 
shaft running in roller bearings, and the thrust is taken 


LINCOLN-TypPE MILLER 


iIn.; minimum and 
maximum 
of center 
spindle to top of table, 2 to 12 in.; distance from under- 


distances 
line of 


side of overhanging arm to center line of spindle, 51% in. ; 
maximum distance from end of spindle to inner side of 
outboard support in position, 25 in.; spindle speeds, 19 
to 116 r.p.m.; extreme floor space, 58 in. in direction of 
length of bed by 84 in. in direction of table travel; 
height of top of table from floor, 37 in.; extreme 
height of machine, 62 in.; net weight, about #4000 
pounds, 

The table has three T-slots, 54 in. wide, and is provided 
with means for the return flow of lubricating compound. 
The base of the machine has an oil pan to protect 
the floor from the dripping of oil and cutting com- 
pound, 

The machine shown represents the latest addition to the 
line manufactured by the Kempsmith Manufacturing Co., 
Milwaukee, Wis. 
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Plain Grinder 


The special feature of this grinder is the method of ob- 
taining in the machine the speed changes for the wheel 
spindle and headstock, as well as the feeds for the table, 
the speed and feed changes being made by gearing in the 
machine. 

The countershaft is driven from the lineshaft at con- 
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power feed is in use. By pressing the knob in the cen- 
ter of this handwheel at any time during the table travel, 
the feed is stopped at the reversing point and the hand- 
wheel is engaged. This enables the operator to grind a 
shoulder on the work, by using the handwheel to adjust 
the table, when by pulling out the knob to again engage 
the automatic table feed and disconnect the handwheel. 
The arrangement for disengaging the transverse-feed 
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Fic, 1. PLAIN CYLINDRICAL GRINDER 


stant speed, carrying two tight pulleys, one of which drives 
the wheel spindle and the other the driving pulley B 
shown in the horizontal sectional view, Fig. 2. Pulley K 
transmits power to the quick-change gear box @ on the 
front of the bed at the left, where the changes of speed 
for rotating the work are made. Thence the power is car- 
ried to the pulley C, through shaft. D on the rear of the 
machine to #, and from there to the overhead drum, 
which carries the belt for revolving the headstock. The 
pulley F, on the right-hand end of the drive shaft A and 
receiving power from B, is connected to the quick-change 
gear box //, where the table feed changes are made. The 
gearing in this box is directly connected to the front plate 
M, which carries all the mechanism for table feed and 
reverse, and also the transverse feed of the wheel slide. 
This plate, with all the gearing attached, can be easily 
removed. The water pump is driven from J, fastened 
to the drive pulley B. The lever L on the front of the 
machine operates a friction clutch within the driving pul- 
ley B, thereby disengaging the shaft from the pulleys B 
and J, thus enabling the operator with one motion to stop 
the table and work, without stopping the water pump. 

The wheel spindle is driven directly from the counter- 
shaft, which runs at constant speed. The gear case on 
the left gives the work-speed changes in revolutions per 
minute, and the right-hand case gives table-feed changes 
in inches per minute. T'wo series of speeds for the work 
are provided, one fast and one slow. 

The table-reversing mechanism permits of work being 
ground close to a shoulder. The table handwheel is au- 
tomatically disconnected and does not rotate when the 


mechanism from the wheel slide by means of the small 
lever at the bottom of the front plate, allows a quick move- 
ment of the slide by means of a handwheel for the purpose 
of lubrication; or adjustment when setting the wheel to 
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Fig. 2. SecrionaLn View or PLAIN GRINDER 


the work. Provision is also made for locking the pawl 
in the transverse-feed ratchet, so that when used with the 
stop pin a positive stop is insured. 

The bed is a one-piece casting, constructed with internal 
cross bracing and with no overhang of the ways. The 
base has a rim cast around it to keep waste oil and water 


off the floor. The scale for setting the swiveling table to 
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grind tapers is graduated in degrees, in per cent. (metric) 
and in inches of taper per foot. 

This machine has a capacity for work 8 in. in diameter 
and 36 in. long and is also made in a larger size to ac- 
commodate work up to 10 in. in diameter and 72 in. long. 
It is a recent product of the Brown & Sharpe Manu- 
facturing Co., Providence, R. I. 


Toolholder 
The halftone shows a toolholder recently developed by 
the Ready Tool Co., Bridgeport, Conn. The holder is 
made of drop-forged chrome-nickel steel, and as will be 
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TOOLHOLDER WITH STEEL BEARING 


noted has inserted a half-round section of tool steel elec- 
trically welded at the important tool-bearing point in 
order to prevent wear and breakage. 

A carbonizing process is used on these holders and the 
setscrew is made of special metal. High-speed steel cut- 
ters, made in accordance with the Taylor-White pro- 
cess, are furnished. 


o* 


Lathe Teildick 


In the tailstock shown means are provided for vertical 
adjustment in order to take up for wear in the tailstock 
V’s. A taper wedge, in the back of which two studs are 
fastened, is placed between the top and base. Two lugs 
are cast onto the rear of the base through which the 
studs pass freely. Two nuts on each stud are 
placed on either side of these lugs which are accu- 














LATHE TAILSTOCK 


rately faced. The nuts lock the wedge in position and 
are also used to make the adjustment. A tongue and 
groove maintain the alignment between the base and 
wedge. 

The tailstock has a total vertical adjustment of \% in. 
and is a recent development of the Advance Machine 
Tool Co., Milwaukee, Wis.,.who have applied it to their 
line of lathes. 
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Plain Miller 


The halftone shows a new model plain miller recently 
designed by the Oesterlein Machine Co., Cincinnati, O. 

The type of cone used is designed for wide-belt con- 
tact and the back gear is placed inside the column be- 
low the spindle. The arbor is driven with a clutch in 
front of the spindle and the spindle nose is made a du- 
plicate of that made for the larger size machines pro- 
duced by this company, so that all tools and cutters are 

















PLAIN MILLER 


interchangeable. The column is provided with oil wells 
for lubricating the spindle. The knee is locked with 
taper sliding gib clamping along the entire face of the 
column and operated with a single lever. Hand wheels 
are provided for cross and vertical aljustment. 


Motor-Driven Portable Shear 
The portable shear shown requires little explanation. 
It is equipped with a 1-hp. motor and has knives 6 in. 
in length. The speed can be regulated from 40 to 60 
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cuts per minute, while the machine has a capacity for 
%4-in. rounds and 4x3@-in. plates. This shear is a re- 
cent product of the Danville Foundry and Machine Co., 
Danville, Penn. 


3 


Power Hacksaw Machine 
The power hacksaw machine shown has a quick-return 
stroke of 3 to 1, the blade entirely lifting on the return 
stroke. Two fixed strokes of 5 and 7 in. are provided, 
with only one adjustment for work above 5 in. or square. 
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Power Hacksaw MACHINE 


The machine is equipped with pan and pump and a 
movable vise, each jaw of which is adjustable, making it 
adaptable for cutting angular as well as square work. 

The machine has a capacity for 6-in. solids, speed of 
240 revolutions and accommodates 12- and 14-in, blades. 
The height of the machine is 42 in., and it occupies a floor 
space of 52x16 in. It is a recent product of the West 
Haven Manufacturing Co., New Haven, Conn. 


Double-End Drill and Socket 


From the illustration it will be noted that this type 
of drill is intended for use on both ends and that it 
is held and driven by the flutes. 
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DousLE-ENpED Twist Dritt AND SOCKET 


The drill is made of Sheffield high-speed steel twisted 
profiles, rolled hot into the milled twist-drill shape, and 
has been successfully used on manganese steel. 

This type of drill has been especially developed for 
structural and railroad work and is a recent product of 
the Standish Tool Works, Sebago Lake, Maine. 
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Cam-Cutting Attachments for the 
Miller 


The halftones show two cam-cutting attachments 
adapted for any knee type of miller. 

The fixtures are of the reversible type and have power 
feed. The universal feed joints can be brought to the 
attachment either from the front or rear of the miller. 

















Fie. 1. Face Cam-Cuttrine ATTACHMENT 
FOR MILLER 


























Fie, 2. Barret Cam-Cutting ATTACHMENT 


In Fig. 1 is shown the attachment for cutting face cams, 
while the second illustration shows the barrel-cam cut- 
ting attachments. Both attachments have a capacity of 
144- to 6-in. cams and are recent developments of the 
Garvin Machine Co., New York City. 
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Personality and Business 
By H. G. Forp 


It will not make much difference whether you are se- 
lecting a man by interviewing a long line of applicants 
or sizing them up from a written statement of their 
qualifications, ultimately your choice will simmer down 
to a selection from a small group whose general qualifi- 
cations have met your test. Now what is that quality, 
that peculiar and individual characteristic, which made 
you aware that your final choice had settled upon this 
man as the one who gave most promise of filling the job 
to your satisfaction? The chances are that it is that 
thing which we call “personality.” 

During an informal discussion of college men and 
their characteristics, the president of a well and favor- 
ably known technical college said to me: 


Look back over your own college days and size up the 
men in your class. You will no doubt recall that they nat- 
urally divided themselves into three groups. There were the 
“sharks,” the fellows who always had their lessons and who 
seemed to find it easy to give all their time to their work; 
there were the average men, the fellows who did fairly well 
but who were distinguished not because of excellence or 
failure in college work, but because of their participation in 
other college activities; and there were the failures, the fel- 
lows who never made a dent in anything, including them- 
selves, throughout their college course. 

Of course, this classification is most general; but after ten 
years look again at these same men and what do you find? 
How do these men line up now? Are they still in the same 
old college classification, or have they gone up or down? 
It has been my observation—and I am willing to admit that 
my sense of the fitness of things is put a bit out of joint by 
it—that the ones who were classed as average fellows in col- 
lege are the ones who are making the most noteworthy suc- 
cesses now. Why is this? I believe it is due to the thing 
we call “personality.” 


Business Recorps aNnD CoLLEGE REcoRDs 


I have gone back over my college days and have made 
a classification of this sort and I find that what that man 
éaid is true. Then men whom I classed as average men 
are the ones who have made the most notable successes. 
Of course, there are individual exceptions here and there, 
but as a class this is true. Now bear in mind that I 
am not inferring that these average men could not have 
done brilliant work in college had they so minded, but 
the fact remains that they were satisfied with average 
grades in order to have time left for other college ac- 
tivities. 

And the men who did brilliant work in college, the 
fellows who always had their lessons and to whom the 
rest of the class went when they were pressed for time, 
what of them? Some of them are doing well, others are 
doing average, but none of them has achieved that de- 
gree of success in th. world which might be expected 
from a man capable of making a brilliant college rec- 
ord. And as I recall the individuals of this group, I 
am obliged to admit that none of them had, at least in 
his college days, a personality which would make him 
stand out from his fellows. 

To be sure we often expect so very much of a bril- 
liant college man that anything short of a high degree 
of success on his part is apt to appear like a failure to 
us; and again we are prone to expect so little of those 
who only achieve moderate success in college that aver- 
age success on their part assumes greater proportions be- 
cause of its unexpectedness. Yet back of these relative 
and rather superficial comparisons there must be some 


AMERICAN MACHINIST 


587 


fundamental cause why men of only average technical 
ability succeed and why men of fine technical ability 
do not. I believe that this fundamental cause which 
makes for success or failure in business is personality. 

The public—unthinkingly—is inclined to look upon 
college life as they see it exploited in the press, and 
all too often this exploitation calls attention to the ab- 
normal conditions only. It is the foot-bali game, the 
college celebration, or the social function which receives 
notice in the press, while the sober classroom work, 
the practical laboratory exercises, the thoughtful techni- 
cal society meetings among the students go on without 
ihe pubiic being aware of their existence. 

It must be remembered that the bulk of the work of 
the college is not at all spectacular; it is not even of in- 
terest to the general public, and, therefore, merits little 
attention; yet all of these things, both the normal and 
the abnormal activities of the college, are contributing 
each in its own peculiar and subtle way something 
toward the training for life which requires a develop- 
ment of body and mind and soul. 

In every college the poor, the average and the good 
men have equal opportunity for advancement by means 
of this training, but as a rule no change takes place in 
their relative standings. -In other respects—in the de- 
velopment of character and the development of per- 
sonality—there are often great and marvelous changes ; 
and this is why it is that we often find men of rela- 
tively poor college standing making notable successes 
in business. 

A Few Srrixine ExamMpies 


It came to my attention not long ago that the head 
of one of our great technical schools made a miserable 
record in college, and failed utterly in a number of his 
courses. After he finished his college course he begat 
teaching, and the record shows that the first report of 
the inspector of his district gave both him and his 
school a low rating. Today that same man is at the 
head of a great technical school and has an enviable na- 
tional reputation as an educator. 

One of my own classmates, who “just got through by 
the skin of his teeth”—not because he lacked ability, but 
because in college he had other uses for what he had— 
is today at the head of a large industry and in charge of 
a fine plant mostly of his own design. I could go on 
giving illustrations of men of only moderate technical 
ability who are now making good, and the reason for 
their success is not because they have acquired a greater 
technical ability, but because they have developed a per- 
scnality; they have acquired the ability to deal with men 
and with affairs in an individual and distinctive manner. 

It is not to be inferred that the man with great tech- 
nical ability and a good personality should not make 
even a greater success than the man with only average 
technical ability; but the fact remains that such men 
are rare birds and it would appear that brains are de- 
veloped at the expense of character. In any event the 


enly reason I can discover which will account for the 
relative standings of the men in my class today is that 
average ability plus personality is a better combina- 
tion that great ability minus personality. 
PersoNALITY Can Be AcQuirep 
Personality can be acquired after the age for education 
is popularly supposed to be passed. 


It is no more dif- 
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ficult to learn how to handle business in an individual 
und distinctive manner than it is to become competent 
to handle it at all. And while you are making good it 
is just as important to learn how to turn out work in 
a manner which stamps the work as yours, as it is to 
to turn out that same work just as well and acceptably 
finished but lacking the stamp of your individuality. 

A man whose rise I considered both rapid and ex- 
ceptional confessed to me that his success was due not to 
his ability to do his work well, but to his ability to do it 
well and in a way which was liked. He said he spent 
more time the first year studying his boss than he did 
over the details of his work, and that he always felt that 
his personality counted for more than his technical abil- 
ity. 

It is not an uncommon experience to find a very dis- 
gruntled member of an organization complaining that 
he has been passed up in the promotions. The plaint 
is usually that the man who was promoted over the 
disgruntled one’s head had a pull and was, therefore, 
pushed ahead in spite of the fact that he knew less than 
the disgruntled one. 

Now these things are quite apt to be true; the man 
promoted may not know as much and he may have a pull, 
but it might be of interest to know how he got it. It is 
more than probable that he got the inside track by in- 
jecting some of his personality into the business, and 
that his personality was worth something to the organi- 
zation. Such a pull is indeed worth cultivating, and in- 
asmuch as it is quite within the reach of any member 
of an organization, the lack of it is small excuse for 
the lack of success. 

Whether a college trained man or not everyone is in 
a position to put something of himself into his job. Av- 
erage ability is all that is required, for when that is 
coupled with personality it makes a winning combina- 
tion. Study yourself, study your boss, study your job, 
and then try it. At the end of a short time you wil 
have men who know more than you do working under 
you and taking your orders. You will have found that 
quality in you which is worth money to the organiza- 
tion of which you are a member. 


ro 
ve 


A Case of Bad Design 


By F. C. TYLer 


A case of a mechanical blunder that recently came to 
notice was a hydraulic press, built by an old firm of good 
mechanical reputation. This press was of the vertical 
type, built to work up to 2500 lb. pressure. The ram was 
6 in. and the head 9 in. in diameter. The ram was 
shouldered down to 534 in., where it passed through the 
head, giving a %-in. shoulder to take all the thrust of 
the working load. 

Between the 14-in. shoulder and the head was a brass 
ring % in. thick, which carried the leather U-shaped 
packing ring. The head was fastened to the ram by a 
nut, threaded to that portion of the ram projecting 
through the head. This nut was about 3 in. long by 
51% in. in diameter.. All that the nut had to do was to 
sustain the weight of the ram (about 600 Ib.) on the up 
or idle stroke of the press. 

The upper end of the ram was drilled and tapped 34 
in. by 10 thread for an eye-bolt to be used in assem- 
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bling or removing the ram from the cylinder of the press. 
Now if a *%4-in. eye-bolt could sustain the combined 
weight of the ram and head together, what was the 
necessity for a nut 51¢x3 in. to lift the ram alone? 

The average working pressure on the press was 2000 
lb., making a total pressure on the head during the down, 
or working stroke, of over 35 tons, and this load has to be 
transmitted by that %4-in. brass ring pressing against that 
14-in. shoulder. 


** 


External and Internal Thread Gages 


In connection with Fig. 6 of the article under the above 
title by L. L. Haas, published at page 345, our attention is 
called to the fact that the type of gage shown was pre- 
viously illustrated and described in Vol. 35, page 611, and is 
manufactured by W. H. Nichols, 48 Woerd Ave., Waltham, 
Mass. 

2 
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National Metal Trades Convention 


Aside from the regular business and committee reports, 
the following papers are announced for presentation at the 
annual convention of the National Metal Trades Association, 
to be held at the Hotel Astor, New York, N. Y., on April 9 and 
10: “Luck, Law and Industrial Accidents.” by Wm. H. Doo- 
little; “A Plea for Profit Sharing,” by Maurice Barnett: 
“Fire Protection in Factories,” by Lewis T. Bryant; “Pension 
Plan,” by Wm. Lodge. 





PERSONALS 











W. L. Saunders, president of the Ingersoll-Rand Co., was 
recently appointed a member of the New Jersey Harbor Com- 
mission. 

F. Schkommodau, superintendent of the Alfred H. 
Schiitte Works at Cologne, who has been in this country 
for the past six weeks, sailed for home on April 3. 


Edward T. Adams, until recently president of the Wiscon- 
sin Engine Co., Corliss, Wis., has become associated with the 
W. Rumely Co., La Porte, Ind., with whom he will act in the 
capacity of chief engineer. 

O. H. Falk, president of the Falk Co., Milwaukee, Wis., 
and receiver of the Allis-Chalmers Co., has been elected 
president of the latter company at the board of directors 
meeting, held on March 17, at which its reorganization was 
effected. 

P. Gontard, of the Schneider Co., Le Creuzot, France, who 
has been in this country on a six-weeks’ business tour, 
sailed for home on March 20. F. de Borniol, of the same 
company, who accompanied Mr. Gontard, will remain in this 
country a little longer. 


oe 
ve 


One of the curiosities connected with the manufacture of 
machine tools and such mechanical appliances as clocks, sew- 
ing machines, etc., in the United States is that the entire busi- 
ness has been developed since the country became an inde- 
pendent nation. The mechanic arts and the development of 
the manipulative skill have grown by degrees as the needs of 
the people demanded, and the people who developed into skilled 
mechanics came largely from rural occupations. The ingen- 
ious blacksmith who could repair any kind of mechanism reared 
the boy who took a lead in making chronometers; the handy 
carpenter who could repair wind mills became a working mill- 
wright and trained the youths who became machinists and 


makers of machine tools.—‘‘Railway & Locomotive Engi- 
neering.”’ 
oe 
ee 
A new, cheap white-metal alloy, containing a large 


amount of iron, has been patented. The mixture contains an 
unusual quantity of iron. The proportions claimed are as 
follows: Iron, 50.30 per cent.; nickel, 19.16 per cent.; copper, 
29.14 per cent.; aluminum, 1.40 per cent. It is claimed by the 
patentee that the mixture is quite noncorrosive and white. 
and in spite of the large iron content it resists the action of 
vegetable acids and the atmosphere exceedingly well. If a 
further hardness is desired, from 1 to 2 per cent. of tin is 
added.—‘“‘Mechanical World.” 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Hallet Davis Co., Boston, Mass., piano manufacturer, 
will build a machine shop, 150x890 ft., at its plant. 

The Henry Perkins Co., Bridgewater, Mass., manufac- 
turer of castings, will build an addition to Its foundry to be 
25x60 ft. 

ae plant of the Gloucester Can Co., Granite St., 

. Mass., was damaged $5000 by fire March. 22. 

ae addition is being built to the Broadway Garage, Somer- 
ville, Mass., which will be 40x30, bringing the garage nearer 
the street line. The company deals in used cars and main- 
tains a vulcanizing plant and repair shop. 

The John Swaine Iron Works, of Springfield, 
a four-story brick and steel factory, 50x60 ft. 

N. E. Secles has organized the Universal Mfg. Co., at 
Worcester, Mass., and will engage in the manufacure of 
bicycle and motorcycle parts. ; 

The Whitcomb Blaisdell Machine Tool Co. has completed 
the erection of a new foundry and as soon as the concern 
vacates the present foundry on Gold St., it is to be taken by 
the Wyman ‘& Gordan Co., who will make alterations and 
additions and use it for a crankshaft finishing department. 
The latter concern will also build a forge shop. Total cost, 
$125,000. The offices of the companies are at Worcester, 
Mass. 

The Reed-Prentice Co. contemplates 
dition to its foundry at Worcester, Mass. 

The Dawson Machine Co. plaas admitions | to its plant at 
Worcester Mass., to increase the capacity 50 

W. F. Bowe, Meriden, Conn., whose samme was recently 
destroyed by fire, will rebuild on the same site. 


Glouces- 


will erect 


building an ad- 


MIDDLE ATLANTIC STATES 


J. O'Connell and J. E. Kennedy, 44 Court St., Brooklyn, 
N. Y., have obtained a permit for the erection of a two- 
story brick garage, 59.9x100 ft. at Bergen St. and Boerum 
Pl, Brooklyn, to cost approximately $35,000 

The George E. Sealy Co., 39 Cortland St., New York, will 
establish a boiler factory at Geneva on the site formerly 
occupied by the Vance Boiler Works, which was destroyed 
by fire a short time ago. It is proposed to employ about 100 
men. 

F .Madia, Geneva, N. Y., has completed plans for the con- 
struction of a reinforced-concrete garage on Exchange St. 

The plant of the Walton Foundry Co., Middletown, N. 
was gutted by fire, Mar. 22. Loss, $4000; insurance $2700. 

The Niagara Radiator & Boiler Co. is building an ad- 
dition to its plant at Ninth Ave. and Erie R.R., North Tona- 

wanda, N. Y. The building will be 100x600 ft., and is esti- 
mated to cost $150,000. 

Charles Tiffany, Poughkeepsie, 
mission from the Common Council 
garage on Market St. 

The Board of Contract and Supply, Rochester, N. Y., has 
awarded contracts for the construction of a new municipal 
garage to cost $23,000. 

Fire, Mar. 22, destroyed the electrical laboratory of 
Charles S. Bradley, Rochester N. Y. Loss, $40,000. 

Edward Kelley, Dover, N. J., has acquired the Sims-Kent 
factory on Salem St., and will establish a plant for the manu- 
facture of automobile accessories and supplies. 

The Pittsburgh & Lake Erie R.R. has awarded contracts 
for building a roundhouse, shop structure, storeroom and 
ower house at Dickerson Run, Penn. Estimated cost, 
75,000. 

The American Sheet & Tin Plate Co. is dismantling the 
Bray Sheet Mill at its plant at Farrell, Penn., to clear a site 
for the five proposed new mills. The buildings are estimated 
to cost $500,000. W. C. Tamplin is supt. Noted Mar. 6 

Fire, Mar. 15, destroyed boiler house at McGurk Colliery, 
Girardsville, Penn. 

The American Iron & Steel Mfg. Co. has approved pre- 
liminary plans for the construction of a plant at Lebanon, 
Penn., to cost $500,000. 

Edward Phillips, arch., Warren, Penn., is preparing plans 
for a two-story brick founcry and factory for the Brorze 
Metal Co., at Meadville, Penn. 

Fire, Mar. 24, destroyed the plant of the Knox Mfg. Co., 
manufacturers of machinery, Philadelphia, Penn. 

William Kosaks Sons, West End, Pittsburgh, Penn., are 
having 4 prepared by H. E. Kennedy & Co., archs. Home 
Trust Bldg., for the construction of a two-story machine shop, 
115x37 ft. The estimated cost is $20,000. 

A contract has been awarded for the construction of a 
new shop at Seventh and Bingham Sts., Reading, Penn., for 
the Cresent Brass Works. The building will be of brick, one 
story, 46x20 ft. 

The Gisholt Machine Co. has purchased land adjoining its 
plant at Warren, Penn., and contemplates additions. 


a & 
to errect a 


has received per- 
two-story 


Plans are being grevares for an addition to the plant of 
the Hammond Iron 


orks, at Warren, Penn. 


is having plans prepare for 


The Allegheny Foundry Co. 
Penn., and also contem- 


an addition to its plant at Warren, 


plates the installation of new eugipment for its steel-car 
department. 

The Lord Baltimore Motor Car Co., Baltimore, Md., will 
build a factory 255x255 ft at Washington, Penn. The struc- 
ture will be of steel and concrete, one story 

SOUTHERN STATES 
A 50x125-ft., two-story, reinforced-concrete garage is to 


corner of 14th St. and Ave. D, Miami, Fla., 
The building will contain a repair 
departments, with elevator connec- 


be erected at the 
for William Hunter & Son. 
shop, painting and supply 
tions to the second floor. 


The Kilby Locomotive & Machine 
will erect an addition to its plant, costing $20,000, 
in future, forge its own axles. 


J. W. Minor, Brown-Marx Bldg., Birmingham, Ala., will 
receive bids until May 1, for the erection of a one-story 
Sarage, 50x125 ft. It will be of brick and concrete construc- 
tion, and is estimated to cost $6000. D. O. Whilldin, Birming- 


Works, Anniston, Ala., 
and will, 


ham, has the plans. 
The Hercules Mfg. Co. has leased a building at Chatta- 
nooga, Tenn., which will be improved and equipped for the 


manufacture of acetylene-gas machines. 


The American Foundry Co., Lexington, Ky., will erect an 
addition to its plant, 66x80 ft., of brick construction 


Cc. A. Finnegan, of the Empire Smelting Co., Depew, N. Y., 
has purchased part of the machinery of the E. R° Thomas 
Motor Car Co., at Buffalo, N. Y., and may establish a motor- 


ear factory in Louisville, Ky 
MIDDLE WEST 


The Wise-Green Motor Car Co., Canton, 
one-story garage, 100x120 ft. Estimated cost, 


Ohio, will erect a 
$15,000. 


The West Steel Co., Cleveland, Ohio, is having plans pre- 
ared for the erection of an addition to its foundry P. 
vandsdowne is secy., 805 East 70th St., Cleveland. 


Bids were received Mar. 27, by the Cleveland Ry. Co., 
Cleveland, Ohio, for the erection of car shops. 


The Qedeora hey F Co., ¢ leveland, Ohio, has increased its 
capital from $200,000 to $300,000. The company has just 
completed a large addition to its plant at 5401 Hamilton Ave., 


Cleveland, at a cost of $50,000. Molding machinery for use 


in foundries is the output of the company. 
The Peerless Motor Car Co., Cleveland, Ohio, has awarded 
the contracts for the erection of a one-story machine mop 


at its plant No. 2 on East 93d St., near Woodland Ave. E. 
Kulas, Cleveland, is Gen. Mer. 

The Lake Shore & Michigan 
Ohio, will award contracts soon for the 
roundhouses and a power plant at its Airline 
in West Toledo, Ohio. 


The Cleveland Foundry Co., 


Southern Ry. Co., Cleveland, 
erection of two 
Junction yards 


Cleveland, Ohio, has awarded 
the contracts for the erection of a six-story brick and fire- 
proof factory, to cost $100,000. The company manufactures 
stoves of all kinds and appliances. 
The Willard Storage Battery Co., Cleveland, Ohio, has 
purchased the Lakeside Ave. plant of the Atlas Bolt & Screw 
made will occupy the 


Co., and as soon as alterations are 
buildings. 

The W. S. Biddle Co., Cleveland, Ohio, was incorporated 
Mar. 21, with a capital of $25,000. The company has p"r- 
chased a site on East 45th St., and will soon begin the erection 
of a plant for heat-treating steel, case carbonizing and for 
the manufacture of specialties 

The Lindsay Wire Weaving Co., Cleveland, Ohio, is having 


d for the erection of an addition to its plant by 


plans prepare 
Cleveland. 


the Osborne Engineering Co., 

The Peerless Motor Car Co., Cleveland, Ohlo, 
the contract for the erection of an addition to its 
plant at East 93d St., near Woodland Ave. 

The Cleveland Foundry Co., Cleveland, is vrevaring (to 
award contracts for the erection of its proposed addition, to 
cost $100,000. G. C. Rider & Co. are the archs. 

The Grant Lees Machine Co., Cleveland, Ohio, has secured 
a permit for the erection of an addition to its factory at 
2365 East 69th St. The cost is estimated at $7500. 

The Acme Foundry Co., Cleveland, Ohio. has awarded the 
contract for the erection of its proposed addition to its plant 
at Cleveland. 

will 


has awarded 
No. 2 


The Gramm-Bernstein Motor Car Co, tima, Ohio 
erect a one-story factory, 48x60 ft. , 

The Cleveland Clutch Co., Cleveland, Ohio, is in the market 
for machinery for its new plant at Ravenna, Ohio. 

The Advance Machine Co., 525 Hamilton &St.. Toledo, Ohio, 
has increased its capital from $80,000 to $100.000, to provide 


for the erection of an addition to its plant. New equipment 
will be added to its present equipment.- 

The American Road Machinery Co., Fort Wayne, Ind., has 
appropriated $50,000 for improvements to its plant at Fort 

ayne. 

Fire, Mar. 18, destroyed the foundry of the Nordvke & Mar- 
mon Co, Indianapolis, Ind. The estimated loss is $1000. 
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The Cole Motor Car Co., Indianapolis, Ind., will erect an 
addition to its plant at Indianapolis, to cost $100,000. Herbert 
Bass is arch. and J. J. Cole is pres. 

Fire, Mar. 15, destroyed the gorage of David Hogg, 46 East 
Oak St., Chicago, Ill. Loss, $25,000. 

The Eclipse Gas Stove Works, Rockford, Ill, is having 
plone prepared for the erection of an addition. The new 
uilding will be 65x85 ft. 

The Milwaukee Specialty Co., Milwaukee, Wis., will erect 
a garage and automobile repair shop on Seventh St. 


WEST OF THE MISSISSIPPI 


The Eureka Carburetor Co., plans to erect a plant in 
Charles City, lowa, to cost approximately $25,000. 

The contract has been awarded for the construction of 

the Moberg Garage, Bemidji, Minn. 

The Shotwell-Harris Co., Minneapolis, Minn., has approved 
lans and will soon ask bids for the construction of a plant 
or the manufacture of tools and dies. 

The Losey Motor Works, Cape Girardeau, Mo., maker of 

motor engines, contemplates the establishment of a plant at 
Austin, Tex. 


WESTERN STATES 


Cc. A. Duke, Failing Bldg., Portland, Ore., will receive bids 
about Apr. 15, for the construction of a one-story commercial 
garage, 68x100 ft., of reinforced concrete. 

J. Riley, Patton St., Los Angeles, Calif., plans for the erec- 
tion of a commercial garage and machine shop, 73x115 ft., on 
bb ~ eae St., Los Angeles. A. W. Angell, Los Angeles, is 
the arch. 

The Lodi Electric Appliance Co., Lodi, Calif., will be incor- 
porated with a capital of $50,000, and will erect and equip a 
gnctory at Lodi, for the manufacture of automatic water 

eaters. 

The California Well Tool Works, Date St., Los Angeles, 
Calif., has taken out a permit to erect a new machine shop. 

Charles E. Bergin, Los Angeles, Calif., plans to erect a 
commercial garage and machine shop, 50x150 ft., on South 
Flower St., Los Angeles. Kysor & Biggar, Wright & Callen- 
dar Bldg., Los Angeles, are preparing plans. 

The Boschken Motor Car Co., San José, Calif., has started 
the erection of a large garage at First and San Salvador Sts. 


CANADA 


The Steel Bending Brake Works, Chatham, Ont., has been 
organized with a capital of $35,000, and will establish a fac- 
tory to manufacture metal brake machines. Herman K. and 
Walter H. Dreis and Herman Krump are interested. 


The Hamilton Ideal Mfg. Co., Ltd., Hamilton, Ont., manus 
facturers of Ullman cash registers, hay and grain unloaders, 
etc., is having plans prepared for an addition to its plant at 
Shaw and Emerald Sts. 


The Michigan Central R.R. plans the establishment of ma- 
chine shops and a power house at St. Thomas, Ont. The esti- 
mated cost is $150,000. 


Fire, Mar. 24, damaged the plant of the Goodison Thresher 
Co., Sarnia, Ont. Loss, $50,000. 


_ The Benedict Mfg. Co., Syracuse, N. Y., manufacturer of 
silver plate, bronze, brass and metal goods, will establish a 
Canadian factory at Toronto, Ont., to be known as the Bene- 
dict Proctor Co., Ltd. The company is equipping a factory 
on Church St. L. G. Proctor, Toronto, is pres .of the Canadian 
company. 


The W. E. Dillon Co., Toronto, Ont., manufacturer of 
sheet-metal goods, is having plans prepared for the erection 
of a new four-story factory on George St. 


The Dickson Bridge Co. has purchased a site at Edmonton, 
Alta., and is having plans prepared for buildings, covering 
about one acre, for the manufacture of steel girders and sim- 
ilar products. 


The Railway Accessories Co., Seattle, Wash., plans to 
establish a branch at Moose Jaw, Sask., for the manufacture 
of railway supplies. 


The J. I. Case Threshing Machine Co., Racine, Wis., has 
purchased a site of 10 acres in Chamberlin Place, Weyburn, 
Sask., and will erect a large factory to supply its western 
Canadian trade. - 


The Canada Iron Corporation, Ltd., Mark Fisher Bldg., 


Montreal, Que., will erect a hoistin d 
Torbrook, N. 8. g and crushing plant at 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Mar. 20, destroyed the plant of the Stamf 
Co., Stamford, Vt. Loss, $25,000. : eure Chemmiont 


Fire, Mar. 15, destroyed the fur cutting plant of 
Green ane peter Robinson, on Oil Mill Road. pa Bg BA 
4088, ° ° 


Fire, Mar. 16, at Athol, Mass., damaged machi 
blanket factory of Millers River Mfg. Co. Loss, 310 0Go ~ 


re The ne ote of, Che Mucatiet Cotton Mills, at East Boston 
Mass., plan to ouble eir capacity. Th , 
operates 60,000 spindfes. ° 6 2 ee Oe 


MIDDLE ATLANTIC STATES 


The Bativia Preserving Co. plans to errect sey 
buildings at its plant at Batavia, N. Y. cae wee 

J. F. Bishop, 239 Water St., Binghamton, N. Y., has award- 
eo 2 squares for a three-story and basement Planning mill 
9x y 
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W. J. Peele, Anderson, Ind., contemplates the constructior 
of a glass factory at Blackwell, N. Y. 

The Ebinger Baking Co., 36 Snyder Ave., Brooklyn, N. Y.. 
has awarded a contract for the construction of a two-story 
addition to its bakery. It will be 98x60 ft., and will cost 
$30,000. C. D. Cooley, 490 Bellaire, Ave., Pittsburgh, Penn., 
is the arch. 

The Buffalo Jewelry Case Co., recently incorporated with 
a capital of $200,000, contemplates ogres. its factory at 
Broadway and Walnut St, uffalo, N. - Daniel Wile is 
pres. 

W. S. Osborne, East Rush, N. Y., has purchased a factory 
site at Honeoye Falls, N. Y., and will erect a building to be 
fitted up as a canning factory. 

Setter Bros., Cattaraugus, N. Y., will remove to Jamestown, 
N. Y., where a plant will be built and euiqpped for the manu- 
facture of veneer. 

The J. P. Malcomson Co. contemplates the construction of 
a one-story canning factory, 40x140 ft., at Marion, N. Y. 

A. G. Zimmerman, arch., 11 East 24th St., has awarded 
a contract for the construction of a new bakery for the 
National Biscuit Co. The building will be 12 stories with a 
ground area of 47,338 sq.ft., and is estimated to cost $1,500,- 
000. It will be built on the block bounded by Tenth Ave., 
Marginal St., 15th and 16th Sts. Noted Mar. 13. 

A contract has been awarded for the construction of an 
addition to the plant of the Oldbury Electrical Chemical Co., 
at Niagara Falls, N. Y. Estimated cost, $15,000. 

Henry Schmur, 202 Noxon St., Syracuse, is having plans 
prepared by Merrit C. Conway, arch., 205 Forman St., for the 
construction of a three-story box manufacturing plant, 100x 
50 ft. The estimated cost is $20,000. 

The Alpha Silk Throwing Co. will locate a plant at 
— N. J. The company will occupy a building at that 
point formerly used as a silk mill. 

The Joseph Campbell Co., Camden, N. J., manufacturer of 
food products, is considering plans for the erection of an ad- 
dition to its plant to double the present capacity. The new 
plant will include departments for can manufacture, and for 
wood crate and case making. Dr. John T. Dorrance is a 
managing director of the company. 

Fire, Mar. 23, destroyed the ice plant of the American Ice 
Co., Cape May, N. J. Loss, $30,000. 

Adolph M. Rosenberg, Newark, N. J., hat manufacture, has 
had plans prepared by M. B. Silberstein, arch., Newark, for 
alterations and improvements in his plant on Brenner St. 

The Tanners’ Leather Co., Essex Bldg., Newark, N. J., has 
been organized with a capital of $250,000 to establish a plant 
in the vicinity of Newark for general leather manufacturing, 
and leather byproduct specialties. James B. Reilly is secy. 
and Edgar H. Woelfel gen. mer. 

William Bal, Inc., Newark, N. J., manufacturer of fibre 
trunks and leather specialties, has taken out a permit to 
make alterations and improvements in its plant. 

Fire recently destroyed the plant of the Hudson Hat Co., 
New and Hoyt Sts., Newark, N. J., with a loss estimated at 
$10,000. 

Frank Theiss & Co., South Twelfth St., Newark, N. J., 
manufacturers of musical cases have had plans prepared for 
alterations and improvements in their plant. 

Kaufherr & Siegel, Newark, N. J., leather manufacturers, 
have had plans prepared for a new two-story factory, 40x50 
ft.. to be erected at 110 Amsterdam Ave. Nathan Meyers, 
Newark, is the arch. 

The Newark Beef Co., manufacturer of dressed beef prod- 
ucts, etc., will build a new three-story brick addition to its 
plant, 28x36 ft., on Plane St., Newark, N. J. 

The sash and door factory of the New Jersey Sash & Door 
Co., South Seventh St. and 16th Ave., Newark, N. J., was de- 
stroyed by fire recently with a loss estimated at $25,900. 

Klein & Co., 315 New St., Newark, N. J., hat manufac- 
turers, will build a new one-story addition, 18x50 ft. 


Fire, Mar. 26, damaged the shirt factory of Mark & 
Davison, New Brunswick, N. J. Loss, $15,000. 


Fire recently destroyed the bakery of C. W. Willisdorf, 
239 Main St., Paterson, N. J., with a loss estimated at $5000. 


The Monument Pottery Co., Trenton, N. J., manufacturers 
of sanitary earthware, will build a one-story addition to its 
plant on Ingham Ave. 


The Fitzgibbon & Crisp Co., Trenton, N. J., manufacturer 
of wagons, automobile bodies, ete, is converting its plant 
from a steam operated system to electrical operated, and will 
install individual motors for its machinery and forges. 


Frank A. Mogowan, 126 Broadway, New York, has organ- 
ized a company to manufacture a patent stitch automobile 
tire, and is planning for the erection of a plant at Trenton, 
N. J.:: tire accessories and general mechanical rubber goods 
will also be manufactured. 

Elbert Warren, Allentown, Penn, has acquired property 
on Whitehouse Ave., Hamilton Square, N. J., and rH the 
errection of a sawmill. A feed milling plant will also be 
erected. 

The nitro-glycerine plant at the powder works of the 
Burton Powder Co., New Castle, Penn., was recently destroyed 
by fire. 

Simpson & Hue, Warren, Penn., will enlarge and increase 
the equipment of the Lyman Worsted Mills at East James- 
town, N. Y., which they recently purchased. 

The Dreadnough Tire & Rubber Co., Baltimore, Md., re- 
cently incorporated with a capital of $1,000,000, contemplates 
the erection of a plant for the manufacture of automobile 
tires and miscellaneous rubber goods. New machinery will 
be instalied. 

Bids are now being received by John Freund Jr., arch., 
11 East Lexington St., Baltimore, Md., for the construction of 
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a two-story bakery, 350x100 ft., for the City Baking Co. 
Noted Feb. 20. 
Fire, Mar. 15, damaged plant A Paul Masson Co., manu- 


facturer of matches, Baltimore, Md. 
SOUTHERN STATES 


Fire, Mar. 25, destroyed planing mills and lumber yards 
of Robert Menefee, Warrenton, Va. Loss, $12,000. 

The Cumberland Valley R.R. will rebuild its grain ele- 
vator at Martinsburg, W. Va., which was recently destroyed 

fire. Press reports state that the new elevator will cost 
about $35,000. G. C. Koons, Chambersburg, Penn., is ch. engr. 

Fire, Mar. 14, damaged plant of Wilmington Door & Lum- 
ber Co., Front and Ann Sts., Wilmington, N. C. Loss, $50,000. 

Fire, Mar. 22, damaged the plant of the Wilmington 
Handle Works, Wilmington, N. C. Loss, $40,000. 

Fire, Mar. 17, destroyed planing mill and box factory of 
Sylacauga Lumber Co., Sylacauga, Ala. Loss, $3000. 

Fire, Mar. 18, destroyed saw and planing mill of Theodore 
Benbinger, Madisonville, La. Loss, $30,000. F 

The Texas Cotton Oil plant, St. Joseph, La., was destroyed 
by fire, Mar. 17. Loss, $60,000. 

The Nashville, Chattanooga & St. Louis R.R. is erecting a 
new boiler house at Paducah, Ky., and will require power 
equipment for the operation of its shops and roundhouses 
there. The company’s general offices are located at Nash- 
ville, Tenn. 

J. Schwarzwalder & Co., Louisville, Ky., will be in the mar- 
ket for individual motors for its cooperage plant in the near 
future. Arthur Herb may be addressed. 

William Weis, Maysville, Ky., is planning the erection of 
a cold-storage plant and abbatoir. 


MIDDLE WEST 


The J. A. Lyon Packing Co., Bellefontaine, Ohio, will 
erect a two-story addition to its factory. The offices of the 
company are located at 300 West Chillicothe St., Bellefontaine. 

The Bryan Show Case Co., Bryan, Ohio, is receiving bids 
for the erection of a showcase factory. The building will 
be two-story, 75x100 ft. A. C. De Curtins, Lima, Ohio, is arch. 

The Harper Tire & Rubber Co., Canton, Ohio, has been 
organized with a capital of $100,000, and will engage in the 
manufacture on automobile tires. The directors are Warren 
D. Harper, James Thomas and Albert Vayo, all of Canton. 

The Valley Packing Co., 3673 Coleman Ave., Cincinnati, 
Ohio, is in the market for a boiler. Work on the construction 
of the new boiler house for the company has begun. 

The cold-storage plant of the People’s Packing Co., Cleve- 
land, Ohio, is nearing completion. The building will be 
erected on West 63d St. 

The Philip Binz Monumental Works has secured a permit 
for the erection of an addition to its factory on West 25th 
St., Cleveland, Ohio. Noted Mar. 6 

The Forest City Paint & Varnish Co., Cleveland, Ohio, has 
secured a permit for the erection of a factory at 3334 Lake- 
side Ave., Cleveland. 

The city of Cleveland, Ohio, has awarded contracts for 
the erection of a laundry, to cost $27,000, at Scranton Road 
and Valentine Ave. It will be a part of the city hospital 
group now in course of construction at a cost of $2,000,000. 
M. B. Vorse is the arch. 

The carriage and wagon works owned by Peter Black, 
Marion Ave. and 3 East 14th St., Cleveland, Ohio, were totally 
destroyed by fire, Mar. 17. 

The Eagle Laundry Co., Cleveland, Ohio, is receiving bids 
for the erection of a ree-story and basement laundry, 62x104 
ft. Estimated cost, $40,000. 

The plant of the Ford Plate Glass Co., Rossford, Ohio, is 
nearing completion. The new structure will double the capa- 
city of the present plant. 

The Lake Shore & Michigan Southern Ry. 
an ice house at Goshen, Ind., to cost $14,000. 

The Greensburg Fertilizer Co. has been organized at 
Greensburg, Ind. The company has urchased a factory, 
which will be equipped as soon as possible. 

Excavation work has started for the erection of the fac- 
tory for the Van Camp Packing Co., Indianapolis, Ind. The 
building will be erected on Kentucky Ave 

The Indianapolis Elevator Co., Indianapolis, Ind., is making 
extensive improvements at Elevator A. A reinforced-concrete 
addition will be built to its old plant. 

Fire, Mar. 18, Goatroyes the plant of the American Pressed 
Brick Co., La Porte, Ind. Loss, $30,000. 

A canning factory will be erected at 
Ind. John W. Beck, Young America, is mer. 

Cc. B. Davis, 393 Jefferson Ave., Detroit, Mich., will erect 
a one-story addition to his laundry The structure will be 
53x82 ft 

The Marietta Laundry Co., Marietta, Ohio, has awarded the 
contract for the erection of a two-story and basement laun- 
dry, 37x124 ft. The cost has been estimated at $10,000. 


Co. will erect 


Young America, 


has 


The J. B. Day Co., 20 East Illinois St.. Chicago, IIL, 
awarded the contract for the erection of a five-story and base- 
ment varnish factory. The building will be 25x100 ft. 

The L. F. Nonnast Furniture Co., Chicago, Ill. will 


erect an addition to its factory. The building will be a seven- 


story structure, 50x70 ft. The cost has been estimated at 
$40,000. 

Fire has destroyed the factory of the J. A. Spencer Hay 
Press Co., Dwight, Ill. Loss, $75,000. 


Bids were received Mar. 31, by the Boss Mfg. Co., Kewanee, 
Tll., for the erection of a two-story and basement factory, to 
cost $40,000. The company makes hose and mittens. 

Bids will be asked soon by the Louden Packing Co., Mat- 
toon, Tll., for the construction of a canning factory. The 
building will be one story, and will cost $5000. 

Fire, Mar. 16, destroyed the plant of the Ford Mfe. Co., 
manufacturers of asphalt roofing, Vandalia, Ill. Loss, $50,000. 
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Fire, Mar. 22, destroyed the grain elevator of C. E. Ding- 
wall Co., 191 Florida St., Milwaukee, Wis. Loss, $35,000. 


Reginald Gibson, Milwaukee, Wis., is preparing to erect an 
addition to his laundry at Milwaukee. Plans for the struc- 
ture have been completed. 


WEST OF THE MISSISSIPPI 


The Independent Baking Co., Davenport, Iowa, will erect 
a five-story bakery and office building in Davenport. George 
M. Bechtel is pres. 

The Universal Portland Cement Co., a subsidiary of the 
United States Steel Corporation, has started the erection of 
Plant No. 7, at Duluth, Minn. The estimated cost is $1,700,000. 

Fire, Mar. 17, destroyed the pisat of the Peyton Paper Co., 
322 West Michigan St., Duluth, Minn. Loss, $75,000. 

The Carpenter Baking Co., Omaha, Neb., plans to erect an 
addition to its bakery to cost approximately $100,000. It will 
a four-story structure. 

The Missoula Canning & Produce Co., Mssioula, Mont., re- 
cently incorporated with a capital of $25,000, will erect a plant. 
L. B. Converse, P. M. Reilly and Fred Hensolt are interested. 

The St. Louis Motion Picture Co., St. Louis, Mo., plans to 
enlarge its factory at 25th and Montgomery Sts., to about 
double its present capacity. O. E. Goebel is pres. 

The Soogaia Lumber Co., Mena, Ark., will build an additional 
planing mill to its plant. 

The Oriental Oil Co., Dallas, Tex., has started the erection 
of a refinery and grease factory in West Dallas. The esti- 
mated cost is $100,000. 

Fire, Mar. 13, destroyed the heading finishing mill of the 
Gulf Cooperage Co., Texarkana, Tex. 2088, $15,000. 

The Pierce-Fordyce Oil Association, Texas City, Yex., will 
erect a plant for the manufacture of praaffine was. The esti- 
mated cost is $25,000. 


WESTERN STATES 


The Union Oil Co., Los Angeles, Calif., is planning to erect a 
a Comeyans yet at Reno, Nev. More than $100,000 will be 
expended. . L. Van Buren is in charge. 

The Bay City Lumber Co., Aberdeen, Wash., will erect a dry 
kiln at a cost of about $5000. : 

W.J. Feltand W. W. Hobbs of the Midget Mill Co., Spokane, 
Wash., are contemplating the erection of a large flour mill at 
Almira, Wash. 

Appleton & Carter, Lake Wenatchee, Wash., plan to erect 
a new shingle mill, which will cost approximately $15,000. 

_ The Toronto City Products Co., Little Falls, Wash., has been 
incorporated witha oagite stock of $100,000. The directors are) 
J. A. Veness, George W. Daniels and W. R. Dilley. The com- 
pany will erecta plant at Little Falls for the manufacture of tile. 

The Quinault Lumber Co., Raymond, Wash., will erect a dry 
kiln at a cost of $5000. 

The Harbor Island Lumber Co., Seattle, Wash., plans to 
rebuild its sawmill, which was damaged by fire on Mar. 1, 
to the extent of about $50,000. Noted Mar. 27. 

The city of Tacoma, Wash., will vote bonds at the spring 
election for the erection of a cold-storage plant at the munici- 
ew dock. The machinery will cost about $90,000. J. C. Corbin, 

eattle, Wash., has prepared plans. 

The Northern Pacific Ry. Co 
May St., Walla Walla, Wash. 


The Wenatchee Natural Ice Co., Wenatchee, Wash., re- 
cently incorporated by A. H. Harrison, A. E. Wielnad ana 
A. D. Morton, plans to erect an ice plant at Wenatchee. 


E. L. Wieder and C. H. Weider, of Albany, Ore., and J. P. 
Roberts, of Portland, Ore., have purchased the Albany Steam 
Laundry, Albany, and will install new machinery. 


The Mutual Milling Co., Klamath Falls, Ore., recently in- 
corporated by Charles Graves, William Sandham and G. R 
Manning, have leased a tract of land near Chiloquin, Ore., and 
ae gros a large sawmill plant with a daily capacity of 60,- 

t. 


will erect an ice plant on 


Porter Bros., Railway Exchange Bldg., Portland, Ore., have 
purchased 102,000 acres of timber land in Elinn County, and 
will erect two large sawmill plants. 


The Troy Laundry Co., Portland, Ore., is having plans pre- 

pares for a steam laundry plant, to be erected at Bast 10th, 

ast 11th and East Pine Sts., Portland. The estimated cost 
is $75,000. E. F. Lawrence, Portland, is the arch. 


_ The Albers Bros. Milling Co.,"Portland, Ore. ,has increased 
its capital from $1,000,000 to $2,500,000 for the purpose of in- 
creasing its manufacturing facilities. 

The Rogue River Fruit & Produce Asoc., Medford, Ore., 
will erect a cold-storage plant at Medford, estimated to cost 
$40,000. A. C. Randall is pres. 

. The Creamery Co-Operative Assoc., Prarie City, Ore., is 
planning the erection of a modern creamery and butter fac- 
tory at Prairie City. 

The Star Lumber Co., Reedsport, Ore., will erect a lumber 
mill at Reedsport. About $500,000 will be expended. 


George S. Mills, Vale, Ore., contemplates the erection of @ 
cement plant at Vale. 

John H. Smith, Denver, Colo., will establish an ice plant and 
refrigerating and precooling plant at Anaheim, Calif., to cost 
approximately $25,000. 

The U. S. Asphalt Co., Bakersfield, Calif.. will erect an 
asphalt plant at Bakersfield, to cost approximately $150,000. 
T. C. Bond is in charge. 

The drilling outfit of the Traders’ Oil Co., Bakersfield, 
Calif., was destroyed by fire, Mar. 15, causing a loss of $6000. 

The Model Laundry Co., Longbeach, Calif., has taken out 
a permit to erect a steam laundry plant on West Seventh 
St., Longbeach. The estimated cost is $5000. 
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The California Paint & Glass Co., Los Angeles, Calif., has 
acquired a site on Lafayette St., Los Angeles, and will erect 
a plant for the manufacture of its poects ties. The estimated 
cost is $50,000. J. A. Traters and R. Townsend are in- 
terested. 

Roger E. May and E. C. Scher, Los Angeles, Calif., have 
purchased a site on South Alameda St., Los Angeles, and will 
erect a large sash and door factory. 

Frank Roselli, Los Bancos, Calif., is interested in a com- 
pany which is being formed by local business men, with a 
capital of $10,000, for the purpose of establishing an ice and 
cold-storage plant at Los Bancos. 

The Pacific Redwood Co., Ukiah, Calif., recently incorpor- 
ated, has acquired the Moxey property near Mendocino, Calif., 
and will erect a large sawmill plant. H. L. Preston is pres. 

G. M. Anderson will erect a group of factory patdings at 
Niles, Calif., for the manufacture of moving plotare lms. 
The estimated cost is $50,000. G. W. Page, Rea Bldg., San 
José, Calif., is the arch. 

The Phceenix Milling Co., Sacramento, Calif., is having 
plans prepared for the construction of a four- -story milling 
plant at 12th and B Sts., Oak Park, Calif. The estimated cost 
is $80,000. 

T. H. Benton, Redding, Calif., whose box factory was re- 
cently destroyed by fire, is (lanning to rebuil 

The Union Oil Co., Los Angeles, Calif., will erect a distri- 
buting plant on its property near the Santa Fe tracks at Reed- 
ley, Calif. 

The Pacific Coast Seeded Raisin Co., Fresno, Calif., is con- 
sidering sites at Reedley, Calif., for the erection of a raisin seed- 
ing plant. 

The Cottonevo Lumber Co. contemplates the erection of 
a sawmill at Rockport, Calif 

C T. Black, Sacramento, Calif., has purchased a site at Los 
Molinos, Calif., and will erect a creamery plant, having a 
capacity of 1000 1lb., and an ice plant capable of manufactur- 
ing five to ten tons of ice daily. 

A. F. Dodge, Exeter, Calif., and E. E. Squires, Salt Lake 
City, Utah, have taken over the mill of the California Lumber 
Co., near Loyalton, Calif., and will expend about $10,000 for 
improvements. 

Fire damaged the asphalt refining plant of the Standard 
oo” Co., Richmond, Calif., to the extent of about 10,000, on 
Mar. 17. 

The contract has been awarded for the construction of a 
five-story knitting mill of reinforced concrete for the Gant- 
ner & Mattern Co., San Francisco, Calif. The estimated cost 
is $120,000. 

The Workman Packing Co., San Francisco, Calif., is having 
plans prepared for the construction of a four-story canning 
plant on Harrison St., San Francisco. It will be a fireproof 
structure. 

The Santa Rosa Shoe Mfg. Co,, Santa Rosa, Calif., is havin 
plans prepared for'‘the construction of a new factory of brick 
at Third and F. Sts., Santa Rosa. Noted Feb. 13 

The Pacific Lumber Co., Scotia, Calif., will erect a planing 
mill and factory at its plant. The estimated cost is $25,000. 

E. Cc. Jackson, recently of Los Angeles, Calif., is planning 
the erection of a steam laundry plant at Taft, Calif. About 
$12,000 will be expended. 


CANADA 
Fire, Mar. 22, damaged the Robert Elder Carriage Works, 
Soho and Phoebe Sts., Toronto, Ont. Loss, 300. 


Fire, Mar. 19, destroyed the main building of the Malcolm 
Canning Co., Medicine Hat, Alta. Loss, $100,000. 





NEW INCORPORATIONS 








METAL WORKING 


‘ The following companies have been incorporated to manu- 
acture: 

Southern Public Utilities Co., Portland, Maine: railroad 
ears of all kinds. Capital, $5,000,000. Incorporators: A. F. 
Jones, pres., A. A. Richards, Portland. 

Steward & Marston Co., Showhegan, Maine heating, 
plumbing and sanitary appliances. Capital, $25,00 So, Incor- 
porators: B. Steward, pres., C. R. Marston, treas., Show- 
hegan. 

Butterfield & Co., Inc., Boston, Mass.; machinery. Capital, 
$2,000,000. Incorporators: W. P. Everts, J. R. Lazenby, E. T. 
Roche, Boston. 

The Ensign Mfg. Co., Boston, Mass.; adding machines. Cap- 
ital, $400,000. Incorporators: M. C. B. Ensign, pres., Fred R I 
Hardenbergh, Michael Burke. 

Walter G. Ruggles Co., Boston, Mass.; steam specialtie 
Capital, $20,000. Incorporators: Walter G. Rugeiea Charies 
B. Klingman, George McAnuel. Noted incorrectly Mar. 13. 

L. E. Sanborn Co., Boston, Mass.; metals. Capital, $50,000. 
Incorporators: A. J. Turck, Boston. 

The Hartford Iron Works, Inc., Hartford, Conn.; iron work. 
Capital, $50,000. Incorporators: W. A. Clinton, F. P. Lyons, 
E. J. Manning, all of Hartford. 

New England Car Co., New Haven, Conn.: railroad cars. 
Capital, $100,000. Incorporators: Thomas M. Steele, Arthur D. 
Osborn, Harrison T, Sheldon, New Haven. 

F. & P. Auto Transportation Co., Inc., Boro. Brooklyn, 
N. Y.; venicles Wee! Go by gas, electricity. Capital, $70,000. 
Incorporators: W. O. Goddard, F. K. Fairchild, G. A. Logan, 
Brooklyn, 

Associated ‘in Mechanics, Inc., Boro. Manhattan, N. Y.; 
autos and auto parts. Capital. $100,000. Incorporators: Harry 
aerate, SS C waetes Tichenor. William J. Hoover, 10 East 42d St., 
ew ork 
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Conlon Simplex Moghine Co., Inc., Boro. Manhattan, N. Y.; 
laundry machinery. Capital, $175, 000. Incorpurators: Walter 
J. Conlon, William a. iggins, M. R. Conlon, 92 Woodruff 
Ave., Brooklyn, N. 

Tropical nea Co., Inc., Bore. Manhattan, N. Y.; 
machinery for evaporation of fruits. Capital, $30, 000. In- 
corporators: William S. Brown, Malcolm Stuart, Harry How- 
ard Love, 96 Wall St., New York. 

Pressed Steel Co. of Ne 1 arg Inc., Boro. Manhattan, N. Y. 
Capital, ae 000. Incorporators: S. Van. Buskirk, Keyport, 
N. . V. Batler, Brooklyn; B. Butler, New York. 





FORTHCOMING MEETINGS 








National Metal Trades Association, annual convention, 
Apr. 9-10, New York, N. Y., Hotel Astor. Commissioner, Rob- 
ert Wuest, New England Building, Cleveland, Ohio. 


The National Supply and Machinery Dealers’ Association, 
Southern Supply and Machinery Dealers’ Association, Ameri- 
can Supply and Machinery Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 1913, Indianapolis, Ind. F. D. 
Mitchell, secretary, 309 Broadway, New York Cit. 


National Machine Tool Builders’ Association. Goring. _—. 
ing, May 15-16, 1913, New York City, Hotel Astor. eneral 
manager, James H. Herron, Cleveland, Ohio. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St.. New York City. 

Master Boiler Makers’ Association. Annual convention, 
May 26-29, Chicago, lll H. D. Vought, 95 Liberty St. New 
York City. 

American Railway Master Mechanics’ Association. Annual 
convention June 11-13, Atlantic City, da. Jd. W. Tayler, 
secretary, Old Colony Building, Chicago, Ill. 

Master Car Builders’ Association. Annual convention, 
June 16-18, Atlantic City, N. J. J Taylor, secretary, Old 
Colony Building, Chicago, Il. 

American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J., Hotel Traymore. Edwar 
Marburg, secretary, University of Pennsylvania, Philadelphia, 
Penn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St.. New York City. 

Boston Branch By oem: Metal Trades Association. maethiy 
meeting on first Wednesday of each month. Young’s Hote 
meeting third Saturday. Philip Frankel, secretary, 310 New 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
meeting fcurth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. L 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 


Superintendents’ and Foremen’s ue of Cleveland. Monthly 
England Building, Cleveland, Ohio 


Western Society of Engineers, Cubniee Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, Warder, 1785 Monadnock Block, 


Chicago, Ill. 


Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
gone. Howard Evans, secrvetary, Pier 45 North, Philadelphia, 

enn 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St. New York City. 


WANTS 


Positions Wanted, three cents per word, each insertion 
Positions Open, 
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POSITIONS OPEN 


Arkansas 


OFFICE MANAGER with $6000 to invest in growing ma- 
chine and foundry business in Southwest; immediate accept- 
ance. Write for particulars. P. 609, Am. Machinist. 





April 3, 1913 


Connecticut 


MAN to look after tool room; one accustomed to nice work 
preferred; no boozer need apply. P.O. Box 780, Hartford, Conn. 


Illinois 


FOREMAN, experienced in lathe-chuck menufacturing: an 
unusual opportunity for a man with wide experience. . Ww. 
694, Am. achinist. 


Maryland 


TELEPHONE MAINTENANCE man for repair and inspec- 
tion of a large Eastern power company’s private telephone 
system; permanent pousse to the right man, paying from 
$75 to $85 per month, according to qualification; one having 
experience in intercommunicating telephone system preferred. 
P. 677, Am. Machinist. 


ASSISTANT MACHINE SHOP SUPERINTENDENT, with 
large manufacturing corporation, to take particular charge 
of shop system, routing of works, stores, etc.; previous ex- 
perience along these lines necessary; also must have a certain 
amount of practical knowledge of machine-shop practice; 
reply in own handwriting, stating age, experience, salary 
expected, references, etc. P. 672, Am. Machinist. 


Massachusetts 


OPERATORS on Jones & Lamson, and Gridley automatic 
machines: state experience and wages expected. P. 634, Am. 
achinist. 


TOOL MAKER with experience on jigs and fixtures; no 
punch or die experience necessary; we are always busy; state 
age, experience, references and pay required. Golding Mfg. 
Co., Franklin, Mass. 


OPERATORS, experienced, for Jones & Lamson, Gridley 
and Cleveland automatic machines, to work on night force 
for large concern in western Massachusetts; good wages to 
good mechanics. P. 673, Am. Machinist. 


MECHANICAL DRAFTSMAN, experienced, familiar with 
jig and fixture design, and special machines, for a _ per- 
manent position with a large manufacturing concern in 
Massachusetts. Applicant state age, education, and salary 
expected. Address “Chief Draftsman,” P. 641, Am. Mach. 


Michigan 


OPERATORS—We are frequently needing good operators 
for turrets and gear cutters, pacgens Jones & Lamson and 
Gleason, and invite applications. rost Gear & Machine Co., 
Jackson, Mich. 


New England States 


TOOLMAKER, used 
work in machine-tool 
five years, experience, 
not a fast worker do not apply. P. 


to jigs, fixtures and experimental 
business; state where employed last 
age and wages expected; if you are 
531, Am. Machinist. 


New Hampshire 


LATHE AND FLOOR MEN, experienced. 
Machinery Co., Claremont, N. H. 


Apply Sullivan 


New Jersey 


DESIGNERS AND DRAFTSMEN on automatic machinery, 


tools, jigs and fixtures for small interchangeable parts; ap- 
lications wanted only from first-class men in this line; 44- 
our week and permanent positions. P. 675, Am. Machinist. 


AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


DRAFTSMEN bd ice-machine manufacturing concern: 
state experience and salary expected. P. 657, Am. Machinist. 

TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 


FOREMAN, with experience in manufacturing of 
machinery; state age, references, experience and 
wanted. P. 667, Am. Machinist. 


PATTERN MAKERS AND MACHINISTS—We are increas- 
ing our working force and invite applications from pattern 
manets a machinists. Address err Turbine Co., Wells- 
ville, N. 


EXPERT OPERATORS on Landis grinders, Warner & 
Swasey turret lathes, Gridley and National-Acme automatics, 
gear hobbing machines and Gleason generators. Address New 
Process Gear Corporation, Syracuse, N. Y. 


AN ESTABLISHED CONCERN having a small, well- 
equipped machine shop, manufacturing specialties for which 
there is a good market requires the services of an experi- 
enced mechanic, one who would be willing, after investiga- 
tion to invest some money in the business and be able to 
take an active part in the management to push and extend 
the business. The concern is in good financial condition and 
to the right man a good proposition would be made. P. 653, 
Am. Machinist. 


light 
salary 


Ohio 


CRANE ERECTORS, experienced; must have had electrical 
experience and furnish reference. The Toledo Bridge & Crane 
Co., Toledo, Ohio. 


SUPERINTENDENT to take charge of shop, experienced 
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on small work; must be all around man ;state age, where em- 
ployed, salary; factory near Cincinnati. P. 600, Am. Mach. 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 


MECHANICAL DRAFTSMAN experienced in machine tools 
and heavy machinery in general. . 685, Am. Machinist. 


SALES MANAGER—Old established concern making heat- 
ing boilers and miscellaneous tank work, have a splendid 
opportunity for a live, experienced man; must be a man of 
demonstrated es f and preferably one who has had charge 
of sales in identical lines. P. 590, Am. Machinist. 


MACE IN ET S--Large Philadelphia machine shop increasin 
output requires small number additional leadin practica 
men for working gang foremen, on floor work and large tool 
operating; only experienced men considered; must be perma- 
nent and steady; state experience, age and compensation ex- 
ected; good openings for really ambitious men. P. 684, Am. 
fachinist. 


COST OR WORKS ACCOUNTANT—Wanted, active, ener- 
getic man, preferably with mechanical engineering education, 
for foundry and machine business; knowledge of manufac- 
turing routine and works accounting methods essential; 
state in detail age, height, weight, education, chronological 
record of experience, business references, character references, 
salary expected, how soon available. Address Auditor, P. O. 
Box 1124, Pittsburgh, Penn. 


WORKS MANAGER—Old well established company, oper- 
ating boiler shop and general machine departments—jobbing 
and specialties—have unusual opportunity for aggressive 
capable man who has demonstrated high grade ability as an 


organizer and producer; salary to begin, $2000; correspond- 
ence strictly confidential; state education, shop experience, 
places employed, positions held, salary received. Applica-| 
tions omitting any of these points will have no attention 
whatever. Address Post Office Box 340, Philadelphia, Penn. 


OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand four operators of our 
type casting and composing machine; these operators do 80 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Rhode Island 


A MAN who is an expert on fine small tools and thoroughly 
posted on ways of increasing production without sacrificing 
quality or accuracy; when writing give full past experience, 
age, references and salary expected. P. 695, Am. Machinist. 


TOOL DESIGNERS, several A-1. who have had long ex- 
perience in the designing and drawing of high class jigs and 
fixtures, for the economical and interchangeable production 
of duplicate parts for automobiles, motor cycles, sewing ma- 
chines, adding machines, etc.; no junior draftsmen need ap- 
ply. Apply Taft-Peirce Mfg. Co., Woonsocket, ae 


MECHANICS ATTENTION—Locate permanently in Provi- 
dence; we can offer steady, attractive positions to toolmakers 
and machinists, draftsmen and patternmakers; good wages, 
reasonable rents, good schools, good beach resorts; a live, 

rogressive city; positively no labor trouble: no charges. Mr. 
olland, Manufacturers’ Association, 420 Butler Exchange, 
Providence, R. I. 


TOOL MAKERS, first class. on jig and fixtures, and punch 
and die work; to those qualified, we can offer permanent po- 
sitions at good wage rates: we have a large modern and up- 
todate tool room, equipped with new machine tools and facil- 
ities; finest of sanitary working conditions: we maintain ho- 
tel and restaurant for 6ur employees at a nominal cost. Apply 
Taft-Peirce Mfg. Co., Woonsocket, R. I. Factory located short 
distance from Providence and Boston. 





West Virginia 


WOOD PATTERN MAKERS, first class (no lebor trouble). 
Apply Wheeling Mold & Foundry Co., James Glass, foreman 
pattern maker, Wheeling, W. Va. 


Wisconsin 


MACHINIST, one competent to fit and erect high-class 
machine tools, also planer man used to machine-tool work; 
ate ex grseaee and wages expected. Phoenix Mfg. Co., Eau 

aire, Wis. 


DRAFTSMAN—Large manufacturing company in Middle 
West wants a first-class draftsman in the centrifugal-pump 
department; young man with about ten years’ drawing-room 
experience, including several years on pumps; must be a good, 
competent detail designer and careful checker, able to handle 
men and take the position of chief draftsman in a few 
months; write fully. P. 676. Am. Machinist. 


POSITIONS WANTED 


California 


SUPERINTENDENT AND MECHANICAL expert, twenty 
years experience as machinist, tool maker, designer and su- 
perintendent. Press blanking and redraw, automatic and 
semi-automatic labor saving machinery. Only firm willing to 
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pay for first class man, any locality. P. W. 650, Am. Ma- 
chinist. 


Connecticut 

BY A CONNECTICUT YANKEE, as superintendent of 
manufacturing plant; is an expert; with present firm seven 
years; can do things, and wants the chance; age 40 years. 
} W. 670, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN is the posi- 
tion wanted by a man aggressive, good executive and organ- 
izer, tharonght familiar with modern shop practice, experi- 
enced on gasoline, heavy oil engines and general machine 


work; best of references as to character and ability; at pres- 

ent holding position of importance. P. W. 671, Am. ach. 
Illinois 

SUPERINTENDENT, PRODUCTION MAN, systematizer, 


organizer. P. W. 662, Am. Machinist. 

CHIEF INSPECTOR with broad experience on smail and 
medium machinery parts at present employed; location im- 
material. P. W. 627, Am. Machinist. 

ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert On punch and die 
work and familiar with modern methods. P. W. 679, Am. Mach. 

PRODUCTION MAN on small accurate interchangeable 
arts, would like position in Eastern States as supersaseecont 
Por small growing concern; best references. P. W. 623, Am. 
Machinist. 

MANAGER—Man of 35, has occupied executive positions 
for past ten years with several large machine-tool houses as 
sales manager and assistant, desires similar position with 
good house; or as branch manager; well known both to man- 
ufacturers and the Western trade. P. W. 692, Am. Machinist. 

FACTORY MANAGER OR SUPERINTENDENT, man of 
broad experience and successful record; familiar with manu- 
facture of electrical apparatus, gas engines, pneumatic tools, 
etc.; has ability and personality and who eventually builds 
a strong executive organization; experience in mae men 
is varied and extensive; location immaterial. P. W. 669, Am. 
Machinist. 

Massachusetts 


SUPERINTENDENT OR GENERAL FOREMAN, energetic 
and resourceful; wide experience on rate setting; age 35; now 
employed. P. W. 636, Am. Machinist. 

POSITION where excellent knowledge of shop systems, 
cost finding, payroll systems and storekeeping would be of 
value; now assisting in installing shop systems; ony, —- 
manent responsible position desired. P. W. 688, Am. Mach. 

TWELVE YEARS EXPERIENCE as general foreman and 
superintendent in machine tool and automatic machinery line 
fits me for a responsible position where high production 
methods and executive ability are essential. W. 687, Am. 
Machinist. 

AMERICAN, 39, inventor and practical mechanic, 22 years’ 
experience on jigs, tools and dies of all kinds, including drop 
forge, die sinking, complicated and special machinery; has 
held the position as chief designer, foreman and superintend- 
ent; good executive and systematizer; now employed, desires 
responsible position; best of references. P. W. 696, Am. Mach. 


Michigan 


GENERAL SUPERINTENDENT, who is thoroughly prac- 
tical and experienced in economical methods of manufac- 
turing automobile parts, an exceptionally good organizer and 
a mixer of labor to are labor troubles and believer in 
piecework. P. W. 656, Am. Machinist. 

COST ACCOUNTANT AND SYSTEMATIZER; ten years’ 
experience; can install and take complete charge of entire 
factory system; understand mechanical drawing; familiar 
with stock and stock keeping; married man 29 years old; not 
afraid of work or responsibility; location Central States. 
P. W. 652, Am. Machinist. 

New Jersey 


MECHANICAL DRAFTSMAN AND DESIGNER, automatic 
machinery and tools; eight years’ apop and drafting-room 
experience; technical graduate. P. W. 674, Am. Machinist. 

DRAFTSMAN, experienced in the machine shop, tool room, 
drawing room, experimental work, design of tools for inter- 
changeable manufacturing and checking; age 24: married; 
New York City vicinity preferable. P. W. 691, Am. Machinist. 

SUPERINTENDENT OR MASTER MECHANIC—Good ex- 
ecutive, successful shop organizer, jig, tool and fixture de- 
signer, cost reducer, experienced in office and shop work, ma- 
chine tools, automobiles and accessories, pumps, engines and 
ability to man- 


special machinery; highest references, provin 
oundries. P. W. 


age entire plant, including iron and brass 
567, Am. Machinist. 
New York 


MECHANICAL DRAFTSMAN, experienced in general ma- 
chinery and automobile design. P. W. 680, Am. Machinist. 


DRAFTSMAN, mechanical, first-class detailer on special 
and automatic machinery; technical training. P. W. 699, Am. 
Machinist. 

SUPERINTENDENT, practical 
sires change. “Interchangeable 
Am. Machinist. 

FOREMAN successful in 
isfactory cost in automobiles and trucks, 
motor preferred. P. W. 648, Am. Machinist. 

STEAM TURBINE DESIGNER desires position with a 
company who wish to develop a line of turbines; practical, 
original and inventive. P. W. 630, Am. Machinist. 

HARDENER AND*TEMPERER on all kinds of carbon and 
high-speed steels, also case-hardening and carbonizing, wishes 
steady position, city or country. P. W. 697, Am. Mach. 

_ DRAFTSMAN AND DESIGNER, on machine tools and spe- 
cial machinery, desires position with firm that can offer a 
permanent position to uptodate man. W. 686, Am. Mach. 

AUTOMOBILE ENGINEER ex-Superintendent, experi- 
enced, desires connection with truck or accessories manufac- 


keen executive, de- 
374, 


man, 
Manufacturing,” P. 


roducing first class work at sat- 
desires change; 





Vol. 38, No. 14 


turer; charge of equipment for transportation, express or large 
truck users; best of experience; producer of results. P. ’ 
690, Am. Machinist. 

COST AND FACTORY ACCOUNTANT, 26, married, thorough 
knowledge cost accounting, purchasing, store room and man- 
ufacturing detail, now employed, wishes to change for per- 
manent position in Brooklyn or New York; best reference. 

. W. 698, Am. Machinist. 

DESIGNER, age 35, graduate engineer, 15 years successful 
experience special and automatic, also fine machinery; ex- 
ceptionally capable on experimental development and F nan 
tical design of new machinery and devices; a result producer. 

W. 681, Am. Machinist. 

Ohio 


CHIEF DRAFTSMAN wishes position. 
bor saving machinery, thorough on all mechanical, patent 
office and construction work, 22 years’ experience. Tech- 
nical education, can produce the goods at minimum cost. 
P. W. 647, Am. Machinist. 

SUPERINTENDENT, ‘high-class mechanical and production 
pe heen can show results at-once in manufacturing ma- 
chinery, tools, dies, deep-drawn metal stampings, iron and 
steel foundry; hustling, economical and systematic orqaniaer: 
highly competitive lines has been my specialty. P. .- 693, 
Am. Machinist. 

MANAGER OR GENERAL SUPERINTENDENT, oy a man 
whose experience in the organization and supervision of 
manufacturing plants in various lines has been extensive and 
successful; thoroughly practical and familiar with modern 
or ogg in such departments as machine, foundry, smith, 
oiler, wood and kindred departments; excellent record in 
the management of nee the establishment and perpetuation 
of the open-shop principle and piece-work system and eco- 
nomical production ety ; fixed salary or percentage of 
net results. P. W. 658, Am. achinist. 


Pennsylvania 


YOUNG MAN, experienced in manufacturing costs, desires 
position where energy and ability count; references previous 
employer. P. W. 682, Am. Machinist. 

MACHINIST, experienced on large horizontal gas engines, 
would accept position, erecting, repairing, or operating; first- 
class references. W. 700, Am. Machinist. 

TOOL MAKER well up on jig and fixtures and modern 
methods of interchangeable work wishes position as foreman 
about May the first, west of Pittsburgh. P. W. 654, Am. Mach. 

MECHANICAL DRAFTSMAN AND DESIGNER, experienced 
on machine tools and general machinery; four years’ shop 
practice; age 26; salary moderate. P. W. 628, Am. Machinist. 

MACHINIST AND TOOL MAKER, all around, with techni- 
cal education, desires position as foreman or assistant fore- 
man; eight years’ experience on tools, jigs, fixtures, dies, etc.; 
age 25; will go anywhere. P. W. 678, Am. Machinist. 


MISCELLANEOUS 


Two second hand bevel gear planers wanted. 
Machinist. 

Punch press tools, jigs fixtures, etc. 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Machines designed, drawings made. 3519 
Frankford Ave., hiladelphia, Penn. 

Patent 1,037,921 for sale; improvement in gearing auto- 
matic reversing drive. M. 621, Am. Machinist. 

For Sale— A complete set of C. E. Johansson (Swedish) 
gages and holders in first-class condition. M. 689, Am. Mach. 

Canadian manufacturer would like mechanical devices to 
manufacture, either contract or royalty. M. 683, Am. Mach. 

For sale, patterns, drawings, jigs, etc., for an old estab- 
lished line of heavy engine lathes; good reputation. M. 640, 
Am. Machinist. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret_lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. 

Mechanical engineer, employed, 10 years’ experience in gas 
engine and machine tools, desires outside work in designing 
or drafting. Address Box 3174, Bridgeport, Conn. 

Wanted to buy second-hand rotary planer and milling ma- 
chine, suitable for planing ends of steel columns; state age, 
capacity, price, etc. V. W. Coddington, North Milwaukee, s. 

For Sale—8s00 small steel gears, 2” P. D., 16 P.. %” hole, 
% face, hub projects 4%”; also 400 air gages. 1%” diameter, 
register to 150 1b., nickel plated. M. 638, Am. Machinist. 

Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


For sale—One 1500-kw. Allis-Chalmers Corliss compound 
engine, direct connected to a Westinghouse 25*cycle, three- 
hase, 400-volt generator; sacrifice price to make room for 
arger machinery. For full information address L. EB. Hanki- 
son, Connellsville, Penn. 

Machine tools and small tools—Alfred Herbert, Ltd., Coven- 
try, having an extensive organization and a large staff of 
salesmen especially engaged on machine tools and small tools 
in Great Britain, France, Germany, Italy, Switzerland, Bel- 
gium, India and Japan, are open to handle good agencies of 
all kinds and invite correspondence with manufacturers. 


Work wanted for sewing machine manufacturing plant 
with complete and modern equipments. Building of small 
machines and parts of such machines in quantities. Many 
years of experience in experimental work and tool making. 
Our work is absolutely precision qual and our rates are the 
went, Sa the city. Linden Precision Works, 21 E. 4th Street, 

ew ork. 


Inventor on la- 


M. 602, Am. 


Taylor-Shantz Co., 


Cc. W. Pitman, 
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Tools in an Oregon Engineering Plant 


By F. A. 


SYNOPSIS—Special equipment for boring logging-en- 
gine cylinders and guides; planing main bearing caps; 
machining crossheads; and turning drums. 

# 

The Willamette Iron & Steel Works, Portland, Ore., is 
one of the largest engineering concerns on the Pacific 
Coast. One of the important lines of operations carried 
on at this plant is the manufacture of logging and hoist- 
ing machinery of all kinds, including yarding engines, 
road, scraping and loading engines, electric hoists, lower- 
ing machines, hill-climbing locomotives, etc. A number 
of views of methods and tools used in the production of 
logging engines are here illustrated. 

These engines are put through the shops in large lots. 
A number of cylinders cast integral with the crosshead 





STANLEY 


Two screws are tapped through the lugs at the top 
of each fixture to form end and lateral stops for the 
locating lugs cast on the cylinders and clamping studs, 
and straps are provided to secure the cylinder in its seat. 
The fixtures are readily adjusted longitudinally and cross- 
wise to accommodate different sizes of cylinders. 

The boring bar is made in the form shown in Fig. 3. 
It is made in halves and jointed at the middle of the 
length, and each section is provided with a taper bearing 
to receive a cutter head, this construction allowing the 
heads to be made with the same size taper bore, so that 
they may be interchanged if desired. Thus, in some 
cases the cutter head used for boring a certain size cyl- 
inder is placed on the opposite side of the bar for boring 
another size of guide, and so on. 





Fic. 1. Jiegaina LoaGinGc-ENGINE CYLINDERS 


guides will be seen in Fig. 1, which represents a portion 
of one lot of castings as brought to the radial drill for 
the jigging of stud holes in the cylinder ends and wings, 
and the boring and facing of the exhaust-pipe connection 
at the end of the steam chest, an operation performed 
with a piloted boring bar guided in a block located inside 
the steam chest. 


BorinG CYLINDERS 


The cylinders are cast right and left hand, as they are 
used in pairs, two for each engine, and are bolted to op- 
posite sides of the engine bed, which is built of heavy 
steel I-beams tied together with stiff cast-iron girts. The 
cylinders and guides are bored in the Barrett machine, 
Fig. 2, where the work rests on four pads cast on the cyl- 
inder for the purpose, these being supported on jack- 
screws in the four fixtures on the bed of the machine. 


The joint in the bar is formed by a taper extension on 
one member entering a taper seat in the other, and at the 
same time the shoulder at the base of the taper is drawn 
up against the faced end of the opposite bar by means of 
the taper thread, which allows the two members to be 
screwed together quickly and rigidly. 

In operation the bar is supported near the center by 
a split brass bushing in a split steady-rest ring, which 
runs in a spider located in the work between the cylinder 
proper and the guides. The head A is adapted to receive 
tools for rough boring the cylinder, a single tool for fin- 
ishing the bore, a flat face cutter for squaring up or facing 
the bottom of the cylinder, and a tool for counterboring 
the cylinder end. During the roughing operation, the other 
tools are, of course, set back in their seats to clear the 
work, and each tool is brought out to position as required. 

The head B is fitted with roughing and finishing cut- 
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ters for boring the crosshead guides, and is also adapted 
to receive a cutter for chamfering both ends of the guides. 
The facing of the outer end of the cylinder and the op- 
posite end of the casting is accomplished with the regu- 
lar facing arms on the machine. 

PLANING OPERATIONS 


The cylinder casting is mounted for the planing of the 
various surfaces on an arbor, which is passed through 
the bore and the guide. ‘T's arbor is placed in a suit- 
able holding fixture on the planer table and here the valve 
seats are planed in the steam chest, and the face of the 
latter is planed to receive the cover and the seat faced for 
the live-steam connection. At the same setting the side of 
the cylinder casting is planed to fit the engine bed and 
to receive a supporting bracket which comes underneath 


when the engine is erected. These planing operations are 











BorING CYLINDERS AND GUIDES 


Fria. 2. 


facilitated by a cast-iron template, which is mounted on 
the end of the supporting arbor and used for setting 
the planer tools for the different cuts. 

A planing operation on a gang of main-bearing caps 
is illustrated in Fig. 4. A single open-box fixture is used 
for holding eight caps, and these are supported on the 
side walls of the fixture with the thrust taken by suitable 
lugs cast at equidistant points along the fixture top. 
Holding bolts are placed between the caps, and straps 
are applied in the manner indicated to secure the work. 

In practically all planer work at this shop “side slope” 
tools are used, which are ground to shape at the outset 
and kept in condition solely by grinding, no forging being 
required at any time*during the life of the tool, and the 
tool lasts until it becomes too short to be secured in its 


‘ 


holder. 
The tools are of high-speed stock of such dimensions 
that the cutting end does not have to be drawn up to a 
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certain height above the body of the steel, but instead, is 
ground as shown in Fig. 4, and in detail in Fig. 5. As it 
wears, it is merely ground back on the side, end and top 
to maintain the predetermined angles of rake and clear- 
ance. 

Similar tools are used extensively on the lathe and for 
turning and facing operations on the vertical boring mill. 
Much of the planer work is done with gang tools of the 
kind shown in Figs. 6 and 7. These are arranged with 
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Fic. 3. Borina Bar 














PLANING Martn-BEARING CAPs 


Fia. 4. 


different numbers of tools and with various types of 
holders, but the illustrations show characteristic construc- 
tions. 

The holder in Fig. 6 has five pairs of headless screws 
for the five tools to rest upon, and there are five screws 
at the rear to take the end thrust of the tools. The 
tools are set out to give each the desired advance over 
the one immediately following, and in the illustration 
they are shown spaced with about +4-in. offset for each 
tool. The three tools in the holder Fig. 7 are offset 
as required by screws tapped through both side walls of 
the holder. 
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MACHINING CROSSHEADS 


Some operations in the machining of the crossheads 
are represented in Figs. 8, 9 and 10. These heads are 
first bored crosswise for the pin, and the fixture, Fig. 8, 
is so constructed as to permit both right- and left-hand 
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Fie. 5. PLaner Too. 




















Fic. 6. GANG PLANER Fic. 7. ANOTHER 
Too. GANG TOOL 
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crossheads to be bored from the proper side for the taper- 
pin seats. The fixture is used on the faceplate of the 
lathe, and the neck of the crosshead is located between 
stop-screws in the gap at the end of the fixture. 

The side of the work rests against a stop in the side 
wall of the fixture. There are two of these stops in oppo- 
site sides of the fixture, and the right-hand crossheads 
are bored and faced while secured against one of these 
stops and the left-hand heads are located against the op- 
posite stop. Setscrews tapped through the walls hold 
the work in position against the stops during the boring 
operation. 

The convex side of the crosshead is turned in the tur- 
ret lathe in the manner indicated in Fig. 9. The open 
end of the work is slipped over a rectangular driver, 
which projects from the faceplate fixture, and a pin is 
passed through the hole in the crosshead and the driving 
projection on the faceplate to hold the work in place while 
the hole for the piston is bored and tapped in the cross- 
head neck. 

A threaded and revolving support carried by the turret 
is then run into the threaded neck to hold the cross- 
head in true alignment for the turning of the face to 
the proper radius for the guide. ‘T'wo turning tools, one 
for roughing and the other for finishing, are carried in 
the square turret in the cross-slide, and a setting tool is 
mounted on the shank of the piloted support for the work, 
to bring the turning tools to the proper position for the 
desired radius on the crosshead. 

The surface of the crosshead for the slipper is ma- 
chined by milling in the fixture shown in Fig. 10. A 
special arbor, which fits the crosshead-pin hole, is placed 
in the work, and the ends of the arbor project under 
the overhanging stop plates on the sides of the fixture. 
When the work is pressed in the fixture, the ends of the 
locating arbor come in contact with the steel plates at the 
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top and the casting is held square for the machining of 
the surfaces to receive the slipper. 


A Homer-Mape Bortne MILL 


The boring mill in Fig. 11 was built by this company 
in 1869. It swings about 10 ft. in diameter and is 
erected with the bedplate flush with the shop floor, the 
table coming a few inches above the floor surface. This 
table is driven by bevel-gear ring and pinion, the latter 
being actuated by a four-step cone pulley at the right. 
The arrangement of the power-elevating mechanism for 








Fic. 10. CrossHeaD MILLING FIXTURE 
the rail and the feeds for the saddle and tool-slide will 
be seen upon examination of the engraving. 

An important feature of this mill is the special cross- 
rail carried near the bottom of the housings. The mill 
is used largely for machining cast-steel drums for log- 
ging engines, and the extra rail has been added for the 
special purpose of facing the inside of the flanges of such 
drums. Only that portion of the rail to the right of the 
center is provided with a guide for the head, as only one 
head is used. This head travels on a dovetail guide and 
carries two tools, which are set out at top and bottom of 
the holder to face out the flanges to the desired width. 


os 
oe 


Efficient Rustproof Coating for Iron 
Patterns 
By GrorGce RoGers 


The annoyance, of iron patterns rusting every time 
they are stored in the pattern vaults can be overcome 
by giving them a coat of beeswax. This will not only stop 
them from rusting, but will also make them leave the 
sand more freely, thus saving time in the foundry and 
also insuring a better grade of castings. 

We take the pattern that is to be waxed and see that 
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Fig. 11. 
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the parting line and draft are correct; then remove any 
lump that may be on it. The wax will hold better if the 
pattern is a little rusty. If it is not, we proceed to rust 
it by immersing it in water and rubbing on a iittle sal- 
ammoniac. When dry there will be a deposit of rust on 
the pattern. 

We then put it under the flame (a Bunsen burner or 
torch, will answer the purpose), and heat it just enough 
to melt the beeswax when applied. Care should be taken 
not to melt the solder if there is any on it. Rub 
the wax all over the pattern with a brush, thereby fill- 


A BortnGc MILL witH AUXILIARY CROSSRAIL 


ing up all little holes and file marks on the pattern. The 
surplus wax is then removed and the pattern left in a cool 
place until perfectly cold. With a stiff bristle brush the 
pattern is given a good rubbing to make it smooth and 
glossy. Large patterns are put in the core oven, or any 
place where there is heat, until warm enough to melt wax. 
The procedure is then the same as for the smaller pat- 
terns and the results are invariably patterns practically 
rustproof and smooth to handle. 


3% 


that famous (or infamous) worm that for 
years has been eating the life out of steel rails has been 
found, or is in process of being found, in the form of an 
insect that destroys cast-iron pipe! Breaks in water mains 
at Syracuse, N. Y., according to the “Journal” of that city, 
showed the cast iron softened so that it could be cut like 
lead. A water-pipe manufacturer, whether the one who made 
the pipe does not appear, is said to have written to a Syracuse 
official advancing the theory that “some minute insects, 
which frequented the water there (at Atlantic City, N. J.) 
exuded an acid secretion, which in conjunction with the salts 
in the water, set up an electrolytic action and softened the 
pipe. Perhaps this is the case at Syracuse.” It is further 
stated that some of the Syracuse pipe has been turned over 
to the Chemical Department of Syracuse University for in- 
vestigation. Ought it not to have gone to the Department 
of Biology, Division of Entomology? Or, perchance to the 
Division of Parasitology, since, whatever the form of life, 
this cast-iron pipe eater is unquestionably a parasite.—“En- 
gineering News.” 


A cousin to 
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Turret Lathes for Turning Shells 


By |. Wm. CHUBB 


SYNOPSIS—A British turret lathe of special design 
embodying many interesting features, such as a friction 
clutch with emergency device and an all-geared head- 
stock with the gears running in an oil bath. 

3 

Greenwood & Batley, Ltd., Leeds, Eng., recently built 
a battery of turret lathes which are especially equipped 
for turning shell caps and bases, the shells being brought 
to the lathe with the points formed. The machines are 
now the firm’s standard turret lathe and, while illus- 
trated here with the tools necessary for shell operations, 
they are being regularly supplied for other work, as for 
instance motor-car details. 

The lathe, without special equipment, is shown in Fig. 
1. It has 9-in. centers, the maximum swing over the 
bed being 18 in. The driving pulley is 9 in. in diameter 
with a 4-in. belt, the net weight is about 7280 lb. The 











Turret LATHE FOR SHELL TURNING 
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For quick manipulation the levers controlling the start 
and stop and changing from one speed to another, are 
fixed on the same center. The first motion shaft is 
driven direct from the single pulley by means of a plate 
and two pins that shear under exceptional load. The 
spindle is a steel forging, hardened and ground, and runs 
in phosphor-bronze adjustable bearings which are ring- 
oiled, while the thrust is taken on ball bearings. At 
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BAsE AND SHELL Cap 
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hole through the spindle is 35g 
explained, was specially ordered. 

Fig. 2 illustrates the base and shell cap, indicating the 
operations performed. The bed of the machine is of box 
section, stiffened by a number of transverse bars along 
the length. Fig. 3 shows a section. The V’s are used 
for guiding the saddles, the headstock having a bearing 
on the rear V as well as on the two flat surfaces. 

The headstock, Fig. 4, is of the all-gear type, kept low 
so that the height scarcely exceeds the maximum swing 
of the lathe, while overhang is avoided. The design is 
especially suitable for motor drive. Twelve spindle 
speeds, arranged with a view to geometric progression, 
from 10 to 150 r.p.m., are obtained through sliding gears, 
friction clutches and ratchet clutch gears, eleven gear 
wheels being employed, plus two for a fixed final reduc- 
In the friction clutches adjustable coils tighten on 
The changes are obtained by the move- 


in., but this, it may be 


tion. 
circular bosses. 


ment of three levers in front of the headstock, a plate 
showing speeds and lever positions, 


Fic. 4. INTERIOR oF HEADSTOCK 

the front end the spindle is flanged for the direct at- 
tachment of chucks. No clutches are mounted on this 
spindle, and only one gear of large diameter is fixed to 
it. The spindle is thus relieved of the shock occasioned 
by the manipulation of clutches, ete., and the starting, 
stopping and varying the speed. Moreover, the spindle 
is always driven at large radius. 


Heapstock GEARING, SHAFTS 


The gearing in the headstock is of steel, hardened 
where necessary. Driving shafts are of high-carbon steel, 
hardened, ground and lapped; they run in 
bushed with hard cast iron. Siphon and ring oilers are 
employed and the gearing runs in an oil bath. The drive 
to the feed motion from the spindle is through a single 
train of gears and Hendey-Norton type box, having all 
gears of hardened steel. In this way eight feeds are 
available for the longitudinal and transverse motions of 
the square turret, the hexagon turret having double the 
feeds, longitudinal only by means of double gearing, thus 
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permitting the operator to change from roughing to fin- 
ishing without changing his position. 

The longitudinal, cross and screw-cutting motions of 
the square turret are interlocked, and the feeds for the 
two turrets are driven from the same shaft and may be 
in use simultaneously or independently. The four tools 
on the square turret have independent stops and the 
saddle can be brought well under the spindle nose for 
machining short work without undue overhang. The 
leader for screw cutting may be adjusted along the front 
of the bed to bring it into the right location for the 
work to be threaded. The sliding and surfacing motion 
is driven from the feed shaft through a dropping worm 
running in an oil bath and disengaged by hand. 

A quick-withdrawal motion, connected to the nut, is 
provided with the screw-cutting gear, the depth of cut 
being adjusted as usual by the cross-slide screw which 
bears an indexed disk graduated to 0.001 in. The holes 
in the hexagon turret are bored by the machine spindle, 
and the usual tool-binding bolts are fitted. The method 
of mounting this turret and clamping it to its-seating on 
the saddle, is seen in Fig. 5. The base is about equal in 
circumference to the turret itself. The clamping ring 
with hand lever works on its extreme edge and on a 
fine-pitched screw on the outside of the taper-edged tur- 
ret seating, a rigid lock thus being provided directly 
under the cutting tools. The turret is plunger-indexed, 
the ring doing the holding. 

A hexagon bar carries the usual adjustable stops, and 
is geared to rotate with the hexagon turret. Each stop 
has a fine screw adjustment. At the square turret sepa- 
rate stops are provided for the longitudinal and cross- 
feeds, the two series rotating in unison. Thus, by turn- 
ing one handle the operator can control the stops re- 
lating to the length and diameter. Connection between 
the gear box and feed shaft is made through a Weston 
clutch device. The object is to insure exact duplication 
of repetition work, the ordinary drop-out worm being 
considered neither sensitive nor accurate enough. 

THE Friction CLUTCH 

The friction clutch takes the form of brass and steel 
washers running in oil and keyed respectively to the 
outer shell and the shaft, a serewed plug pressing all 


tight together against a spring washer. This provides a 
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slipping device if the cut is excessive or the tool dull; 
furthermore the tool is held up to the work until the 
feed is released by hand. The pressure on the stops is 
uniform for work of a similar character. The device 
stops the feed to a dead line, while a specially provided 
ratchet gear acts as a warning to the operator. 

This friction device applies to all motions derived from 
its shaft, and the duplication of work is found to be so 
exact that finishing the cut by hand feeding, not uncom- 
mon with the drop-worm release, is quite unnecessary. A 
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length indicator confirms the action of the stops deter- 
mining the work length, and is also for use when feeding 
by hand. A disk rotates with the rack pinion shaft and, 
in an annular groove on its face, bears three adjustable 
dogs. The indicator can thus be used on work having 
two or three different lengths. 

The dogs are indexed and may be adjusted so that 
the index lines coincide with lines marked on the periph- 
ery of a fixed disk when the turret has traversed a dis- 
tance equal to the desired length of the work. A gradu- 
ated scale fitted to the bed is used in conjunction with 
a pointer carried on the end of a bar fixed to and travel- 
ing with the hexagon turret. Thus without measuring the 
work the operator can see instantly the distance traversed. 
This attachment is of value when machining the first of a 
number of pieces or where only one or two articles are 
needed, and the setting of stops is not thought neces- 
sary. 

Figs. 6, 7 and 8 illustrate the machine set up for three 
operations, on the base of shells, and on the outside and 
inside of the shell cap, respectively. As a test these 
lathes have been put to the machining of steel which 
was shown to have a tensile strength of 551% tons with 
18 per cent. elongation. In this material a diameter 
of 714 in. was reduced to 64%, in. at 431% r.p.m., 60 cuts 
to the inch. This cut was taken at the slowest speed 
without double gear, in order to test the grip of the 
clutches. 
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Using Screw Machines to Advantage 
By G. W. Linn 


The engravings Figs. 1 and 2 are the side steering joint 
of an electric vehicle. To economically machine these 
parts, the screw-machine fixtures shown in Figs. 3 and 4 
and in Figs. 5, 6, 7 and 8 were designed. 

The male and female joints shown in Figs. 1 and 2 
were previously machined in the lathe department and 
took about three times as long for each piece as it now 
takes on the screw machine. The first operation is seen 
in Fig. 3 and shows the work securely clamped in the 
holding fixture. This holding fixture, Fig. 4, is held to 
the screw-machine faceplate by a drawbar through the 
spindle. The boss on the back shown at A fits a recess 
in the faceplate and serves to accurately locate the fixture. 
The screw B extends through the faceplate and is oper- 
ated back of it. This precaution is for the safety of the 
operator. 


One of the cutting tools used for this operation is 
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shown in Fig. 5. The blades of this tool are of 3¢-in. 
square tool steel and can be easily adjusted after grinding. 
These cutting tools are guided into the work by the 
steady-rest shown on the cross-slide of the machine. There 
are four tools in this set, which includes a roughing and 
finishing tool for the male and a roughing and finishing 
tool for the female joints. 


TURNING THE TAPER 


The second operation is that of turning the taper; this 
is shown in Fig. 6. The holding fixture, Fig. 7, is also 


held with a drawbar to the faceplate, and is located by 
the boss A. 


The work is located in this fixture by the 
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previously machined surface, which fits over the boss B, 
and is securely held by the lid of the fixture. The part 
to be machined is shown by the dotted lines C. The taper 
attachment, Fig. 8, is composed of a base A, upon which 
the slide B moves, carrying a high-speed steel cutting 
tool. 

This tool is held in position by a clamp and two pins. 




















FIG. 7 
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FIG. 8 TAPER TURNING ATTACHMENT 
HoLDING AND TAPER FIXTURES FOR THE AUTOMATIC 
Screw MACHINE 
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Any taper desired can be obtained by manipulating the 
two screws C and afterwards clamping the fixture securely 
The method of feeding the tool into 
the work is shown in Fig. 6, and consists of a link which 
connects the slide of the taper attachment to the turret 
slide, which can be attached to the machine feed or oper- 
ated by hand as desired. 


to the cross-slide. 
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Grinding Large Pulleys 
By E. A. THANTON 


The grinding of the rim of a large pulley is often diffi- 
cult on account of the great amount of swing required 
in the machine on which the job is to be done. This has 
been overcome in the shop of the Ty-Sa-Man Machine Co., 
Knoxville, Tenn., by constructing the vertical machine 
shown in the engraving. 

The pulley A to be ground, is placed on the faceplate 
of an overhang pulley B, mounted on a vertical shaft in 
the base C. The work is driven by a belt from an over- 
head pulley, which runs under the idlers D and around 
the pulley B. Attention is called to the special type of 
idler pulley floor brackets used, having circular cast-iron 
belt guides, which render easy the throwing on of the 
overhead belt at any time, and also act as guards. 


Tue Grinpinc HEAD 


The grinding spindle runs in a sleeve Z, having a rack 
on it like the spindle of a drilling machine. A pinion 
meshing into this rack, and operated by the handwheel F’, 
constitutes the spindle feed. The grinding spindle is 
driven from the belt G, through the pulley H and the 
splined shaft 7, by means of the herringbone gears at J. 
The entire head is mounted so as to slide in ways on a 
clamping plate, so that it can be fed to or from the work 
by turning the ball-crank K. 

The grinder is so made that it may be used for other 
purposes, as it may be detached from the angle plate L 
and bolted to a lathe or planer, with the belt driving direct 
from overhead. 

.Ad 
ee 

The composition of India ink—a mixture of ivory-black 
and a colloidal substance such as fish-glue, causes draw- 
ings, diagrams or designs made with it to run and blur when 
wet or even dampened by the moisture of the air. This is a 
serious disadvantage in many cases, especially for industrial 
purposes. “Les Annales” suggests a remedy which makes the 
ink practically indelible. This is to brush the design when 
made with a solution of 20 grams of potassium bichromate 


and 20 grams of bichromate of ammania in 100 grams of 
water. 
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Selecting Young Men For Particular Jobs* 


By HERMAN 


SYNOPSIS—A classification of marked characteristics 
which furnishes a rational basis for the broad selection of 
young men for particular jobs. This is based on seven 
years’ experience with the codperative work at the Uni- 
versity of Cincinnati and some 500 codperative students. 
These have been engaged for their practical work in 
manufacture, construction and transportation. 
3% 

Several years ago two young men appeared at my of- 
fice to apply for admission to the coéperative course. Al- 
though they came together, they were not mutually ac- 
quainted, one being from Kansas and the other from 
Ohio. They were of the same physical build; they had 
the same facial characteristics; their scholarship records 
were equally good, and both said they felt an impulse 
toward mechanical engineering. Both looked like good 
material. The conversation disclosed no radical or even 
slight differences in their personalities. They gave prom- 
ise of being a good “pair” and consequently were sent 
to the same machine shop. 

In due process of events, a codrdinator from the engi- 
neering college called at the machine shop. The fore- 
man said Kansas was satisfactory, but Ohio didn’t get into 
the work. Each time the coérdinator called, the foreman 
reported Kansas as most satisfactory and Ohio as more 
and more unsatisfactory. In a month Kansas was turn- 
ing out his work with the ease, sureness and dexterity of an 
old hand, while Ohio was getting a case of nerves, spoiling 
work and developing fatigue. The superintendent asked 
us to try Ohio elsewhere, but we decided for a number of 
reasons to continue him in the shop a little longer. 

In the university, however, Kansas was soon reported 
to my office as utterly hopeless. His scholastic grades 
were almost zero in all his subjects. He gave no reac- 
tions at all in class and laboratory work. His teachers 
said he was stupid. But Ohio came to his school work 
with avidity. He was mentally keen and seemed to de- 
light in his work. 

Kansas grew nervous over his school work, Ohio 
thrived on it. Kansas at school was tired out at 10:30 
each morning; Ohio got better as the hours went by. 
Kansas longed for the rest which shop work gave him; 
Ohio longed for the rest which school work gave him. 
Careful tests and conference showed conclusively that 
Kansas broke under mental work, mental responsibility 
and self-directed and diversified manual work; but that 
he expanded in spirit, health and satisfaction under 
repetitive shop processes which were planned for him. 
Similar tests and conferences showed that Ohio broke un- 
der the strain of directed repetitive processes, and to a 
lesser degree under self-directed and diversified manual 
work; but that he thrived when given mental problems 
and responsibility. 

We have lost track of Kansas, ut Ohio is happy and 
successful in commercial life. 

There comes to mind another young man, who called 
one morning and presented a splendid scholarship rec- 
ord from a rigorous high school. He was a most attrac- 
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tive youngster—sturdy, clear eyed and cheerful; but he 
had not the faintest idea what he wanted to do for a life 
work. The whole world looked good to him, but no lead 
I made could discover any particular bent. He smilingly 
offered to try anything, and finally offered to try every- 
thing we had so as to arrive at something by process of 
elimination. 

We started him at foundry work. He didn’t like it, 
so he went cheerfully from one type of work to another 
for two years, always working hard and faithfully, but 
without satisfaction, either to himself or to his employ- 
His school work was excellent except in technical 
courses. All this time we were taking account of his tal- 
ents. Certain characteristics began to stand out and one 
day the question was put to him bluntly: “Blank, how 
would you like to be a librarian?” His response might 
possibly be called a grateful unanimous yell. So he is now 
making progress in a library school. 

Cases similar in kind but highly dissimilar in detail 
to those cited could be given by the dozen. We have found, 
for example, that some young men cannot grow in all 
their parts in indoor work and others like it and thrive on 
it; some must have roving work (such as the railroads 
furnish), while others are upset by it and are happy 
only in a settled job; some like to fuss over a little piece 
of intricate mechanism, while others like a hurly burly 
task of big dimensions; some chafe under accurate di- 
rections, which eliminate personal initiative, while others 
produce cheerfully under them ; some evade responsibility, 
while others assume it naturally. 

Wuen Work Is 

Now a man is most efficient when his work gives him 
the greatest satisfaction; when he is doing the thing his 
Creator intended he should do. Every working man, from 
the hewer of wood and drawer of water to the research 
scientist, should get three things out of his work: First, 
mental and physical development and discipline; second, 
joy in doing it (or at least satisfaction) ; and third, a 
decent living. And the man who has found the job his 
soul is blindly craving, the job for which he has inborn 
talents, gets these. But the man whose whole being revolts 
at his task becomes a captious citizen, an inefficient work- 
er and a meager earner. 

Under present conditions our youth blunder into jobs; 
the gambling odds against their finding work suited to 
their temperaments and talents are too high, for there are 
many types of work and usually but one general type will 
fit any single individual. There is no method or agency 
to determine the general type of work for which a youth 
is talented and to classify the various jobs which fall 
under this type. 

Unfortunately, work has been classified heretofore by 
the materials used or produced rather than by the char- 
acteristics necessary for success in it. Thus, if a boy 
were successful in wood-shop work, he was told he would 
make a good carpenter; however, wood turning in a shop 
and outdoor carpentry are dissimilar types, while wood 
turning in a shop and metal turning in a shop are similar 
types. The fact that work is becoming more subdivided 
and more intensified makes the situation more acute. and 
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the problem becomes a national one. A nation, especially 
a self-governing nation, many of whose self-governors do 
not get the three returns mentioned out of their work, 
is not a stable nation. 

Every individual has certain broad characteristics and 
every type of work requires certain broad characteristics. 
The problem then is to state the broad characteristics, to 
devise a rational method to discover these characteristics 
(or talents) in individuals, to classify the types of jobs 
by the talents they require and to guide the youth with 
certain talents into the type of job which requires those 
talents. This is a big problem, but one possible of meas- 
ureable solution, cr, at worst, possible of a solution im- 
measurably superior to our present haphazard methods. 

In seven years of coéperative work at the University of 
Cincinnati, we have had experience with about 500 co- 
operative students. As with the young men, Ohio and 
Kansas, so with other students, marked characteristics in 
time stand out. These we have classified, and they now 
constitute a sort of guide to us in helping students to find 
The list is by no means considered as final ; 
But it does 


themselves. 
future experience will modify it, of course. 
furnish a rational basis of broad selection. 

It is realized also that our work is principally in co- 
operation with manufacture, construction and transpor- 
tation; other broad characteristics would probably be 
listed if we had similar relations with commerce, law, 
medicine and religion. And since the object of this paper 
is to point out what appears to us as a rational begin- 
ning of vocational guidance, criticism of the characteris- 
tics given is looked for in hope rather than in fear. 


THE Masor CHARACTERISTICS 


(a) In many occupations physical strength is an es- 
sential; for example in draying, stone-masonry and bag- 
gage handling. In others it is not; for example, in book- 
keeping, telephone installing and piano tuning. Mankind 
ranges from the almost helpless cripple to the physical 
giant. We, therefore, have the two characteristics, physi- 
cal strength and physical weakness. 

(b) IT have in mind a number of our students who were 
utter failures at all kinds of work requiring manual dex- 
terity, but who maintained uniformly good grades in all 
their school work. Their efficiency was all head effi- 
ciency. There have been a number also who were hope- 
less in all their university work, but whose hands ac- 
quired skill easily. Their efficiency was all hand effi- 
ciency. 

The first type might make good designers, inspectors, 
executives or writers, but unlike the second type would 
drag out hopeless existences as machinists, molders, ma- 
Of course, most of our students 
possess both efficiencies. Our experience has taught us 
that some men are mental and some are manual, while 


sons or plano makers. 


some are both. 

(c) There is a type of man who wants to get on the 
same car every morning, get off at the same corner, 70 to 
the same shop, ring up at the same clock, stow his lunch 
in the same locker, go to the same machine and do the 
same class of work day after day. Another type of man 
would go crazy under this routine; he wants to move 
about, meet new people, see and do new things. The 
first is settled; the second is roving. The first might 
make a good man for a shop manufacturing a standard 
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product; the second might make a good railroad man or 
a good outdoor carpenter. 

Recently two of my students were not doing well; both 
were getting into a condition of unrest. One was in a 
railroad shop; he complained that every job was different 
from every other job, that he was sent here and there, 
that there was no continuity to the work, and that he 
was getting nervous. The other complained that there was 
not enough variety to his work, that it was too confining, 
that he could not move about and do new things all the 
time, and that he was getting nervous. We gave each the 
other’s place and both are swinging along and learning 
most satisfactorily. 

(d) There are two broad characteristics which are eas- 
ily discoverable even in first interviews, the indoor and 
the outdoor. When a blizzard is raging, the first type 
likes to hear the roar of the wind because it heightens his 
sense of protection indoors and emphasizes the coziness 
of his fireplace, while the other wants to go out and fight 
his way against the storm. When the rigors of outdoor 
railroad and construction work are vividly pictured to 
these two types of young men, one’s eyes will light up and 
his muscles will get tense; the other will compact him- 
self as if for shelter. 

(ce) We have found two characteristics which are 
quickly brought out in practical work, but which are not 
so easily discernible in school work. Some young men 
naturally assume responsibility ; others just as naturally 
evade it. It is a wel! known fact to all superintendents 
that the most productive workmen often make inefficient 
foremen, while an inferior producer often makes a good 
foreman. One man is directive, the other is dependent. 

A drayman for a large jobbing house was promoted 
to foreman of drays, at a substantial increase in salary, 
because he was intelligent, honest, sober, accurate in his 
deliveries, careful to a marked degree of his team and 
dray, and loyal to his employers. In his new position 
he worried and grew fretful: in time he began to fail 
physically; finally he asked for his old job, happiness and 
efficiency, just about the time his employers had decided 
that he was incompetent as a foreman. 

(f) There are two characteristics which are some- 
times confused with those just stated, but which are es- 
sentially distinct. For example, we had two students in 
a large shop working in the planning department; one 
was fertile in suggestions, but the other usually put them 
into effect. The first was original; the second was di- 
rective. 

The man who is original may make a good designer, but 
unless he were also directive he would make a poor sup- 
erintendent ; he might be a good window dresser, but not 
a department-store manager, a writer but not a publisher, 
an inventor but not a manufacturer, a reformer but not 
a mayor. A partnership in which one man is directive 
and another original is usually successful. Of course, 
cne person may possess both characteristics, 

Then there is the man who does only what he is told to 
do and exactly as he is told to do it. He is imitative. 
He would dress every window like every other window. 
He might make a successful milk-wagon driver, since he 
would have a fixed route and a bottle of uniform size to 
deliver ; but he would probably make an indifferent dray- 
man, since he would not have a fixed route, and original- 
ity (or ingenuity) would be needed to load ana unload 
unwieldy boxes and barrels under adverse conditicns. He 
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might make a good machine molder, but not a good floor 
molder ; he would probably be successful and happy at a 
punch press, but not in a toolroom. 

(g) Then there are the two types mentioned before, 
one of which likes to fuss with an intricate bit of mechan- 
ism, while the other wants the task of big dimensions—the 
watchmaker, the engraver, the inlayer, the painter of min- 
iatures, on the one hand; the bridge builder, the steel- 
mill worker, the train dispatcher, the circus man on the 
other. One has small scope, the other large scope. 

(h) Some men can easily adapt themselves to any en- 
vironment, while others act the same under almost any 
circumstances. One takes the local color like a chameleon, 
the other is always the same monochrome. One is adapt- 
able, the other self-centered ; one a salesman, the other a 
statistician. 

(i) There is a distinct type which thinks and then 
does, in contrast to which there is the type which does 
and then thinks. One is deliberate, the other impulsive. 
The northern races are usually deliberate, the southern 
impulsive ; one controls its passions, the other is frequent- 
ly controlled by them. An army of cool-headed officers 
and hot-headed soldiers is a highly effective machine, but 
in the civilian walks of life, the impulsive characteristic 
is negative ; that is to say, there seems to be no occupation 
in which it is a requisite. There are many vocations, 
however, in which a man must be deliberate. 

(j) Our codperation with a piano-building factory 
made it necessary to secure men who had a native musical 
ability—a strong tonal sense. It was found that this was 
a requisite for success in the higher positions; hence, 
the music sense is included in this list. Obviously the 
music sense is necessary to the musician, to the violin 
maker and to the piano tuner. It should be noted in 
passing that this is only one of the characteristics needed 
for the violin maker. He must also be settled, manually 
accurate and indoor. But the piano tuner must be roving. 

(k) Similarly our coéperation with the chemical indus- 
tries, particularly the ink and paint industries, showed 
us the necessity of selecting men who possessed strongly 
the basic characteristic of color sense. It is obvious that 
this characteristic is necessary also in other occupations, 
such as house furnishing, window dressing, painting and 
decorating and theatrical staging. 

(/) We learn quickly that some men have manual! ac- 
curacy and others manual inaccuracy. Where manual in- 
accuracy is inherent, it is well nigh impossible to correct 
it; but where accuracy is inherent and the man is inac- 
curate through habit, the defect can be remedied. 

(m) Similarly we have the two elements mental ac- 
curacy and mental inaccuracy. The former has much the 
same meaning as the word logical, and the latter as the 
word illogical. 

{(n) Certain men are concentrative mentally; 
bring all the light they possess to focus on the subject 
under consideration; they are mentally centripetal. On 
the other hand, we find men who are mentally centrifugal 
and who wander from the subject under consideration or 
flit from one subject to another; they are diffuse. 

(o) Some men go to pieces in an emergency; whereas 
if they were given time to consider the situation they 
would hold together and act wisely. They possess slow 
mental codrdination. 
rapid mental codrdination. 
for success in the base-ball 
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engineer, the motorman, the surgeon. The former is usu- 
ally typical of the philosopher, the jurist, the research 
scientist. 

(p) One often hears it said of a man that he has no 
push, or that he lacks determination, backbone, grit, sand ; 
other men are said to possess these qualities. The first 
we call static, which means to cause to stand still, and 
the second dynamic, which means to cause to move. It 
should be noted that the noisy man is not always a dy- 
namic man—on the contrary, he is frequently static; 
while the quiet man is very frequently dynamic. 

The list then reads: 


(a) Physical strength 
Physical weakness 


(i) Deliberate 
Impulsive 


(6) Mental (j) Music sense 
Manual (k) Color sense 
(c) Settled (1) Manual accuracy 
Roving Man inaccuracy 
(d) Indoor (m)Mental accuracy (logic) 
Jutdoor Mental inaccuracy 
(e) Directive (n) Concentration (mental focus) 
pendent Diffusion 
(f) Original (creative) (o) Rapid mental coérdination 
Imitative Slow mental codrdination 
(g) Small scope (p) Dynamic 
Large scope Static 
(h) Adaptable 
Self-centered 


DANGER IN Hasty JUDGMENT 


Experience has warned us against the danger of hasty 
judgment ; for we have found strong characteristics buried 
deep under the influence of environment—inborn controll- 
ing talents held repressed or stunted by acquired habits 
of life ; and sometimes the habit is mistaken for the talent 
until patient experimenting or some unusual occurrence 
discovers the hidden ability. Let it be noted at once that 
while the characteristics are placed in juxtaposition, it 
does not follow that one may not be, for example, both 
mental and manual, or both an indoor and an outdoor 
man; further, one may not possess either characteristic 
to any marked degree. 

It should be noted also that certain moral qualities, 
such as bravery and honesty, are not given on this list. 
While these are, of course, very important characteristics, 
and while certain jobs require them to a high degree, we 
have felt that the ethical qualities are not essential for 
the purposes for which this list was devised. 

It is again desired to emphasize the fact that this is an 
empirical list, growing out of the observations of about 
500 young men in industrial work and university work 
connected with the engineering profession. It is probably 
too restricted and may not contain characteristics which 
are fundamental. For example, we believe that there is 
another element which is not given and which is not a re- 
sult of combinations of the elements given. The words 
“organization sense” have been suggested for it. The 
idea to be conveved is something like that of the word 
“tidy,” the natural tendency to keep things in proper 
and becoming neatness. This characteristic is evidenced 
in the way men keep their desks, the way they write their 
reports, and in the general orderliness of affairs within 
their jurisdiction. 

Again, we find among our students two distinct types, 
one of which does a thing more for the personal satisfaction 
of doing it than for the immediate or prospective mater- 
ial gain, while the other places the material gain first. 
One plays the game for the game’s sake; the other plays 
it as a means to a tangible prize. I know a doctor who 
sacrificed $10,000 a year to be a research scientist: he is 
a vocational idealist. I know also a research scientist 
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who gave up a brilliant career to acquire $5000 more a 
year; he is a vocational materialist. 

The type of craftsman to whom pride in his product 
means more than time or money and whose soul goes 
out through his fingers into the thing he makes, is of the 
first type; the other type makes the thing to sell at the 
largest profit. It is probable that most men have these 
two characteristics in about equal measure; that is to 
say, while they have pride in their product, they do not 
let this outweigh the commercial necessities. The sin- 
cere reformer is a type of the vocational idealist; the 
practical politician of the vocational materialist. 

To the idealist, the doing of the thing as well as he 
can possibly do it is the end; to the materialist, the do- 
ing of it in such a way as to get the most material return 
is the end. In extreme cases the vocational idealist will 
suffer all kinds of privations, and let his family suffer 
too, rather than be less thorough and better fed. On 
the other extreme, the vocational materialist will drop 
any idea which does not pay and take up any which does. 

In the fore part of this paper, three things were men- 
tioned as necessary results of work; two of them were joy 
in the doing of it or mental satisfaction, and a good liv- 
ing or physical satisfaction. When mental satisfaction 
dominates a man’s work, he is idealistic; when physical 
satisfaction predominates, he is materialistic. These 
should probably be placed in the table of major character- 
istics. 

The psychologist may object that these characteristics 
are not basic, that they are complex in that they are 
made up of simpler elements. This is true, but the same 
objection could be urged by the chemist against the en- 
gineer’s use of the words water, air, wrought iron, steel, 
brass, wood, granite and cement. And just as the hy- 
draulic engineer uses water, so does the shop manager 
use mental accuracy or originality; neither is concerned 
with the more refined science of the basic elements of 
which the substance or the characteristic is composed. 

Of course, the degree or strength of human character- 
istics can never be measured as can the strength of ma- 
terial things. The mind of even the lowliest man is too 
subtle a thing to be cataloged. Hence the limitations of 
vocational guidance. I am of the opinion that for the 
present, vocational guidance can only point out in which 
types of occupations an individual will in all probability 
not be successful. 


CHARACTERISTICS HAVE DIFFERENT MEANINGS 


It will be contended, too, that a characteristié, as for 
example, originality, has different meanings to the artist, 
the shop man and the department-store manager; that it 
depends upon the point of view. So it does, just as the 
quality of wood means a different thing to the paper 
maker, the bridge builder and the furniture maker. But 
to each in his own field the meaning approaches a fairly 
well defined standard. 

It must be borne in mind that the results given here 
have been obtained from young men, whose average age is 
about 20 years. How many of these characteristics are 
determinable in children from 13 to 16 years old I am not 
prepared to say, since I have had no experience with boys 
of this age. 

While the classification given has been found empir- 
ically, the working of the principle of evolution is at once 
evident. Every distinct people possesses certain character- 
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istics, the result of the thousands and thousands of years 
of conditions peculiar to it. Thus the Chinese are set- 
tled, the Arabs are roving, the Sicilians are impulsive, 
the Hindoos are deliberate, the Japanese are manually 
accurate, the Persians possess a refined color sense. If a 
nation has been a roving nation for several thousand years 
and then a settled nation for several thousand years, some 
of its present-day representatives will be roving and some 
settled. 

Any individual’s characteristics are probably atavistic. 
If all the age-long impresses of the past were equally 
transmitted, all brothers would be alike. When an indi- 
vidual does not possess certain characteristics which he 
might be expected to possess, it is a case of arrested de- 
velopment of these characteristics in that individual. 
They are probably latent but inhibited and will appear in 
his descendants. 


Some Foundry Bugaboos 
By Hi SIBLeyY 


There are three reasons why the foundry business is 
not all sunshine and roses. These are: Competition ; in- 
ternal disorders; the darn-fool capers of the pig-iron 
market. 

When Mr. Morgan intimated recently that he liked 
combination better than competition, he must have had 
the foundry business in mind. For if there is anything 


that will make a foundryman look cross-eyed at his bal- 
ance sheets and put cinders in his good nature, it is com- 
petition of a certain variety. 


I do not refer to the com- 














Wise Men Come Out or THE EAst 
BEARING GIFTS 
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petition of the old established foundry, but the price- 
slashing competition of the mushroom concern which 
springs up in a night, thrives long enough to make trouble 
and then expires with a noise like a lot of creditors fall- 
ing off an Alp. 

These fly-by-night foundries, singularly enough, are 
often financed with the hard earned savings of presum- 
ably intelligent professional men who are wild to invest 
in the manufacturing business. Incidentally, why is it 
that so many lawyers and doctors, entirely unfamiliar 
with the ins and out of manufacturing are not only will- 
ing but eager to put their surplus into a manufacturing 
business? They seem to think that the surest and quick- 
est route to easy affluence is by way of organizing a com- 
pany, building or renting a plant, and then manufac- 
turing almost any staple article, which project from an 
investment standpoint is about as safe as a cocoanut ranch 
in Greenland, or a scheme to extract gold from sea 
water. 

Our gullible M.D.’s, LL.D.’s and D.F.’s do not realize 
that some 90 per cent. of all new concerns ultimately fail, 
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and that it requires as hard work and usually a much 
longer time for a manufacturer to work up a market than 
it does for a physician to build up a clientele, and that 
the financial risk of the former is directly proportionate 
io the extent of his business, whereas the latter faces prac- 
tically no risk whatever. And, moreover, what average 
manufacturer is there who in lean years, with their at- 
tendant troubles, worry and enforced retrenchment, does 
not envy a successful lawyer or doctor with an established 
practice, little overhead and scarcely any investment to 
eat its head off? 

The surgeon, for instance, certainly ought to be satis- 
fied with his job. When he wants an extra five hundred, 
all he needs to do is to single out one of his well nourished 
patrons, prod him viciously just below the first floating 
rib until he grunts, and then utter those three magic 
(likewise remunerative) words—“Appendicitis, operation 
imperative!” There is effective salesmanship for you— 
could any manufacturer land a contract with such dis- 
patch? Hardly. And to carry out the contract is about 
as simple. While the victim is stretched out on a marble 
slab, Doc slits a few button holes in his front elevation, 
snips off a little strip of blubber if the appendix hap- 
pens to be too far inland, and hemstitches his patient 
neatly together again. Then about the time the con- 
valescent is able to sit up and take a little egg soup—say 
about four days later—Doc goes and collects his five 
hundred. 

Which is quite different from the manufacturing busi- 
ness. If a manufacturer wants to squeeze out an extra 
$25, he will have to spend a couple of weeks with his 

















Fic. 2. Wisk Men Return to THE East BrARING 
Sap EXPERIENCE 


cost cards, and figure, and sweat, and snort, and chew 
his nails way up to the knuckle, and finally when he does 
locate a twenty-five that he might possibly grab if he 
slips up to it quietly and it does not happen to see him 
first, along comes an unexpected bill for something or 
other and gobble it up. But I digress. 

Having explained why it is not difficult to interest 
capital in these new enterprises, I believe the foundry 
business is often chosen because a comparatively little 
investment is required at the outset and returns, ap- 
parently, are immediate. Therefore, we will assume that 
the new foundry is ready for business. 

They go after orders and to offset their newness, their 
most convincing argument is to cut prices. Which, of 
course, they have a right to do. But on account of their 


inexperience and unfamiliarity with certain classes of 
work, they run up against no end of trouble and soon dis- 
cover that they are losing money steadily, and lots of it. 
And in due time, the stockholders begin to see that in- 
stead of the 10 and 15 per cent. dividends they had ex- 
pected, they are liable for 10 and 15 per cent. assessments, 
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so the affairs of the new foundry are wound up and it is 
cast upon the industrial scrap pile. 

But damage has been done. A suicidal price on cast- 
ings has been established, and buyers of large tonnages 
cannot see why they should go back to the safe and sane 
figure they were originally paying, and so they peddle 
their contract over the country until another new foundry 
lites. Then the performance is repeated again, and 
the reliable foundryman sees good contracts wheeled away 
from him year by year, simply because he cannot and 
will not cut prices. For he knows it is impossible to 
make castings at the prices these trouble makers have 
quoted. In short, such upstarts are a disturbing ele- 
ment, and they make a lot of trouble for others and gain 
nothing for themselves. But still they will do it. 


INTERNAL D1IsoRDERS 


Of internal disorders there are plenty. It is hard to 
know where to begin. Perhaps the worst difficulty that 
confronts the foreman is the intermittent attendance of 
his molders during rush times, and particularly if his men 
are foreigners. After New Years, when orders begin 
to pile up pretty fast, the Poles and Danes and Slavs and 
Jlungarians begin to celebrate a series of their national 
holidays, and the nature of the festivities involves a lot 
of complications which incapacitate the celebrant for a 
week or so. Then after they begin to straggle back to 
work and everything is running lovely, some young 
foreigner with a name like a sneeze decides he wants to 
get married, and all of his compatriots knock off work to 
see this through, and it is another week before the sur- 
vivors are back on the job again. About this time the 
Hungarians quit because they cannot get along with the 
Danes, and when the Hungarians are substituted with 
Poles, the Danes quit, and so on, 

Then there is the molder’s inherent prejudice against 
the molding machine. If there is a lot of work ahead 
of him, he knows he is in demand and not likely to be 
fired. Hence he lays off on every occasion. And if work 
is slack, he will work his job for all there is in it while 
it lasts. 

The heats, too, are bound to give trouble in the best 
regulated foundries. Occasionally, when a new brand of 
iron is used there is trouble in getting the proper mix- 
ture, with the result that the castings come about as soft 
and pliable as quartz. And then the next heat may go 
10 the other extreme, and be all right in fracture, but with 
blow-holes in the castings big enough to throw a hat 
through. 

And sometimes when a foundry depends on electric 
power a thunder storm will come along and put the plant 
on the fritz about the time a heat is being poured. Re- 
sult, the wind goes down, the iron runs cold and cast- 
ings have the half-starved appearance of a waffle that has 
run short of batter. All of these things pop up in rota- 
tion. 


Tue Pic-1ron MARKET 


It would simplify matters greatly if the National 
Founders Association would appoint an official prognosti- 
cator to announce just what the price of pig iron would 
be a year ahead. But as it is, unfortunately, foundry- 
men are obliged to grope in the dark and make hit-and- 
miss guesses. Some of the guesses are good, but when 
you make a bad guess—Ouch! Then is the time to wind 
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up your affairs and invest in a nice quiet chicken farm, 
provided you have anything left to invest. 

Many a foundryman who has made the wrong guess 
has been obliged to see castings hauled away on which 
he was virtually giving his customer from two to six 
dollars a ton. Of course, the pig-iron people try to keep 
us posted with weekly bulletins covering the situation 
all over the country, but these throw about as much 
light on the subject and are as much to the point as a 
Mormon bible. 

In conclusion I wish to say that it is not my intention 
to cast any aspersions on the foundry business, but sim- 
ply to point out some of the obstacles which a prospective 
foundryman must overcome. Personally, I have only a 
superficial knowledge of the foundry business, but my 
observations are taken from experiences of men thor- 
oughly familiar with that industry. 


' oo 


The Problem of Buying the Right 
Machine 


By JouHn R. GODFREY 


The man who buys machinery has to face many hard 
propositions, not counting the salesman. Notwithstand- 
ing a more or less fixed notion as to what he wants, the 
many views presented by salesmen are apt to unsettle his 
mind rather than confirm his convictions. 

Salesmen carefully tell him, confidentially, of course, 
that the machine he had in mind is all right for “some” 
work; or that it once was well made, but—; or that the 
designer of that machine is now with his company and has 
improved on his first machines; or that the Blank com- 
pany replaced seven of them with his kind of machines ; 
or a dozen other half truths, plain lies and an occasional 
fact. 

It is the half truths that are most dangerous. In one 
recent case I know of, the salesman told of how he had 
placed three machines in a well known shop where the 
prime requisite was accuracy. He forgot (?) to add that 
they lasted about a week, being rejected because they were 
not accurate within a row of apple trees. 

Next to this is the one who guarantees any old thing 
you want, from production to profits, and takes a chance 
on getting by. He knows that the average customer 
will not insist on the full guarantee being fulfilled: that, 
after going to the trouble of having a machine installed, 
he does not like to throw it out, and is very apt to over- 
look a few defects if the machine is usable. 

The liar, like the poor, is always with us, and as long 
as people are influenced by him, he will be right on the 
job. It is up to the buyer to pick him out and discount 
his tales or to throw him out, as the case demands. For- 
tunately, he is much less in evidence than ever before in 
the machinery field. 

But we can avoid a lot of this and other trouble if we 
will concentrate a little on the task of buying. Then 
only such statements as affect our own special proposition, 
will interest us. Bearing in mind the work we have 
to do, iet us ask ourselves whether the “some” work for 
which the salesman: admits the machine is suited, hap- 
pens to be our own kind of work. If we are really in- 
terested to know whether the designer has left his original 
position or was discharged from it, let us write and find 
out about it—and why. 
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And what do we care if the Blank company has re- 
placed a certain make of machines with others, unless we 
know its work was like ours and that the machines were 
not suited to it? We have often changed machines our- 
selves, but we would not claim that the rejected machine 
might not be suitable for some classes of work. 

Then, too, it often happens that machines are bought 
and discarded by shop political methods, that some ma- 
chines do not get a fair chance because the demonstrator 
was devoid of tact, or wore a red necktie or some other 
equally good reason. And it is just possible that the story 
wasn’t true. 


DIVERTING INFLUENCES 


We are too easily influenced by salesmen’s stories about 
the other fellow’s machine. If we made him confine his 
talk to the reasons we should buy his, instead of why we 
should not buy the other, we would be working much more 
to the point. We are all apt to be led away from the main 
issue by little things which are beside the point. 

One of my machine friends recently had a purchasing 
agent wire him to know what his machine would do that 
the others would not. But he didn’t take the bait. He 
replied that “it would do, and would keep on doing, all 
it was designed to do.” What’s the matter with that for 
an epigram ? 

Every maker should have the opportunity of showing 
exactly what his machine will do. If his reputation is 
good, we take his statements at their face value; if not, 
we investigate. And, after all the evidence is in, we 
should pass judgment, considering capacity, quality, price 
and date of delivery. 

It isn’t a bad plan to put yourself in the builder’s place 
a few minutes and try to see why he has designed and 
built the machine as he has. Perhaps he would much 
rather build it without the 57 varieties of feeds, without 
some of the frills and with other talking points—but 
egents and others have demanded them all. Of course, 
we do not have to buy them unless we want to, but let us 
give the builder credit for some brains at least. 


SEEING How TuHey ARE MaDe 


Better yet, we should, if possible, see how the machines 
are built by visiting the shop where they are made. There 
is no better way of judging of their quality than this. 
Filler and paint cover many a poor casting, and a nice 
frosted surface sometimes takes our attention away from 
the fit of parts. But a half hour in the assembling de- 
partment of the shop is often worth the cost of the trip. 
One of my friends says that a visit to most automobile 
shops shows him what machine he does not want. But 
he is a chronic kicker anyhow. 

One of the main points is to see that the machine will 
handle the majority of the work well, rather than a part 
of it very efficiently, and the rest badly or not at all. Not 
that it must be at work all the time to justify its purchase, 
for there are machines which stand idle half the time 
and yet justify their cost; but it must average up on the 
work and the idle time, or it will probably be best to buy 
some other machine. 

The arguments of salesmen should be carefully con- 
sidered, the men should have the best of treatment: but 
we must exercise a heap of common sense in picking out 
essentials from the fads and frills or we may be disap- 
pointed in our purchases. 
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Presses for Assembling Laminations 


EpIroRIAL CORRESPONDENCE 


SY NOPSIS—Pneumatic and hydraulic presses used by 
the General Electric Co., Schenectady, N. Y., for assem- 
tiling armature and field laminations. 
3 

The manufacture of motors and generators in enormous 
quantities makes the use of special machinery in prac- 
tically all departments imperative. As a rule the essen- 
tial features of such equipment are more fully realized 
by the department heads and engineers of the factory 
where the work is done than they can possibly be by the 
average builder of special machinery, whose time is fully 
occupied in building and not running machines. 

It is a well known fact that in the handling of all spe- 








cial work many conditions are encountered, each of which 
may of itself be insignificant, but when taken as a whole 
mean the loss of a large percentage of the work. For 
this reason the engineer on the spot is, as previously 
stated, better able than the outsider to appreciate the re- 
quirements. 

Fig. 1 is a general view of a small corner of the motor 
department of the General Electric Works, Schenectady, 
N. Y., and shows a group of six special pneumatic presses 
for assembling laminations. A large amount of hand work 
enters, of necessity, into the operation of assembling these 
laminations. Formerly the entire work was done by hand. 
The laminations were placed one at a time on the spider, 





pressed by hand, or tapped with the hammer into place. 
Much care had to be exercised in the use of the hammer 
to prevent distortion of the work. The actual time in- 
\olved in seating or hammering down of the laminations 
is very short as compared with the time necessary to place 
them on the spider. This and many other conditions ex- 
erted considerable influence on the design of the special 


machine shown in Fig. 2. 


DETAILS OF THE PRESS 


The machine is provided with a heavy cast-iron base A 
with three rectangular projections B spaced 120 deg. from 
each other. In the center is a vertical stub C bolted to 











the base A. This acts as a fulcrum and support for the 
pneumatic cylinder D. The collar EF is provided at the 
top with a ball bearing which supports the weight of the 
cylinder and bracket and permits it to be regdily swung 
to any position in the circle. 

Mounted on each of the projections B is a heavy cast- 
iron table with circular top. Provision is made for locat- 
ing the spiders F central with the table and with the 
pneumatic cylinder D. Each table is also provided with a 
heavy hook lug G@ to accommodate the tension rod H, 
which takes half of the thrust of the pneumatic cylin- 
der D. 

Mounted on top of the spider is an assembling jig or 
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guide J, which is practically the same shape as the spider 
except that at the top the dovetailed slots are slightly 
wider than those in the spider itself, so that the locating 
of the laminations by hand can be more rapidly and easily 
accomplished. The lower ends of the dovetailed slots in 
the assembling jigs come in line with the dovetailed slots 
in the spiders they are used with. 

An assembler works at each one of the three stations 
of the press and when a jig has been filled sufficiently 
with laminations, a pressure ring J is placed on top of the 
uppermost layer. Strips of steel K are placed at inter- 
vals in the slots in the laminations to insure them being in 
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Fig. 2. SpecrAL PNEUMATIC ASSEMBLING PREss 


line. Four packing pieces L are then placed on top of 
the ring J; the cylinder D and the tension rod H are 
swung into position, and the nut M tightened under the 
lug G. , 

The end of the pneumatic-cylinder ram is equipped 
with four radial arms N. These are held by dovetailed 
slots and can be swung to any position in a horizontal 
circle. They are, however, quite rigid and immovable ver- 
tically. Each of these steel arms is provided with a spe- 
cies of T-slot carrying a T-headed stud which can be slid 
to or from the center of the cylinder, so as to be in line 
with one of the four packing pieces L. The location of 
the packing pieces L, of course, varies according to the 
size of the work being assembled. 

When all four of the studs O are in line with the pack- 
ing pieces L, the*air pressure is turned on and the ram 
in its descent presses the laminations off the assembling 
jig and onto the spider. The cylinder is 10 in. in diam- 
eter; the pressure is 80 lb. per sq.in., and the laminations 
are pressed down with an even pressure all around, an en- 
tirely different and much better method than when the 
hammer is used. 
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ASSEMBLING THE FIELD LAMINATIONS 


Hydraulic pressure is used for the final assembling 
of the field laminations and holding them in place while 
the keys, which bind them in place, are inserted. The 
press for handling this work is shown in Fig. 3. It con- 
sists of a 6-in. hydraulic cylinder A and the table B, on 
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Fie. 3. Tue Hyprautic Press AND MANDREL 


which the work is placed. The tension rod C is attached 
to the press ram, and is provided with a series of cotter 
holes to accommodate the cotter for various widths of 
work. The members D and E form an expanding man- 
drel to support the laminations on the inside and keep 
them from being pulled out of shape. 

In Fig. 4 a field casting is shown in place on the press. 
On the floor is another which has already had the lamina- 
tions pressed in and the kevs A inserted. The spider B 
slips over the tension rod C, and the cotter D takes the 
pull. The spider is an easy fit for the field casting and 
the expanding mandrel, so that there is no chance of it 
binding on either of them. The amount of pressure used 
varies, of course, with the size of the work, but a pressure 
of 40 tons is available. 
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Fic. 4. Hypravitic Press witH WorkK IN PLACE 


It will be noted that the machine is simple in design 
and construction, a feature made readily attainable by its 
single purpose. 


Research in European Technical 


Schools 
By H. T. MILLAR 


Some discussion has taken place recently in British 
engineering circles concerning the difference in methods 
and status between German and English technical 
schools. The subject should be interesting to Americans 
too; not only to those who are interested in the work of 
American engineering colleges, but also to those who have 
trade interests in either or both countries. 

Dr. J. J. Nicholson, of the Manchester Schoul of Tech- 
nology, recently made a tour in France, Switzeriend and 
Jermany to gather material for a report on the heat- 
engine testing laboratories at the technical colleges there. 
He found that big steps were being taken abroad in the 
matter of equipment. Dresden has spent £51,000 ($255,- 
000) on a laboratory for heat engines. Berlin has 
doubled the length of its heat-engine laboratory, which 1s 
now 150x60 ft. At Zurich and Hanover, the testing 
plants are to be greatly increased. The Bavarian gov- 
ernment is spending £25,000 ($125,000) on a heat-en- 
gine laboratory at Munich. 

GERMAN AND ENGLISH SyYsTEMS 

Dr. Nicholson believes that it is impossible for Eng- 
land to draw up to a state of equality with Germany in 
this respect. The German and English school systems 
are quite different. This perhaps may be traced to the 
different systems of government. In England the tech- 


nical schools are usually governed by the local authorities 
(town and city councils) assisted by monetary grants 
from the government, and really form part of a local 
system of education. 
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In Germany the high schools are national. Prussia 
has only five high schools of university rank. Great 
Britain, with a somewhat similar population, has 12. The 
English system is more diffuse, whereas the continental 
schools draw their students from a large area and may 
average 1000 students per day per college. In England 
the number is much less. 


CONCENTRATION OF THE GERMAN SYSTEM 


The German system has the great advantage of avoid- 
ing the duplication of general apparatus and staffs of 
generally trained professors which obtains in the English 
system. At Manchester, for instance, there are three 
technical schools within a radius of a mile and a half and 
two of them are of university rank. Due to this saving 
in Germany, they are able to have special equipment and 
larger staffs. Thus they can have professors who are spe- 
cialists in some particular line, working with suitable 
equipment for experimental work, at a lower general 
cost than in England. 

The German system of concentration has resulted in 
the erection and equipment of very complete laboratories 
for investigation into questions closely allied with prac- 
tice. German manufacturers have assisted very materi- 
ally in the equipment of these laboratories, and this fact 
may have affected the general direction of their work. 
It is noteworthy that the recent rapid development of 
various forms of heat engines that has taken place in 
Germany synchronizes with a very remarkable extension 
in the laboratories for investigation in these fields. 

The German laboratories for investigation in the prob- 
lems of machinery are also noteworthy. They are prob- 
ably the most complete in the world. The one at Char- 
lottenburg is fairly well known. It was founded in 1904, 
when the inquiries and experiments into cutting action 
due to the introduction of high-speed steei were at their 
flood. A brief description (taken from a report re- 
cently issued by the school) may be interesting as in- 
dicating its completeness. 

The laboratory consists of two floors, a ground floor 
and a-basement. The ground floor consists of a machine 
shop with grinding room and offices annexed. In the 
cellar are the forging and hardening shops and a separate 
room for a fine measuring machine. The equipment is 
unusually complete. The testing floor has T-slots sunk 
in the concrete for the attachment of machine tools, 
which are borrowed from manufacturers’ stores. 


THE QUESTION OF .RESEARCH 


It cannot be denied that with these examples Germany 
is building up a very fine system. Opinion in England is 
not entirely unanimous as to the desirability of attempt- 
ing to follow her lead. To undertake’ the research work 
of these laboratories specialists are required. With the 
English system it is not always possible to maintain pro- 
fessors who are specialists enough to undertake such work 
with profit to an industry. It is also urged that, after 
all, the production of well educated graduates must al- 
ways be the main work of a school and that specialized 
research work does not necessarily further this. Research 
work should be better done by men in practice. It has 
been said in reply that men in practice seldom have facil- 
ities for investigation and that for the complete educa- 
tion of a highly skilled engineer some research work is 
necessary. 
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The S.A.E. Standardization of Drawings’ 


By George W. DuNHAM 


SYNOPSIS—The standardization of drawings used by 
automobile manufacturers. The subject is divided into 
15 heads, which are fully discussed. The system ad- 
vanced has been successfully used by one of the leading 
automobile manufacturers. 

33 

The secretary of the Society of Automobile Engineers 
some time ago sent to all members of the society a bulle- 
tin, the topic of which was “Standardization of Drawings 
and Methods of Dimensioning.” In this bulletin he 
mentioned me as having suggested 15 points on which 
all automobile, drawings might be standardized. At the 
time I wrote suggesting an investigation of the subject. 
I did not anticipate that I would be called upon to ex- 
pound my theories at a general meeting of the society. 

[ consider the subject so important, however, that I 
am more than glad to state what I think should be done. 
I give the results of my personal investigations and of 
those of my associates in the engineering department of 
my company. I can only hope that what we have done 
will impress you as being near enough the right thing 
so that out of our scheme of handling drawings may 
grow a standardized method of making drawings and of 
dimensioning them. 

In my original suggestion to the society, | mentioned 
the following items to be considered in connection with 
the standardization of automobile drawings: Size and 
Arrangement of views on the 
drawing and method of projection. Character and 
weight of the lines on a drawing. Style of lettering and 
numerals, and the size thereof. Abbreviations for names 
Cross-sectioning. Method of making 
records of alteration. Style of letter and placing of 
finish marks on drawings. Methods of dimensioning. 
Methods of noting working limits or tolerance. Location 

Placing of diameter and 
Checking instructions. A 
Nomenclature of 


arrangement of sheets. 


of materials. 


of general notes on the sheet. 
length of undercut notations. 
standard note for tap and die sizes. 
parts. 

At the Chalmers factory we have made a materiai 
effort to build up a logical system of drawings along 
the lines I have just mentioned. That a general stand- 
ardization is needed, whether the system I shall ex- 
plain to you, or some other, goes, I think, without saying. 
The automobile industry is no longer a matter of a few 
scattered factories. Every member of this society is 
concerned with automobile drawings. 

| venture to say that there are probably not five men 
in the whole society who use the same system of. draw- 
ings. Yet there is a constant changing about among 
draftsmen and members of this society; they go from one 
factory to another; and every time a change is made, it 
is necessary for the men to become conversant with. an 
entirely new system of drawings. Obviously this in- 
creases the chanées for error; it loses time and fills a 
man’s mind with a hodgepodge of information about 
drawings, when, as a matter of fact, he should be con- 
cerned with matters of design only. 


*Paper presented at the annual meeting of the Society of 
Automobile Engineers, New York, N. Y. 


There is still another phase to consider: Almost every 
company in the country has some parts made outside 
its own factory. This is particularly true of forgings, 
brass castings and pressed-steel parts; there are certain 
leading manufacturers of these parts who handle work 
for from 2 to 15 automobile factories. Think of the 
chance for error made possible by each factory sending in 
a drawing on a different size of sheet, to different scale, 
and with notes and instructions in different parts. 

You will readily appreciate that it cannot be wholly 
the fault of a workman if he fails to read correctly one 
of your drawings, particularly if it is different from 
every other drawing he has been handling for some 
time previous. But no matter who is at fault, the 
error is there, and that error may impede production for 
a material length of time. 

I think I need not argue further as to the need of 
standardization of drawings. There remains for us to 
discuss the methods now in use, and the determination of 
which method shall be adopted by all. 

S1zE OF SHEETS 

First, in the matter of the size of the sheets, we use 
five sizes. The first is standard letter size, 84x11 in. 
All other sizes are developed from this first size; that is, 
all are multiples of 8144x11 or of one of those dimen- 
sions. No. 1 sheet is always made with a blank margin 
at the left and a uniform blank margin on the other three 
sides. The drawing or sketch is placed on the paper to 
read on the long dimension. 

Sheet No. 2 is 11x17 in. with a blank margin at the 
left on the short dimension and a blank margin on the 
other three sides. The drawing is made to read on the 
long dimension. Sheet No. 3 is 17x22 in., with a blank 
margin to the left on the short dimension and an even 
blank margin on the remaining three sides. Sheet No. 
4 is 22x34 in., margined in the same way. Sheet No. 5 
is 34x44 in., with the same arrangement of margin. 

These are the sheets we have been using up to this 
time. We have, however, considered a change as fol- 
lows: The use of sheet No. 2, which is 11x17 in., with 
a large drawing made to scale on this size sheet with a 
statement of the scale used on the sheet margin, so that 
the drawing will be readily understood. Heretofore, we 
have been using one drawing to a sheet. The new 
method we are considering would get us away from the 
practice of several different-sized sheets and would en- 
able us to make up all of our books for shop use with 
one. size of sheet. 

In making drawings of such parts as crank cases, cyl- 
inders, ete., we would scale them down, with only the 
machine dimensions placed on the sheet. We would, of 
course, make the pattern drawing full size. These would 
be kept in the drafting room for factory reference. We 
might even place one or two large drawings in the tool- 
room or some other convenient point for reference after 
a job is started. All of the drawings in regular use, 
however, would be 11x17 in. We have figured that 90 
per cent. of all the drawings used could be scaled down 
to this dimension. 
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ARRANGEMENT OF SHEET 


In connection with the arrangement of the sheets, I 
believe we would do well to adopt a standard stamp. We, 
for instance, are using a stamp 9% in. long by 2 in. 
wide, with space for name, notes, material specifications, 
heat treatment, material, drawn, traced, checked, ap- 
proved, standard parts, date, and the symbol number. 
This stamp is always placed in the lower right-hand 
corner and along the margin of the sheet. 

The upper right-hand corner has a space 25 in. wide 
and as long as necessary, running down the right-hand 
margin of the sheet, and divided into three portions. 
This is the revision table; in this space we make all 
notations of corrections, the date of correction, by whom 
made, and the dimension or part corrected. This table 
has all of the changes made on any particular drawing, 
so that it can be referred to at any time. No matter how 
unimportant the correction, it is always recorded here. 

Our second item is the arrangement of views on the 
drawing and the method of projection. For simple draw- 
ings, three views are about all that are necessary, with 
perhaps the addition of the necessary sections. No mat- 
ter how simple the piece, three views should always be 
shown. The method of projection we use is the third 
angle projection. This seems to us to be best, because it 
gives the person handling the drawing a clear under- 
standing of the front, top and side elevations. 

Our third point is the character and weight of lines 
on a drawing. I would suggest that all full lines be at 
least 0.03 in. heavy. All dotted lines should be 0.02 in., 
with a mean length of in. and a spacing not in ex- 
cess of jy in. I favor making all borders 0.06 in. heavy. 
It is, of course, understood that plenty of ink should al- 
ways be used. 

STYLE AND Size oF LETTERS 


Fourth, we are to consider the style of letters and 
numerals and their sizes. I think it would be best 
practice to have all letters or notations on drawings 
made in upper-case type, vertical form, and of about 
0.02 in. uniform weight of line. For letters, too, plenty 
of ink should always be used. It is our practice to also 
underline notes and instructions on all drawings with 
practically the same weight of line. This not only makes 
the notes more emphatic, but has a tendency to keep all 
of the lettering uniform.’ Every word should be started 
with a capital letter approximately 4 in. high, the bal- 
ance of the work to be followed with smaller sized cap- 
ital letters, approximately ,'; in. high. 

No abbreviation should be made so short as to be con- 
fusing. I favor, when it is necessary, writing the word 
out in full. Mistakes as to materials are about the most 
serious that can occur in making up any part; here we 
cannot be too careful to obviate the chance of error. The 
following abbreviations are those used in our own de- 
partment: 

For Iron Casting: Capital I, capital C-a-s-t. For 
Malleable Casting: Capital M-a-l., capital C-a-s-t. For 
Steel Casting: Capital S-t., capital C-a-s-t. For Brass 


Casting: Capital B-r-s., capital C-a-s-t. For Bronze 
Casting: Capital B-r-z., capital C-a-s-t. For Aluminum 
Casting: Capital A-l-u-m., capital C-a-s-t. 


It may seem at first glance that these are not adequate 


abbreviations. 
five-letter abbreviation in each instance. 


As a matter of fact, there is at least a 
But the ab- 
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breviations are perfectly plain, and also make a material 
saving. Our abbreviation for forgings is uniformly cap- 
ital F-o-r-g. ; for steel stampings we abbreviate to capital 
S-t., capital S-t-a-m-p.; for pressed steel we use capital 
P-r-e-s-s., capital S-t. In describing sheet metals, we 
always begin with the word “Sheet,” capital S-h-e-e-t. 
This is no abbreviation at all, but we believe it is best 
to use the full word, since it precludes all possibility 
of error. 
CROSS-SECTIONING 

I would recommend for all detail drawings a cross- 
sectioning as if the material were cast iron, with lines 
0.015 in. heavy, spaced yy in. or 0.025 in. On assemblies, 
however, I believe the standard cross-section of various 
materials should be used. I would confine the different 
characters of sectioning to assemblies only. 

I believe the method of making records of alterations 
should be standardized, because workmen shift about a 
great deal and all alterations should be uniform. You 
will readily appreciate that when several different sys- 
tems of noting alterations are used, it is impossible for 
a man to understand all of them without considerable ex- 
planation, and, of course, no man likes to confess ignor- 
ance of a drawing if he is used to working with draw- 
ings. 

I suggest that, when a figure is changed, a lower-case 
letter be located alongside the figure changed. This let- 
ter should be surrounded by a circle on the tracing. 
Then the same letter should occur again in the upper 
right-hand corner space where notation of alterations is 
made. In this revision space on the tracing, the letter 
should be followed with the figure as it originally stood, 
followed by the date and initials of the man who made 
the correction. 

In this manner all changes can be so recorded as to 
enable one to locate the dimension as it was prior to 
the change, and also to discover when and who made 
the change. If this system were uniform for all auto- 
mobile drawings, there would never be any confusion in 
the matter of alterations. 


FINIsH MARKS 

Next we come to the matter of placing finish marks on 
drawings and to the right lettering to be used. The Chal- 
mers company uses the capital F with the foot of the let- 
ter resting on the line indicated as finished. However, a 
very good practice in use in some companies is the plac- 
ing of the lower-case f with the crossbar of the letter 
intersecting the line to be finished. 

Of course, care should be taken to see that the letier 
is always placed at right angle to the line. Otherwise 
the intersection will be less noticeable, and the letter may 
be overlooked. The scheme of showing the amount of 
finish on the drawing is followed by some, but this is 
inadvisable as the amount of finish is dependent on the 
methods used in the shop and changes as the shop may 
alter its routing from time to time. 

All dimension lines should be 0.015 
placed outside of the views, as far as possible. Eleva- 
tions and end views of an object to be dimensioned 
should be tied together with projection lines of the same 
weight as the dimension lines, with the dimensions placed 
between. This lining should be carried out as far as 
possible, so as to keep the dimensions outside of the view 
itself. 


in. heavy and be 
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All diameters of holes occurring in the body of the 
drawing should be carried out for diameter will full pro- 
jection lines connected with the dimension. Never place 
the diameter of a hole inside the hole itself, except when 
the hole is very large. Numerous diameters should never 
be marked transversely across the face with the diameter 
lines intersecting a common center. Rather project the 
diameters to the side and carry the dimension lines across 
accordingly. 

All dimensions should read from the bottom and high- 
hand side as far as possible. I think we should also pro- 
ject radii and small finished areas with arrow and 
straight line to a point where the dimensions can be 
read intelligently. I do not think it is necessary in 
motor-car work to add the customary inch marks to the 
figures. Section through threads should be shown with 
two parallel lines approximately the depth of the thread. 
I would avoid the customary left-hand delineation of 
threads. This has a tendency to blur a drawing badly. 


Notine TOLERANCES 


There should be an understood allowable variation, or 
tolerance, in rough forgings and castings where a dimen- 
sion is shown in a common fraction; on finished work 
where a common fraction is given; and on finished work 
where a decimal is given. Close work limits, or toler- 
ances, should be shown by writing the maximum and 
minimum dimensions allowable, in decimals. These 
decimals, should be written in full, and not with plus or 
minus marks as is often done. They should be uniform- 
ly written, one above the dimension line and the other 
underneath. For example, for a piece of 11% in. in diam- 
eter, with a minus variation of 0.003 in., 1.5 in. should 
be written above the dimension line and 1.497 in. un- 
derneath. 

Notes should be grouped in one part of the sheet, 
either the left- or the right-hand lower corner, as may be 
thought best. If this manner of making notes is fol- 
lowed generally, workmen will become accustomed to 
look for notes on a certain part of the drawings. This 
will eliminate the chance of overlooking important no- 
tations. 

The twelfth item is the diameter and length of under- 
cut at the end of thread and ground shoulder, where it 
is ended by a shoulder. In most work the undercut is 
just sufficient to permjt the grinding wheel or thread 
tool to clear itself, and in the case of a ground dimension 
it is generally necessary to allow at least 14 in. in length, 
sometimes more, if conditions will permit. In_ the 
threading operation it is well to allow 1% in., although 
7's in. has been carried out very successfully. 


CHECKING INSTRUCTIONS 


Thirteenth comes the matter of checking instructions. 
These should be carefully outlined and rigidly followed. 
The checker should be instructed to check for general 
appearance of the drawing. If this is done, the condi- 
tion of the work turned out of the drafting room will be 
kept up to the highest standard. Undoubtedly the qual- 
ity of the drawings has a very decided effect on the qual- 
ity of the work issued from the factory. 

All drawings should be checked very particularly for 
design. If there is any question in a checker’s mind as 
to the design, he should call the matter to the attention 
of the chief draftsman at once. All drawings should, of 
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course, be checked for accuracy, together with limits. 
Particular care should be taken that all figures necessary 
to make the piece are on the drawing. 

The finish marks should be carefully checked. All 
drawings should be checked carefully for threading and 
grinding reliefs, and notes for relief centers. Instruc- 
tions for hardening, tempering, annealing, plating and 
polishing should be checked with the utmost care. Ma- 
terial specifications and treatment require most careful 
checking. The general notes should be gone over. There 
should be a check on standard parts going with any par- 
ticular part. The name should be checked, and finally 
the number should be carefully checked. 

Our fourteenth point concerns tap and die sizes. Tap 
and die sizes should occur, together with the factory 
standard in use, and the pitch diameter with tolerance 
wherever possible. 

In working out a uniform scheme as partially out- 
lined above it would be possible to go so far into detail 
as to make it cumbersome and useless. It would be my 
idea to cover the matter thoroughly, but to make the 
recommended practice as simple and flexible as possible, 
so that it may fit the methods already in existence in 
the various organizations, providing a good practical, 
uniform drawing, without hampering the work with un- 
due red tape. 

In considering the various points, please remember 
that these are suggestions of one man only. I have no 
doubt that the general method of handling drawings, 
as far as I have outlined, can be improved materially if 
the topic is taken under general discussion by the society. 
I have outlined only a few of the important points as to 
which drawings in general can be standardized for the 
decided betterment of drafting room and factery produc- 
tion. We are all working for the highest efficiency. We 
are all striving for standardization in factory methods 
and throughout our own factories in making the parts. 
The standardization of drawings is certainly a step in the 
right direction. It is simply another form of increased 
efficiency, which is a good thing to work for always. 


os 
od 


Center Lines on Drawing 


In many engineering offices it has become an established 
practice to use red ink for center and dimension lines in 
order to distinguish them from the lines of the drawing it- 
self. This practice has not proved entirely satisfactory ow- 
ing to the failure of the red lines to print well, and also on 
account of the tendency of the lines to bleach out upon ex- 
posure to the sun. The use of heavier lines did not remedy 
this difficulty, and in addition it was found to be radically 
impossible to erase these lines on account of the action of 
the red fluid on the fiber of the tracing cloth. On account 
of these many objectionable features, one large engineering 
office made a series of tests with inks of other colors, with 
the result that outside of black, orange-colored ink was 
found to be the most practicable and to give the most sat- 
isfactory results, and has been adopted for general use. 
Very fine lines can be obtained by its use on tracing cloth, 
and these lines will print clearly, and at the same time 
show on the print a marked contrast to the black lines. 
They can be erased almost as easily as pencil lines, and are 
not at all unpleasant to the eye.—‘Mechanical World.” 

3 

Aluminum-vanadium alloys have been 
Nicolas Czako, according to the “Journal du Four Electrique. 
Up to 10% V, the alloys are malleable; from 20 to 25% V 
they can be pulverized in a mortar. From there to 53% V, 
they are full of cavities, so that it is hard to obtain a polished 
surface. The hardness increases with increase of vanadium 
until the composition AIV is reached, and again to the point 
52% V, at which the hardness is between 6 and 7. From 60 
to 80% they become less hard and are free from blow-holes. 


investigated by 
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Making Spur and Bevel Gears on a Punch Press 


By Frep H. CoLviIn 


SYNOPSIS—Interesting holding and indeaing fixtures 
for making spur and bevel gears under a punch press at 
a rapid rate. A ratchet with angular teeth and having 
nine pawls to give a very fine division of the amount of 
rotation. 

bos 

Two interesting examples of cutting gears under a 
punch press are shown in the accompanying illustrations. 
The first handles a comparatively narrow-face bevel gear, 
while the other is for spur gears, both being used in the 
cash register built by the Dial Cash Register Co., Mil- 
waukee, Wis. 

The punching fixture for the bevel gears is shown in 
Figs. 1 and 2, the fixture being mounted on an ordinary 
single-stroke punch press and cutting a tooth at every 
stroke. As the press in question runs at 80 strokes per 


The indexing pawl C, receives a positive movement 
from the punch on the upward stroke, the two springs 
shown being relied upon to take out the backlash. 
Gears cut in this way are much more accurate than 
might be imagined, being well within the error permis- 
sible in gearing of this kind. 

The blanks from which these gears are cut are stamped 
up out of sheet steel. The squared hole in the center is 
punched at the same time and the edge beveled so that 
it makes a remarkably cheap gear and one which answers 
every purpose for which it is intended. 


PuNcCHING Spur-Gear TEETH 


Fig. 3 shows a somewhat similar fixture adapted for 
cutting spur gears. The punch A, is shown in position 
in the guide B, the supporting gear CU holding the metal 
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Fig. 1. Puncuine Bevet-Gear TEETH 


min., and the gear has 60 teeth, it is easy to calculate 
that the teeth are cut in 45 sec. In regular practice, 
however, this company allows the gear to make two 
revolutions, the punch or cutter giving a finishing or 
shaving cut during the second turn. 

While this does not and cannot produce a theoretically 
perfect bevel gear, the effect is exactly the same as that 
obtained by a single passage of a gear-milling cutter and 
for a gear face of the width shown, the results are al! 
that can be desired for this particular purpose. If, 
however, it is desired to have both the teeth and the 
spaces of varying widths, as in a planed or generated 
bevel gear, it is an easy matter to offset the fixture so 
that the punch can make two passages in the same way 
as the milling cutter is used for producing teeth of this 
kind. 

Fig. 2 shows the under side of this fixture; the punch 
is also shown more clearly. The end of this punch enters 
a suitable opening, which forms a guide for it, at A, Fig. 
1, and in this way holds the punch firmly while the tooth 
is being cut. The back of the bevel-gear blank is 
firmly held against the action of the punch, so that there 
is practically no distortion, and the indexing is automati- 
cally secured by the ratchet shown at B, Fig. 2. 


Fie, 2. THe Inpextne Diat anp RatcHeET 

at the side of the punch against its thrust, clear to the 
outer diameter. The spring D, shown on a stripping 
plate which goes on the ram, holds the gear firmly 
against its support while the punch is being with- 
drawn. Several other gears punched in this way are 
shown in front of the fixture. 

The indexing mechanism on this fixture is somewhat 
improved over that shown on the bevel-gear fixture, as 
can be seen in Fig. 4, which shows the under side of 
the fixture. The indexing gear A is accurately cut, and 
is, of course, changed according to the number of teeth 
to be cut on the blank. The indexing is made positive 
by means of the two pawls B and C. The first is a 
fixed or locking pawl, while C is thrown into the next 
tooth on its downward stroke by the spring D, and turns 
the index gear when it is again forced up into its pres- 
ent position as the ram starts downward and forces the 
wedge F into the position shown. 

On the upstroke the ram of the press carries with it 
the wedge, being connected at the upper end, as shown 
in Fig. 3. As soon as this wedge is withdrawn so that 
the thin or front portion comes under the opening, the 
springs F, Fig. 4, pull down the slide G, which carries 
both of the pawls B and C. The pawl C comes out of 
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the gear tooth shown and drops into the next lower 
tooth, being controlled by the spring D. 

The downward movement of the ram forces the wedge 
through the opening in the slide G, raising the whole 
slide and allowing the pawl C to turn the index gear 
one tooth, while the fixed pawl B wedges into place in 
the next tooth space, and holds the index wheel firmly 
against any tendency to turn in either direction under 
action of the punch. 

The fixed pawl B is adjustable, as can be seen, so 
that any wear can be taken up and the gear held posi- 
tively at all times. In fact, the pawl C might be called 
the indexing pawl, while B is the locking pawl. Both of 
these fixtures were designed by Charles P. Wetmore, the 
mechanical engineer of this company. 

A Ratcuet witH NINE PAWLS 

Another interesting device in connection with the Dial 
indicator is shown in Fig. 5. In order to avoid the 
necessity of cutting extremely fine teeth in a ratchet, 
the ratchet teeth are cut at an angle, as shown in A, 
and are controlled by nine pawls fastened on the same 
spindle, as at B. These pawls are all of the same length, 
so that it simply means that each ratchet tooth is di- 
vided into nine parts, only one of the pawls engaging the 
ratchet at the same time. 

On the other side of this device, which is simply the 
tape-carrying mechanism for the cash register, is a 
neat device for so regulating the movement of the tape 
as to secure uniformity in the spacing between all 
printing. 

Referring to Fig. 6, we see the printing side carrying 
the roll of carbon paper at A, this being used in place 
of the usual printing ribbon. The tape to be printed on 
is at B, the printing being done through the carbon paper 
when the tape is at the point C; against the support 
shown. The tape to be printed winds on the drum D, 
this drum being controlled by the ratchet wheel men- 
tioned, on the other side. The tape moves uniformly 
at each printing regardless of the diameter of the roll B, 
this being secured by an ingenious compensating mechan- 
ism. 

The arm £#, which is shown both in position and on 
the bench beside the tape-printing device, rests on the 
roll as can be seen. The projection on the piece goes 
through. the slot at the end of EF and into the slot 
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on the other piece /', shown lying on the bench. As the 
pin moves up in the slot, the distance between the pin 
and the bearing hole @ is increased, effecting rotation 
of the drum D in proportion to its increased circumfer- 
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Fic. 5. RatcHeT witH NINE PAWLS 
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Fic. 6. AuromATIC Spacer For TAPE 
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ence as caused by the winding of the paper. The whole 
mechanism is extremely interesting and forms one of the 
units of this cash register. 
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Swages and Method of Making Lathe 
Tools 


EDITORIAL CORRESPONDENCE 


The tool-blacksmithing department of the Pierce-Ar- 
row Motor Car Co., Buffalo, N. Y., is one of the most 
uttractive smith shops we have ever seen. Although the 
photograph looks as though everything had been cleaned 
up for the occasion, several visits have revealed practi- 
cally the same conditions, so that its cleanliness and 
orderliness may be said to be chronic. 

Every fire is thoroughly protected and there are pro- 
visions for taking off all smoke and gases. Furnaces are 
provided for every necessary purpose, and with all ap- 
pliances which can be profitably used in connection with 
them. Fig. 1 shows the foreman’s desk in the corner of 
the room, and on the wall overhead is a small motor 
driving an exhaust fan, which takes care of the smoke 
and gases as before mentioned. 

To the right of the foreman’s desk is an oil-cooling 
tank, the wire-screen bucket being provided with a small 
rope hoist, which, together with the small swinging crane 
attached to the wall, makes it easy to lift any weight that 
is handled in such an oil bath. 


Sipe Toots PREFERRED TO THE Rounp NOsE 


The principal point to be called to the attention, how- 
ever, is the Bell steam hammer at the extreme right, and 
the way in which it is used in forging lathe tools for the 
shop. The round-nosed tool does not find favor here, and 
as in the case of the turning tools supplied in the Flat 
turret lathe and in similar places, an improved modifi- 
cation of the old side facing tool is used. This should, 
perhaps, be called a side-cutting tool, which differs from 
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the old side-facing tool, in having more metal under the 
cutting point and being supported much more substan- 
tially in every way. 

Fig. 2 shows the steam hammer at close range, the ob- 
ject being to call attention to the special swages and the 
way in which they produce this side-cutting tool rapidly 
and economically. The offset on the cutting end of the 
tool, together with the slight twist which is necessary to 
produce the desired side clearance, makes a rather diffi- 
cult forging without a special former. 

The lower swage A is shown in place on the anvil 
block, while the upper swage B is held on the hot steel by 
the blacksmith while the hammer man gives the desired 
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number of blows to forge the tool shown at C. The air 
pipe at D, with its swinging nozzle, makes it easy to 
blow the scale out of the lower swage. 

The action of these swages is made perfectly clear in 
Fig. 3. Both lower and upper swages are shown, the 
right-hand upper swage is turned upside down in order 
to show its curved lower face. The tool shown fits in 
the lower swage in exactly the position shown, the sur- 
face A being produced by the end A of the upper swage, 
the position of this end in actual use being also shown 





SWAGES 
IN 
POSITION 


SwaGes In DetalIL 


Fia. 3. 


at A, where the two swages are in position at the left. 

As will be seen, this forms the end of the cutting tool 
at one heat and leaves very little grinding to be done 
after the tool is hardened. This materially reduces the 
cost of forging tools of this kind and can be adapted to 
other shaped tools if desired. 


cA 
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A Pocket Routing System 


By H. JoHnson 


For a long time I have read of, and admired from a 
distance, the more or less elaborate schemes advanced 
for keeping work moving forward on the shop floor. I 
needed some such system, and in casting about for some 
method which seemed to meet my need, I was much im- 
pressed with the imposing array of cards and clerks 
which seemed a part of most of the systems. 

My first move in devising a method of my own was 
to classify, each morning, the jobs on order. They were 
broadly classed as “sensitive drilling,” “big press work,” 
“lathe work,” “screw machine,” “milling,” “grinding,” 
“threading,” ete. This was all right as far as it went, 
but its usefulness ceased abruptly as soon as a job was 
put out on its first operation. Jobs would be side- 
tracked and too many were started and left partly done. 
This was overcome by procuring a loose-leaf holder for 
4x6-in. scratch paper. A sheet was inserted for each 
man, excepting the sensitive-drill operators, who were 
bunched on one sheet. 

As fast as jobs were assigned they were entered, each 
on the sheet of the man doing the work. From time 
to time these sheets were corrected as jobs progressed. 
Men, however, still ran out of jobs at times, and had to 
do work to which their machines were unsuited. This 
suggested the third step, which, like the second, was a 
development. I first classify jobs as explained in the 
first step, putting after each job for ‘which stock is lack- 
ing a small circle to denote that fact. An order on the 


supply departments is then issued in accordance with 
these marks. 
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If tools are lacking for any job, I put a T after the 
job number. Then I start out into the shop, noting 
which jobs are running. As rapidly as possible jobs are 
entered on the sheets of the men expected to start them. 
A check is put after the job on which the man is actually 
at work. As soon as I put the eheck after a job, I enter 
the job on the slip of the man next to work on it. When 
a man finishes a job, a line is drawn clear through its 
number on his slip, and a check is made after the next 
job he starts. To illustrate this, three sets of cards are 
shown, in which a piece No. 470 D is bored, slotted and 
faced. 

On the first set of cards the check shows that the drill 
press has started the job, and its number has been ad- 
vanced to the miller. On the second set. the job is lined 
out on the drill and checked as running on the miller. 
Its number has been advanced to the lathe slip. On the 
third set the miller has finished the piece and the lathe 
has started the last operation. When this is finished, 
the job will be lined out and disappear from the sheets. 

It will be noted that it is impossible for a job to get 
lost, as its number is always in evidence on the slip 
where it is to be next handled. It can be held up or 
put ahead of another job without disturbing the system 
in the least. If I am unable to look after the slips for 
a while, I pass the book over to my clerk, who keeps it 
checked up, assigns jobs, and keeps things going forward 
till I get back. A glance at any time tells me where 
the jobs are, what machine is overloaded, which man is 
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A Pocket Routine System 


getting short of work, and how to handle the varying 
conditions of too little or too much work. 

This scheme will not work in a large department— 
it was not designed for that; but for 50 men or less, 
where the foreman is also planner, piece-rater, and 
demonstrator, it will go far toward keeping the work 
on the machine best suited to it, and all machines sup- 
plied with work. 


8 


To get good results in threading pipe at one cut, exper- 
ience shows that a die should have a suitable number of 
chasers, the number being determined by the size cf the 
die. Experience shows that dies up to 1% in. should have 
four chasers. 

Size of Pipe in In. 
1% 


No. of Chisers 


See 
Demo Oonl 
load 
° 
Doe ee ee) 
COeneo 
i elieealienteiet 
DWAmdwIOHH 


to 20 
—*“Book of Standards,” National Tube Co. 
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LETTERS FROM PRACTICAL MEN 





The Design of Drills 


I wish to present a few ideas on the subject of accurate 
drilling in jigs and to make a suggestion regarding the 
design of a drill which may be used either as a finishing 
tool or as a reamer drill. 

It is bad practice to guide a standard drill with its 
sharp backed-off cutting edges in a close fitting bushing, 
for the reasons that not only will the drill be dulled and 
lose its efficiency and proper size, but the bushing will 
be worn and lose its accuracy as a guide. 

We would hardly think of guiding or registering the 
cutting edges of a revolving milling cutter if we wished 
to govern the depth or direction of its cut. Why should 
it be bad engineering in the one case and current prac- 
tice in the other? 

The drill is a much abused tool. Properly ground, 
with its edges protected from contact with hardened sur- 
faces, and with the proper speeds and feeds, it should 
be an accurate tool. More than this, it should produce 
work of a standard of accuracy high enough for any but 
the most refined products. 

We have tried several of the devices suggested for 





ImprOVED Type or DriILu 


overcoming the present shortcomings of the drill, namely, 
the use of the guide sleeve, and also slip bushings of vari- 
ous sorts and descriptions. Sleeved drills and reamers 
have been found unsatisfactory because they choked up 
the bushing, no chip clearance for deep drilling being 
provided. Slip bushings have proved expensive and none 
too accurate after a little wear. 

For these reasons there should be a large demand for 
some type of drill especially adapted to drill-jig work, 
either as a finishing drill or as a reamer drill. 

A drill which might, at least, be made an improvement 
over our present drill, is shown in the engraving. It could 
be made with a guide body, say 0.025 in. larger than its 
nominal size. The actual drill length might be based 
upon some standard proportion, when new, say 4D, 5D, 
6D, where D equals the diameter of the drill. The 
fluting could be carried back as at present, thus afford- 
ing chip clearance, while its cutter diameter alone would 
need to be backed off. 

So far as life is concerned, it could be ground back 
when the cutting lips were sharpened, until the limit of 
backing off was reached. This is very nearly the practical 
life of a standard drill as used at present. in multiple- 
spindle presses. Furthermore, during this life it would 


always be up to size, which is more than can be said of 
a standard drill running in a hardened bushing. Such 
a drill would enable tool designers to put out simpler 


drill jigs without the added expense of special guide 
sleeves for every job and other accessory tools. 

I might say that we are trying drills of this type now, 
ground down from sizes yy in larger, in some of our 
multiple-spindle drilling machines; but we find it an 


expensive proposition to do this grinding. However, 
once made they are well worth their cost, and are superior 
in accuracy and life to the standard drill. 
L. A. DuMsEr, 
Chief Draftsman, A. B. Dick Co. 
Chicago, Ill. 
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Lathe Boring and Threading Tool 


The engraving shows a boring and threading tool to 
use on the lathe for both small and large work. It con- 
sists of three main parts, the tool holder A, the base B and 


the tool C. The tool holder is made with a dovetail that 
slides in the base. This dovetail is on an angle with the 
Drive 























LATHE BorInG AND THREADING TooL 


center line of the tool, making it possible to change the 
height. and at the same time always keeps the tool par- 
allel with the hole to be bored or threaded. 

In the rear end of the base is an oblong slot through 
which the threaded end of the tool holder slides; the two 
knurled nuts are for the adjustment of the height. If 
used for large holes the tool can be made as shown, where 
smaller tools are inserted in the end of C, and kept in 
place by the setscrew. If the work is to be threaded to the 
bottom of a hole, or the hole is too small for a tool as 
shown, then the part C may be changed with a forged 
tool D fitted in the hole in A, and held to the desired 
length by the setscrew. This tool has been of good service 
to me for several years, and has always worked satis- 
factorily. 

S. Hetwee. 

Hartford, Conn. 
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Resetting a Tailstock 


In a large factory where economy is the watchword, 
and where they practice as well as preach it (except in 
the machine shop), they are doing a large quantity of 
taper work, and not having taper attachments or com- 
pound rests they are using the method of moving the 
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tailstock. In resetting the lathe they take a piece of 
stock, center it, and then cut, try and move the tailstock 
until the lathe again cuts parallel. 

How much easier it would be to turn the protruding 
part of both centers to the same diameter and set the 
tail center in place by means of the test indicator, or, 
in the absence of an indicator just use a tool and a piece 
of paper to feel with, first setting the tool against the 
head center and then setting the tail center against the 
tool. This is a remarkably fast method as compared 
‘o the cut-and-try way. 

J. B. SERVER. 
Yonkers, N. Y. 
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Spherical Turning Attachment for a 
Screw Machine 


The engravings show a tool for cutting spherical 
radii on a screw machine. This tool can be easily made. 
A general design of the attachment, and the method of 
attaching it to the crossfeed of the machine are shown in 
Fig. 1. The sliding tool block A is made of cast-iron ; 
the clamp B holds down the block firmly on the cross- 
slide, a stud (’, on which the tool block swings, is securely 
fastened by the nut P in the tool-post slot in the cross- 
slide. This nut is made about 0.002 in. thicker than A 
allowing the washer to be brought firmly down on it, and 
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Fic. 2. Tur Toon 
ATTACHED 


SPHERICAL TOOL 
TURNING 


Fig. 1. 


permitting the tool block A to swing radially by slid- 
ing the block under the clamp B. 

The method of attaching to the turret for the purpose 
of using the power feed of the machine while the tool 
is in operation is shown in Fig. 2. The coupling pin is 
shown at A. This may be withdrawn at will; allowing 
the use of the turret for any other operations necessary. 
To use the attachment, mount it on the cross-slide and 
locate the stud directly under the center of the work to 
be turned, and clamp rigidly to the bed of the machine. 
When ready for operation, the cross-slide can be backed 
off sufficiently to make a roughing cut, then run in to a 
positive stop for a finishing cut. In this manner pieces 
can be produced rapidly and accurately. 

: HERBERT KIRK. 
Muncie, Ind. 
os 
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A Horizontal Drilling Attachment 


The engraving shows a horizontal drilling attachment 
used on a radial drilling machine. The attachment is 


universal, and will swing and rotate to any position. The 
tool is fed, when cutting, with the ratchet, the center of 
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which is placed against a solid support. It can also be 
used for spot facing bolt holes by raising the drilling- 
machine spindle and bracing the ratchet center against 
the housing of the press. 

The tool can be used on large work, that is, where there 
is not the necessary headroom under the drilling-ma- 
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HorizonTaAL DriLting ATTACHMENT 


The tool, with proper extension sockets, 
We have drilled 114-in. holes 


chine spindle. 
will drill to any diameter. 
at 2-in. feed per minute. 
W. H. Taytor. 

Detroit, Mich. 
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Balancing with Helical Springs 

The possibilities of this type of spring have perhaps 
not been fully realized or duly considered by machine-tool 
designers. Although data on the subject are scanty, if 
available at all, such springs for balance purposes are 
successfully used for quite heavy loads. 

The boring mill has been taken as an example of how 
this principle could be used for machine tools. The line 
engraving shows three methods of application of the tor- 
sionally loaded cylindrical helical spring as applied to a 
10-in. boring mill. 























BALANCING witH HELICAL SPRING 


Two spring. cases A are wound to the initial tension 
required, having on their outer circumference toothed 
wheels, gearing directly into a rack on the front of the 
tool carriage. Two brackets carry the spindle and due 
provision must be made by square ends or otherwise to 
prevent rotation of the spindle. Placing the spring drums 
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in front in this manner allows the rams to swivel with- 
out interference. 

Another position for the spring cases is shown at B, 
where they are carried on brackets in front of the hous- 
ing. Each drum has a few turns of the chain on it, 
the free end being carried down back of the tool carriage. 
Similar drums C are mounted on the top of the housing, 
the chain being carried to the various drums as shown. 
A pair of drums D is carried between the housings at 
the rear. ‘The side elevation shows the position in this 
case; C in the side elevation then becomes the idler 
pulleys. Balancing the cross-rails can be done by a sin- 
gle drum D, with chains over the idler pulleys C at the 
end of the housing rail. 

It is obvious that if the design B or C is chosen to 
balance the tool carriage, the lead of the chain will not 
always be straight. It must be remembered, however, 
that spring cases like those under consideration adjust 
themselves with either the chain in tension or compres- 
sion. The C design is preferable under conditions of tool- 
carriage balance, since the load of the chain is greater. 

If D is chosen to balance the tool carriage, the idler 
pulleys C, if on a hub filled with balls, will automatically 
adjust their position along the spindle as the tool is fed 
either in or out, the position in an extreme case being 
then half the distance separating the position of the 
tool on the table and the point of attachment of the 
chain to the spring drum. 

Referring to the engraving, the most practicable design 
seems to be the drums A used directly fastened to the tool 
carriage, and the single drum D with a pair of chains 
over the pulleys C to balance the cross-rail. 

A. L. Haas. 
London, England. 


4 
Commutator Turning Device 


Some loose bars in the commutator caused trouble with 
the dynamo. When the collar was tightened up the com- 
mutator did not run quite true, causing sparking at the 
brushes. As none of our lathes was large enough to turn 
the armature, and as having the work done outside would 
necessitate shutting down the factory, the following too! 
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A CoMMUTATOR-TURNING DEVICE 


was rigged up to perform the operation with the dynamo 
In position. 

The slide A and the saddle B were made from cast 
iron. Two holes C were drilled and tapped in the end 
of the slide to correspond to the holes in the brush 
holder. The saddle was attached to the feed screw by 
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means of a U-pin fitting into a groove in the screw. 
This method of fastening was used so that the pin could 
be easily removed and the saddle drawn back and forth 
by hand to test the alignment of the slide with the com- 
mutator. A tool D was placed in the saddle, held by the 
clamp £ and adjusted by the screw F. 

When turning up the commutator, all that was neces- 
sary was to remove the carbon brushes and one brush 
holder, and substitute the slide in its place in the brush 
rocker. To make the slide rigid the free end was sup- 
ported by a screw-jack set on the foundation, and the 
back of the brush rocker was braced against the arma- 
ture bearing. By running the engine slowly and feed- 
ing the tool across the commutator by the handwheel 
arid taking a light chip, a satisfactory job was obtained. 

R. W. Hurron. 

Winsted, Conn. 
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A Quick Method of Laying Out 
Sheets for Drawings 


A quick method of laying out standard-size sheets for 
drawings is shown by the engraving, in which A is the 
drawing board, B the T-square and C the sheet of paper. 

I first determine the proper or most convenient location 
of the sheet on the board and measure off along its left 
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edge, the desired trimming size of the sheet. I then make 
marks on the board at these points with india ink or other- 
wise, as shown at )). These marks serve as templates 
for the horizontal trimming lines of the sheet. 

For the vertical trimming lines I make similar marks 
on the T-square, as shown at 2. Having determined the 
desired width of margin for the sheet, | measure off the 
proper distance in from the trimming lines and make 
marks on the board at these points with india ink or other- 
on the T-square; these serve as templates for the border 
lines. 

If a standard title space, similar to that shown, is de 
sired (though this may be varied to suit different re- 
quirements), I make marks at the proper distances in 
side the border lines on the right edge of the board, as 
shown at H for horizontal line templates, and on the T- 
square as at 7 for vertical-line templates. 

In laying out a sheet to this template, I first set the T- 
square to the trimming-line template D at the top of the 
left side of the board, and then draw the upper trimming 
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line. In the same way I draw the upper border line. I 
next bring the T-square down to a point a little below 
the upper border line and make small marks, as shown at 
J, and farther down, near the lower part of the sheet, 
as shown at K for the vertical trimming and border lines. 
Then bringing the T-square in line with the mark F, 
on the lower left edge of the board, I draw the lower 
border line, then in the same way the lower trimming 
line. ; 
Now it is only necessary to swing the T-square around 
to a vertical position and place the edge in line with the 
points J and K to complete the vertical trimming and 
border lines. One great advantage of this method is 
the elimination of error in scaling sizes of sheets. 
PuiLias P. MonrILis. 
Worcester, Mass. 
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Fixture for Bending Pipe 


The fixture shown in Fig. 1 was designed and used with 
good results and a saving of time to bend pipes to the 
form shown in Fig. 2. It consists of a cast-iron body 4, 
which can either be attached to the bench or held in a vise. 
It has a groove cast in the surface a little smaller than the 





























THE FIXTURE 


Fic. 1 
FIXTURE FOR BENDING PIPES 
pipe diameter and is finished by filing. When bending, 
the end of the pipe is inserted in the hole B, the cepth of 
which governs the length of the straight section of the 
pipe at the end. 

In one side of the fixture is a tapped hole to receive 
the stud C, which supports the lever D. This lever has 
a tapped hole to receive the stud #, which supports the 
roll F. This roll is made with a groove the same size 
as in the body of the fixture. Pipe is bent in the follow- 
ing manner: 

It is first filled with molten lead. One end of the pipe 
is then inserted “in the hole B and bent to a vertical posi- 


tion. It is then reversed and bent to a horizontal posi- 
tion. Next the lead is melted out and the pipe is ready 
for use. 


H. E. Murpny. 
Pawtucket, R. I. 
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Opaque Windows Objectionable 


A man who works from 7 o’clock in the morning until 
6 o’clock at night is entitled to the privilege of at least 
seeing the outside world through transparent window 
glass. And weather and work permitting, he should have a 
breath of fresh air through an open window. Most man- 
ufacturers regard this as necessary to the contentment of 
their employees. Very few “sightless” windows are now 
in use. 

Only last week I heard a man who had been a foreman 
of a toolroom for 10 years remark, “It almost took my 
heart, and several men left me, when the company in- 
stalled these (opaque) windows last month.” I believe 
such enforced cutting off of sight should be prevented by 
law. 

R. A. Dow ine. 

Westfield, Mass. 
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Knockout Tool for Collets 


The engraving shows a satisfactory knockout tool for 
collets. The sleeve A and the knockout plug B are made 
from machine steel with the end C hardened. The plug 


rand sleeve are fastened together by the pin D. This 
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Knockout Toon For COLLETs 


tool will quickly remove the drill reamer in the collet, 
without forming any burr on the shank tongue. 
Wm. Guyton. 
Franklin, Penn. 
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Correcting Punch Trouble 


The engraving shows a small punch used in a machine 
for perforating paper. It is made of tool steel and oper- 











REMEDYING A PuncH TROUBLE 


ates at a speed of 6000 strokes per min. The paper does 
not stop moving the whole time the machine is run- 
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ning. The punch, therefore, must move very quickly 
into the paper and out again. 

At first the punches were made as shown by the dotted 
lines. On account of the rapid reciprocating motion the 
punch head A frequently broke off. We did not know 
what to do at first, as the punch could not be increased 
in size to strengthen it. Finally we decided to reduce the 
weight of the punches by machining them, as shown by 
the full lines. This remedy proved successful and the 
life of the punch was increased considerably. 

S. CLIFFORD. 

Philadelphia, Penn. 
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A Novel Bending Die 


The bending die illustrated was made to bend the small 
electrical connection, which is shown between the two 
views of the die, in one operation. The stock from which 
the blank was punched was phosphor-bronze 0.005 in. 
thick. 

Referring to the engraving, A is the die, B is the punch 
and C is a spring plunger, D is a mandrel, which is held 
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The Work 
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A Nove. Benpine Die 


up off the die by the counterweight #, which is free to rock 
on the pin F. 

In operation, the piece to be curled is placed on the 
die A and shoved up against two locating pins, not shown. 
As the press is tripped, the spring plunger C carries the 
mandrel D down and curls the piece into a U-shape. 
The punch B, continuing on down, closes the ends over and 
around the mandrel. As the punch rises, the mandrel, 
overbalanced by the counterweight, returns to the posi- 
tion shown, carrying the finished piece with it, and from 
which it is stripped by hand. 

DonALD BAKER. 

Woonsocket, R. I. 
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Repairing Cracked Cylinders 


The engraving shows a gas-engine cylinder with a 
crack. The following is the me*hod used for repair- 
ing it. 

On either side of the crack lay off zigzag holes at a suit- 
able distance from the crack; saw 114-in. centers for a 
$4-in. drill. Then drill a $§-in. hole through the water 
jacket, or outer shell, and spot the cylinder wall, or inner 
shell, with the drill. With ,-in. drill, drill the cylinder 
wall to within 4% or ¥#% in., depending on the thickness 
of shell; countersink the 4$-in. holes in the outer shell 


AMERICAN MACHINIST 617 


about 4% in. Tap the inner shell, using care in doing 
so. Procure as many capscrews, or studs, as there are 
holes (capscrews are preferable), and screw them in with 
a wrench ; cut off the heads, leaving enough to rivet over. 
When riveting be careful to draw each one down so as to 
draw in the crack equally. 

After riveting, with a round-nosed chisel cut a channel 
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REPAIRING CYLINDERS 


about ;; in. wide, the length of the crack; then clean 
the metal on either side of the crack and heat the cy!- 
inder, so that the channel may be filled up with solder. 
After soldering, dress off the surplus solder, and the rivet 
heads, and test the water jacket with water pressure. 
J. B. MAcPHERSON. 
Toronto, Can. 


[Though this method is not new, it usually gives good 
results, and might be of service to some of our readers.— 
Epiror. | 


A Mirror Holder for the Shop 


The engraving shows a mirror holder which has proved 
to be a handy tool around the shop. It is made of 4- 
in. round cold-rolled stock filed flat on the back, a hook 
turned over on the end to catch the mirror, and a pencil 
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clip (closed to fit the cold-rolled stock) to hold it in 
place. . 

A hole is drilled in the end to fit a surface gage scriber 
so that the gage can be used for a stand. The device is 
useful when boring deep holes in the lathe or filing to a 
line where the light in the shop is poor. It can be used 
on the shaper while slotting. When fitted with a long 
narrow mirror instead of the round one, it can be put 
into the port plug holes on gasoline-engine cylinders, en- 
abling a view of nearly all the top of the cylinder. 

E. F. Page. 


Anoka, Minn. 


x4 
ee 
Truing Up a Micrometer Anvil 
All inspectors, tool and gage makers on fine work, know 
that the anvils of their micrometers soon wear away on 
the front edge, so that a correct reading is almost im- 
possible especially when measuring a shoulder or a cor- 
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TruInNG A Micrometer ANVIL 
ner. Micrometers used on threaded gages and grinding 
machines soon wear uneven on the anvils. 

The engraving shows how the anvil may be easily trued 
up. The flanged sleeve A is lapped an accurate fit for the 
micrometer spindle and the bottom ground true with 
the hole. A cast-iron plate B is ground flat, charged 
with fine emery and inserted as shown. 

H. Witson. 

lion, N.-Y. 
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Insulation Stripper 


The engraving shows a useful tool for removing in- 
sulation from copper wire without cutting into the cop- 
per. This tool was made for one particular size of wire, 
but can be made for any size by boring a hole large 
enough to receive bushings. 

The reason for leaving the lug on the part B as long as 
shown is to guide the wire. The outside diameter of 
both A and B was knurled to give a good finger grip 
when pulling off the insulation. The operation of the 
tool is as follows: 
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Push the end of the wire through the hole marked un- 
til flush at the other end, then press both cutters C until 
they come to a stop on the adjustable setscrews D. Give 
a half turn of the tool and pull lightly, and the insula- 
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INSULATION STRIPPER 


tion will come off easily. The pins # prevent the cutter 
blades from coming out of the tool when acted upon by a 
tension spring. 
Wm. Koc. 
Philadelphia, Penn. 


8 
A Blueprint Paper Cabinet 


The engraving shows a useful box for keeping blue- 
print paper. It is made with a hinged cover A; a strip 
of felt B makes the box lightproof. The cylinder rod is 
supported by the brackets C, fastened one on each end 


Strip of 4x xp xd) “Stee! 
with perfect Corners grip on paper, 


a oles Stick ict ke Roll P ; 


Opening is cut § in toallow 
felt being cut fo correspond 
B 


BLUEPRINT-PAPER CABINET 


of the box. This cabinet is useful in small drafting of- 
fices where the use of blueprint paper is not large. 
E. G. PETERSON. 
Albion, Mich. 
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Safeguarding the Workmen’s Clothing 


Anyone who has worked on the lathe, or run any fast- 
revolving machinery, knows the danger that loose sleeves 
are to the operator. To overcome this, we have in- 
structed all of our men to cut off their sleeves at about the 
elbow, turn them up and hold them tight to their arms 
by rubber bands. The men are also required to wear 
their jackets or shirts under their overalls or trousers. 
We have found the resulting conditions worth the effort 
it took to enforce the rule. 

Many of our men thought that these precautions were 
childish, and in a way resented them, but they soon saw 
their value and now are more than glad to follow the 
rules we have laid down. 

W. A. Gray. 

Chicago, Il. 
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DISCUSSION OF PREVIOUS QUESTION 





A Dividing Head Problem 


On page 262 William Zimmerman requests an easy solution 
of the problem of indexing a dividing head through an arc of 
39 deg. 30 min. 2 sec. which will come closer than 36 sec. to being 
a correct answer. I used the compound method of indexing 
angles on a dividing head, having a 40 to 1 worm ratio, and 3 
index plates having 15 to 20-, 21 to 33-, and 37 to 49-hole circles, 
to secure a subdivision equal to 4 deg., or 3 min., or ,A, of a 
circle exact. This method is as follows: 

Select the index plate having 15-, 16-, 17-, 18-, 19- and 20-hole 
circles, and attach in the usual way to the dividing head, with 
the rear retaining pin in the 20-hole circle, and the indexing arm 
pin in the 18-hole circle. Withdraw the rear retaining pin and 
move the plate counterclockwise 1 hole in the 20-hole circle and 
insert the pin again. Next withdraw the indexing arm pin 
and move the arm 1 hole in the 18-hole circle clockwise. 

It must be understood that when indexing with either pin, 
the other pin is still in its proper hole. We have now indexed 
exactly through an arc equal to (4x9 deg.) — (4x9 deg.) = 28, — 
3% = ks X $= 4 deg. or 3 min. This means that in indexing 
through any arc the greatest error would be half the above or 1 
min. 30sec. In the case in question it would have been possible 
to get within 2 sec. by indexing directly in the 18-hole circle, as 
4 turns 7 holesin the 18-hole circle would be39deg.30 min. How- 
ever, if this had been 39 deg. 20 min., we would first index di- 
rectly, using the 18-hole circle, leaving only that part of the angle 
which can not be obtained by indexing in the 18-hole circle di- 
rectly, this would in every case be less than } deg. and in this 
case 20 min. 

We next divide the remainder, or 20 min. by 3 and find that 
if we add 1 min. we have 7. If we now withdraw the rear index 
pin and move the plate counterclockwise through 7 holes in the 
20-hole circle and insert the pin, then withdraw the index arm 
pin and move the index arm clockwise through 7 holes in the 
18-hole circle, we will have an angle equal to 39 deg. 21 min. 
The above method can be used for any fraction of an angle 
which is a multiple of 4, deg. or 3 min. and on any angle will be 
accurate within 1 min. 30 sec. 


Another Method 


Another method which is more laborious but gives an ap- 
proximation to any angle less than 1 sec. of arc error is accom- 
plished by using 2 index plates as follows; Select the 15 to 20- 
hole plate and the 37 to 49-hole plate. Attach the 15 to 20-hole 
plate first on the inside, locating the retaining pin in the 20-hole 
circle. Next attach the 37 to 49-hole plate, using a thin washer 
between the two plates. It will also be necessary in using this 
method to make a small hardened and ground plug to fit the 
holes in the index plate, and of sufficient length to go through 
both plates. 

This pin isto be used in indexing the front plate on the rear 
plate. The pin is inserted in the rear plate through the 17-hole 
circle into the 41-hole circle in the front plate and must never 
be withdrawn from the hole first chosen in the rear plate more 
than enough to permit rotating the front plate. Next locate the 
index arm pin in the 39-hole circle in the front plate. We are 
now ready to index and must always have two pins located in 
place when the other pin is withdrawn for indexing. 

Now withdraw the rear retaining pin and move both plates 
counterclockwise 1 hole in the 20-hole circle, and insert again; 
next withdraw the special plug, through the rear plate suf- 
ficiently to rotate the front plate and move the front plate 
through 1 hole in the 41-hole circle, clockwise and insert; next 
withdraw the indexing arm pin and rotate the arm clockwise 
through 1 hole in the 39-hole circle. 

We have now moved the index spindle through an arc 
equal to (4 + 4 X 9 deg.) — (4 x 9 deg.) = 449 Sec. or a little over 1 
sec. Taking the arc in question of 39 deg. 30 min. 2 sec., we 
first index directly, using the back plate and the retaining pin 
in the 20-hole circle, each hole being equal to 8, of 1 deg., or 27 
min., and we have 4 turns and 7 holes in the 20-hole circle =39 
deg. 9 min. Subtracting from 39 deg. 30 min. 2 sec., we havea 
remainder of 21 min. 2 sec., or 1262 sec. Dividing this remainder 
by 94g we have 1246. 

This quotient equals the number of turns we should take 
in a counterclockwise direction with the 20-hole circle and 
clockwise with the 41 and 39-hole circle. However, this would 
be a waste of labor to go through as indicated and then return 


in the opposite direction. It is merely necessary to write it 
down and then subtract the whole turns in one direction from 
the whole turns in the opposite direction as follows: 

434° = 62 turns §, counterclockwise 

449° = 30 turns 44 clockwise 

‘4g° = 31 turns aj clockwise 

Subtracting whole turns, we have 1 turn 4 counterclockwise, 
34 clockwise, 43 clockwise. 

Further simplifying by subtracting the 1 turn 4s counter- 
clockwise from the original direct indexing of 4 turns 3 clock- 
wise, we have 

3 turns i clockwise in the 20-hole circle = 27 deg. 27 min. 


clockwise in the 41-hole circle | ‘ ee 
clockwise in the 39-hole circle | ~ 1? deg. 3 min. 2489 sec. 





30 deg. 30 min. 2}§4 sec 


This gives an error of about 4 second. 

This method can be used on any angle with an equally ac- 
curate result. Care must be taken to see that the small plug 
is a snug fit in the holes and that the outside plate fits the shaft 
snugly. Such extreme accuracy, however, is as much depen- 
dent on the machine and the workman as on the method. 


Convenient Combinations 


If a 20-hole circle plate is attached inside, with a 21 to 33- 
hole circle plate outside, the following very convenient com- 
binations can be had. First, an arc of 1 min. exactly can be ob- 
tained by using the rear retaining pin in the 20-hole circle and 
having the indexing arm pin in the 27-hole circle of the outside 
plate. Both plates can be fastened together by a small plug in 
any holes which are in line through both plates as say, a 15 
and 21. 

To index 1 min. withdraw the rear pin and rotate clock- 
wise 4, or 3 holes in the 20-hole circle and insert the pin. Next 
withdraw the index arm pin and rotate counterclockwise 4 
or 4 holes in the 27-hole circle and insert. This equals an arc of 
(4 — &) x 9 deg. x 3600 sec. = 60 sec. or 1 minute. 

This method is equivalent to having an index plate with both 
20 and 27-hole circles in the same plate. Therefore, to index any 
angle, first index all but 20 min. directly, using the 27-hole 
circle; the remainder may then be multiplied by the above num- 
ber of holes in each circle and indexed as in the case of 1 min. 
A further subdivision equal to 15 sec. exactly, may be had by 
using the above plates and indexing the outside plate on the 
inside plate through the 16-hole circle as follows: 

Withdraw the rear index pin and index both plates g or 3 
holes in the 20-hole circle, counterclockwise and insert. Next 
withdraw the special plug and index the outside plate 3 holes in 
the 16-hole circle clockwise. In this case the plug is always in 
the same hole in the outside plate, using the 16-hole circle in 
the inside plate for spacing. Next withdraw the index arm pin 
and rotate counterclockwise 4 or 1 hole in the 27-hole circle. 
We have now indexed through an arc equal to 4 — (4 + a) x 9 
deg. x 3600 sec. = 15 sec. 

The advantages of the above combinations are that they are 
exact subdivisions .,)55 And ggg, and, therefore, can be used 
with less chance of error in calculation. All of the above com- 
binations have fewer chances of error than in the usual method 
of compound indexing, where the index arm is loosened and 
slipped from one circle to another. In this case the only move- 
ment is that of rotating the head, the indexing pins always re- 
maining in the same holes 

P.J. RYAN 
Foreman tool and specialty machinery department, the 
Lamson Co. 
Lowell, Mass. 
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On page 262, W. Zimmerman asks for an easy and accurate 
method of obtaining specified angles with the dividing head. 
He gives an example where it was required to revolve a piece 
of work through 39 deg. 30 min. 2 sec., and mentions that he 
used the 49 index circle to obtain it; the error being about 39 
sec. The 49 index circle seems to have been used because it 
was the largest he had. 

In all dividing-head problems involving the getting of one 
angle expressed in degrees or half degrees, it is well to keep in 
mind that one hole on the 18 circle turns the work through an 
arc of halfa degree. One turn of the crank handle gives 9 deg., 
and if the required angle is larger than that, it is well, in the be- 
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ginning to divide it by 9. The quotient then gives the num- 
ber of turns of the handle, and the remainder expressed in half 
degrees gives the number of holes additional on the 18 index 
circle. : 

The angle Mr. Zimmerman gives is so nearly 394 deg. that 
we may ignore the error involved in dropping the 2 seconds. 


Thus, me mee: = 4 turns + 3} deg., the seven half degrees left 


over = 7 holes on the 18 circle. 
circle = 39 deg. 30 min. 


An Easy Method Of Obtaining Angles 


I will now describe an easy method of getting angles that 
cannot be obtained with the 18 index circle, illustrating with an 
example. 

Required on the dividing head, an angle of 25 deg. 50 min. 

Dividing by 9 to get the turns of the crank handle, we have 


25 deg. 50 min. ~ 7i turns 
9 = a 
Dropping the two whole turns for the present, and confining 

4” 47 
— = = $j of a turn. 
9 6x9 a 


Then 4 turns, 7 holes on the 18 


attention to the remainder, we get 3 = 


Two turns and gj of a turn will give the required angle exactly. 
Unfortunately, there is no 54 index circle, so it is necessary to 
find a fraction as near to gj as possible that has for a denomi- 
nator a number corresponding to, or a fraction of, some index 
circle. This is easily found by the arithmetical process known 
as ‘‘continued fractions,’’ for an explanation of which see Brown 
& Sharpe's ‘‘Practical Treatise on Gearing.”’ 

#] as a continued fraction = 
= 47) 54 (1 
47 
6 
7) 42 | ‘ rt 
570 
5 
5 (2 
1) 2(2 
Eliminating the last convergent } and simplifying the first 
four in the easiest manner, we have 
1 
1+1 _ + 
6+ 1 
1} 

Thus, 20 holes on the 23 index circle will give a close ap- 
proximation to the required angle of 7 deg. 50 min., and without 
compound indexing. The actual angle would be 7 deg. 49 min. 
34 sec., an error of only 26 sec. Adding now the two turns of 
the crank that were dropped from the last figuring, we get an 
angle of 25 deg. 50 min. with 239 turns of the crank handle. 

If Mr. Zimmerman will try the continued-fraction method of 


getting approximations he will get very gratifying results. 
F. J. BADGE. 


1 
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Brooklyn, N. Y. 
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On page 262, William Zimmerman asks about the use of a 
dividing head when turning through an angle of 39 deg. 30 
min.2sec. If he wishes accuracy, I would suggest that instead 
of using holes he figure it in degrees, minutes and seconds as 
follows: 

The dividing head is geared 40 to 1, and consequently the 
dividing-head crank must be turned through 40 times 39 deg., 
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LAYOUT FOR AN INDEXING Jos 





30 min. 2 sec., or 1380 deg. 1 min. 20 sec. This equals four 
revolutions, 140 deg. 1 min. 20 sec. If extreme accuracy is 
wanted, I would lay out a head on paper as shown in the en- 
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graving, solving the chord by trigonometry. As only one 
tooth is to be cut the paper may be mounted on a plate and the 
pointer held in position while the tooth is being cut. I de- 
scribed the cutting of a gear by this method in Vol. 32, Part 2, 
page 887. 

However, if we take it as four revolutions and 140 deg. and 
drop the 1 min. 20 sec. we will be only 80 seconds out on the 
dividing head and 2 sec. out on the job, which in this case would 
be as close as we would get with the paper 140 deg. equals 4g or 
ye of a revolution, and we could obtain this with either a 36- or 
an 18-hole plate. This would probably be accurate enough for 
anything outside of an instrument shop. 

JOHN BAILEY 

Milwaukee, Wis. 

+o 

I desire to submit the following solution of William Zim- 
merman's dividing-head problem, that appears on page 262. 
I use the accompanying table in connection with our dividing 
head, which is provided with three index plates, each having 
six index circles, numbered as indicated in the table. 

Column 1 shows the number of holes in each index circle; 
column 2 shows the distance in minutes and seconds repre- 
sented by a movement of one space on the index circle oppo- 
site; column 3 shows the difference between one space in the 
circle opposite and one space in the outside circle on the same 
plate. 


Column 1 Column 3 


Column 2 
45” 45” 
45.8824” 45.8824” 
25.2632” . 2632” 
42.8571” 21.0390” 
28 . 6956” 8775” 

. 1819” 
37. 2414” 5.4233” 
25.1613” 3432” 
21.8181” 


35.675 34.4512” 

50. 7692 5447” 

10. 2438 .0194” 

33 ; . 2639” 

29 . 1372” 
11°) =: 11.2245” 


DIVIDING-HEAD TABLE 


These latter divisions can be obtained on our dividing head 
by moving forward one space in the circle opposite and mov- 
ing the plate backward one space in the outside circle. The 
plate is held stationary by a pin in the outside index circle. 

One complete revolution of the dividing-head worm is 
equal to 9 deg.; therefore to obtain 39 deg. 30 min. 2 sec., it re- 
quires 499, revolutions or 4 revolutions and a movement of 3 
deg. 30 min. 2 sec. An inspection of the table shows that one 
division on the 18 index circle represents a movement of 30 
min.; therefore, 7 divisions represent 3 deg. 30 min., leaving 
an error of 28sec. So we find that 4 revolutions and 7 spaces on 
the 18 index plate give us the same degree of accuracy as can 
be obtained with a 90 index plate. 

GEO. L. MOORMAN. 

Edwardsville, Ill. 

$3 

Referring to William Zimmerman’s problem, page 262, the 
indexing of a piece of work through an angle of degrees, min- 
utes and seconds on the dividing head, can be closely approxi- 
mated by means of the accompanying tables. The value of 
one turn on any circle on the dividing head in terms of an angle, 
is 9deg. And the values of one hole in various circles, are tab- 
ulated in the table, in seconds, and in minutes and seconds. 
The formula for obtaining the angular value of one hole is 


9 deg. 
= Value of one hole 





No. holes in circle 


The table is computed for an index plate with from 24 to 66 
holes. The reader can make tables to suit the holes in any 
plate he happens to have. The table is used in this manner: 
Given an angle of 39 deg. 30 min. 2 sec. to index on a dividing 
head, divide this amount by 9 deg. This will give four turns 
and any circle of the index plate, and a remainder of 3 deg. 30 
min. 2 sec., or 12,602 seconds. Now, any of the quantities in the 
columns of total seconds in the table which would divide 12,602 
evenly, would give a quotient, which would be the number of 
holes over four turns, on that circle of the index plate, to turn 
through an angle of 39 deg. 30 min. 2 sec. 

Thus, in the table 600 sec. of the 54 circle would divide 12,602 
twenty-one times with a remainder of 2 sec., so that 4 turns, 
21 holes of the 54 circle would index through an angle of 39 deg. 
30 min., 0 sec. Butif the index plate has not a circle as large as 
54 holes, or if none of the quantities in the column of total sec- 
onds will divide close enough, there is another method: 
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Circle Min. Sec. Sec. Cirele Min. Sec. Sec. 
2 = 22 3 or 1350 46 = 11 4 or 704 
25 = 21 36 or 1296 47 = 11 31 or 691 
23 = 19 17 or 41157 49 = il 1 or 661 
300hCU=«CC*188 0 or 1080 51 = 10 & or 654 
4% = 1 5&2 or 952 = 10 11 or 6i1i1 
37 = 4 35 or 875 4 = 10 0 or 
38 = M4 12 oF 852 57 = 9 2 or 568 
39 = 13 BW or 830 Ss = 9 #18 or 4558 
41 = 13 10 or 790 5 = y 9 or 549 
42 = 12 51 of 771 62 = 8 42 or 522 
48 = 12 33 oF 753 66 = 8 10 or 490 


VALUE OF ONE HOLE IN TERMS OF AN ANGLE, IN THE VARIOUS 
CIRCLES OF A DIVIDING HEAD, INDEX PLATE 


Dividing the quantity we have, namely, 12,602 sec., by the vari- 
ous amounts in the total seconds column given in the table, we 
try to find a remainder which will correspond to the value in 
seconds of some other circle. Thus, when we divide 12,602 by 
790, the value in seconds of one hole in the 41 circle, we get a 
quotient of 15, and a remainder of 752. 

Now 752 is the value of one hole in the 43 circle to within one 
second, so we choose the 41 circle making the starting point 15 
holes to the left of the vertical row of numbered holes. Then, 
four turns give 36 deg., and 15 holes more will give 3 deg. 17 
min. 30 sec. This will bring the pin into the numbered hole of 
the 41 circle in the vertical row of numbered holes in the index 
plate. 

Now, move the pin from the 41 circle to the 43 circle, up the 
vertical row, and advance one hole on the 43 circle, this will give 
according to the table, 12 min. 33 sec. more, making a total of 
39 deg. 30 min. 3 sec., which is the angle required to within 
one second. 

WM. R. ALLEN. 

Indianapolis, Ind. 
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Safeguarding Wage Payment Systems 


Your editorial on page 413 on “Safeguarding Wxge Pay- 
ment Systems” calls for an answer. The fear of making a 
mistake in setting a rate and paying the workmen too much 
for their product is an ever-present bugaboo with some man- 
ufacturers. Like most bugaboos it is seldom a real danger. 
Very few mistakes will be made in rates if the task of set- 
ting them is properly undertaken. One of the great troubles 
is that many manufacturers can see only the payroll, and 
therefore, insist on having a bonus or piecework system’ in- 
stalled when their shop is in no condition to receive either. 

Another fatal mistake made by many is that of hiring a 
young and inexperienced man for the task, simply because 
he is “good at figuring” and will work for wages far below 
the rate demanded by a trained man competent to perform 
the task. Under these conditions costly mistakes are made, 
and, as stated in your editorial, no method of preventing 
them has yet been suggested. 

No change in wage payment should ever be made in a 
shop until the shop is toned up to receive the new method 
and the workmen have been properly informed of the con- 
templated change. All the machines must be placed in 
first-class condition, shafting lined up, pulleys adjusted, belts 
repaired, ample power secured, tools standardized, and an 
adequate supply provided; blueprints repaired, planning and 
dispatching thoroughly installed, and ample records secured. 
Furthermore, facilities for transportation of materials must 
be perfected, and methods of doing work must be studied 
with the idea of providing special jigs or devices where 
profitable, or possibly making a complete change in the 
method. Even changes in the location of some of the ma- 
chines may be made to facilitate the work. 

During the time the shop is being brought into proper 
condition, the workmen can be informed as to what is con- 
templated and their coéperation secured. Although it is 
possible in some cases to install these methods without con- 
sulting the workmen, such a course is not likely to produce 
best results. The cotéperation of the workmen is in itself a 
safeguard against mistakes in rates. In a number of shops 
every rate is submitted to the workmen before being made 
effective, and in one shop a committee of the workmen sets 
the rates. Incidentally this shop is turning out an article on 
which competition is very keen and they are more than hold- 
ing their own in the race. 

When all of the preliminary work is done and the shop 
is producing to full capacity under the day-work system, it 
is time to think of setting times for a bonus method or prices 
for piecework. Many manufacturers will be surprised at 
the gains accomplished through the preliminary steps. 


Mistakes 


Even though all of these precautions have been taken, 
mistakes are sure to be made. Let us consider how serious 
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they may be. In order to cause much trouble they must be 
made on either a very large piece of work or on any opera- 
tion that is repeated many times. Of the two possibilities the 
latter is by far the more serious as it could easily run into 
considerable money, and also become a cause of discord in 
the shop. On account of these very factors, special care 
must be taken in setting rates for repetition work. On the 
other hand the very fact that the operation is often re- 
peated makes the setting of a rate easy. 

Such a rate should be set by a combination of three 


factors, time studies, an estimate, and the records. The 
time studies will show the work broken up into its com- 
ponent parts and the time taken for each part. The esti- 


mate will show how the work should be done and the time 
allowed for each component operation, while the records will 
show the time that is actually being taken for the opera- 
tion as a whole and its cost. 

With these safeguards a serious mistake is almost impos- 
sible. As a matter of fact in all my experience, I have known 
of only one serious mistake under these conditions. Even 
this mistake was productive of good for the reason that it 
called attention to the machinist who had the rate, with the 
result that he was promoted to a foremanship, and later be- 
came superintendent of another shop belonging to the same 
company. 


Setting Rate for Large Work 


In the case of a large piece of work which is not re- 
peated, time studies and records cannot be used, but the rate 
must be set from an estimate. However, this estimate will 
not be simply a guess at the total time required, but will 
be a combination of carefully computed time for each com- 
ponent operation in the job. The estimator will have avail- 
able the capacities, speeds and feeds of each machine in- 
volved, the time for crane service, the time for setting up 
other work, and numerous records of somewhat similar jobs. 

With all of these safeguards it is scarcely possible for 
the estimator to go far wrong. But even assuming the worst 
the manufacturer will still receive the work in a shorter 
time than under the day-work system at a higher cost. Al- 
though it is hardly possible that the error could be so great, 
consider that 20 hr. are allowed for a job which is actually 
done in ten, and the result is something like this: 





rr er i in a 40 db od onl ad 600 06 Dawe eee bmw 6 $3.50 
Tit ihica as hate iain ee ab 6 a & Obed & ootd'e es ke andealides 4.20 
(i ME. Sno a an eo atv ialiain adie gis lehatinin wale aie els 2.50 
SINS Giaid sediek ine wratellaic Gide oid scue ab dtr cue aeliticel é "$10.20 
Numerous records show that under day-work such a job 
would not be done under 15 hr., or 
rn ce so Pee in Le oe. es due deneeoet 5.25 
eT Ce Te Sg San cceelek (nde 6060s ve beadcececeoas 57 
I ia a dt Sark «Aan hb Sch dane’ SOMO a bdo ocean $9.00 
The money loss is $1.20; the job is not repeated so the 


rate is dead, and the manufacturer has gained half a day 
which is probably well worth the price. Moreover, the con- 
ditions assumed are all taken to show the mistake as bad as 
possible. Sven the burden is taken far lower than it would 
be in many instances. 

Contractors continually estimate on large pieces of work, 
sometimes running into millions of dollars, and bid in com- 
petition. They sometimes make mistakes. Occasionally one 
makes a mistake so serious that he goes broke, but that 
does not frighten the others. It is the old story of “nothing 
ventured, nothing gained.” 

Cc. J. MORRISON, 
Chief engineer, Froggat, Morrison & Co. 
New York, N. Y. 
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Wanted—Designers Plus 


An editorial on page 286 cites two of the latest instances 


of haphazard designing that we are all more or less fa- 
miliar with. It is my opinion that nine-tenths of this sort 
of work is directly traceable to men who are not entitled 


to be called designers. 
An instance came to my attention recently: A _ certain 
firm sent for a man who had been recommended as an auto- 


mobile engineer. To be sure he signed his name with the 
title attached. In due time he arrived with his equipment 
and was assigned to the engineering department. The firm 


was somewhat astonished to find that he showed a decided 
minus quality instead of the plus anticipated. 

He was amazed to find the quality of work that he was ex. 
pected to produce. “Why,” he said, “I have worked at de- 


signing for five years and yet have never been called upon 
In our work 


to accomplish the results you require here. 
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everything is standardized and we simply use the results 
of others’ experiences. He demonstrated how a transmis- 
sion was developed. “We simply use a set of gears which 
give us the ratio of speeds desired, obtaining them from our 
handbooks. The gear case is designed by covering the gears 
with metal which we judge by our eyes to be of suitable 
thickness. If three-sixteenths looks too thin, we make the 
case quarter inch.” 

This is surely “designing” with a vengeance. The man 
was not to blame. Is it not such designers as this who in- 
troduce the freaks in machine building, and leave many of 
the automobiles alongside the road with a spoiled reputation 
if nothing else? It is not the fault of special demands, it 
is merely the ignorance of the finer points that a proper 
training brings out. 

T. S. BREAM. 


New Britain, Conn. 
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Need of Erection Instructions 


John Bailey on page 281, is surely justified in his criticism 
of manvfacturers who neglect to send erection instructions. 
There is another point to consider in this connection. A 
great many of those who do send instructions make a puzzle 
of them that a Philadelphia lawyer could not unravel. This 
sort of instruction is worse than none at all. They evidently 
assume that their customers fully understand the mystery of 
their manufacturing terms. 

In our factory we are making it a point to not only send 
written instructions covering the case in question but also 
blueprints of detail and assembly, and floor plans where 
available. This carefulness has resulted in more than one 
return order as Mr. Bailey suggests. The factory also fur- 
nishes blueprints with its estimates, which are available 
for erection purposes. 

Metal shelving is generally sold by the pound, which 
might account for the extra brace pieces which were not 
‘necessary.” One thing we do take exception to, and that is 
the installation of steel shelving as an experiment. It is now 
considered essential in most places and compares favorably 
with wood in cost. 

J. M. HENRY. 


New Britain, Conn. 
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Indexed Information Memorandum 


Referring to the article on page 150 on this subject I 
wish to say that I have had a little experience with the 
system described, having evolved a similar system to meet 
my own needs, but with a difference in classification. 

My chief requirements are jig and tool making, and having 
first tried a method of classifying information by alpha- 
betical notation, I finally devised a system which is still 
giving complete satisfaction. It is based on the fact that 
all information and articles of this nature may be split up 
into processes or general headings. An example will illus- 
trate this: All matter relating to turning is Kept together, 
likewise all matter relating to boring, planing, shaping, 
slotting and so on, through all the machining processes with 
which the shop man is concerned. With this system one 
knows instinctively where to locate any desired information. 

JOS. BAILEY. 


Coventry, Eng. 
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Showing the Shop 


The letter of H. D. Rowan on page 496 interests me, 
Without any desire to boast I may say that I am what might 
be called a trained observer as far as machines are con- 
cerned. I recently visited a gun shop. The superintendent 
was directed to take me through. He was very pleasant 
about it but quite frankly assured me that there were sev- 
eral machines (for operations which he specified) that he 
would not show me. 

I asked him what was to prevent a man, who was in- 
terested in knowing what machines he had, from getting a 
job in the factdry. He assured me that this would be im- 
possible; but iater when I told him what fine tools another 
gun shop has, he said: “Oh, I know what they have. I hired 
out to them and worked three days before they got next 
to me.” 

To make a long story short, I could not help seeing the 
secret machines and, knowing what they were for and that 
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they were secret, I took more interest in them than I 
would if there had been less mystery about them. The su- 
perintendent did not know that the most mysterious ele- 
ment to me was the fact that I have seen practically iden- 
tical machines in other shops where they were considered of 
such little importance that I was told I could photograph 
them if I wanted to. 


E. A. . DIXIE. 
New York, N. Y. 


+4 


Giving Credit to the Inventor 


In the second paragraph of the editorial on page 498 the 
name “Lincoln miller” is given as a case where the in- 
ventor’s name is used. Geo. S. Lincoln was proprietor of 
the Phoenix Iron Works (now Taylor & Fenn Co.), Hartford, 
Conn. He did not invent the Lincoln miller and probably did 
not have very much, beyond paying the designer’s wages, to 
do with the designing of it. The Lincoln miller built by the 
Phoenix Iron Works was designed by Pratt and built on con- 
tract by Amos Whitney. These two later went into business 
together as Pratt & Whitney. 

There is, however, no doubt that Pratt got his ideas from 
Robbins & Lawrence who built a “Lincoln” miller in Windsor, 
Vt., some years before the Hartford machine was built. I 
have a photograph of the Robbins & Lawrence machine and 
also one of the machines designed by Pratt and built by 
Whitney, the only apparent differences between the two lies 
in the inscriptions on the nameplates. After all, who knows 
who invented any particular thing? 

In Birmingham, Eng., they tell you a weird tale of how 
the inventor of the safety pin received £3,000,000 for his in- 
vention and drank himself to death in three years, and in 
archaeological museums you will see safety pins used by 
Ramesc¢s II. 

J. WATSON. 


New York, N. Y. 
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Gluing Paper to Grinder Disk 


ae am 
paper to disk wheels. 
both extremely 
dangerous as compared to the manner 


McEwan offers a suggestion for at- 
The method he ad- 
slow and somewhat 
in which this oper- 
ation is accomplished in our pattern shop. 

Our pattern makers’ disk grinders are of modern type and 
the garnet disks we use are not cut from the ordinary com- 
mercial stock garnet paper. I do not know just where these 
disks are made, but they are heavier than regular garnet 
paper and have a network of threads on the back. A coat of 
this “emerald” cement is applied to the clean steel wheel and 
the back of the garnet disk also receives a coating. Too 
heavy a coating is as detrimental as one too light. 

After standing for about three minutes the disk is placed 
against the wheel, pressing down at the center first. With a 
round wood roll, about 5 in. in diameter by 7 in. long, the 
disk is rolled on all the way around, starting from the center 
and working toward the outside edge of the wheel. It re- 
quires two or three minutes to roll on one of these disks. 
This last operation completed, the machine is ready for im- 
mediate use. To remove the worn-out disk insert a scraper 
under the edge and peel it off. Contrast this method, which 
causes the machine to be idle but ten minutes, with one re- 
quiring two to four hours, according to the atmosphere. 
DALE C. GRAVES. 


On page 
taching garnet 
vocates seems to me 


Beloit, Wis. 
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Considering All Factors of Costs 


On page 332, a number of ways of manufacturing a piston 
pin have been considered by the editor, but the cheapest 
method of all has been overlooked, that is, to make the 
pin from seamless steel tubing, thus doing away with the 
drilling of the hole and finishing complete in the hand screw 
machine. Steel tubing can be obtained of an analysis that 
will case-harden very satisfactorily. A little cheaper labor 
cost could be obtained by making it on an automatic screw 
machine. 


P. W. ABBOTT. 
Detroit, Mich. 
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EDITORIALS 


Details of the methods used by a certain self-styled 
technical writer have just come to our knowledge. We 
do not believe there are many of his kind, but his grafting 
ways should be exposed. 

This man writes to some machine-building firm, saying 
that he is preparing an article on certain work where this 
firm’s machines are used, and that he will include the 
firm’s name for a consideration. He emphasizes the value 
of such editorial publicity and gives a list of technical 
and trade journals that print his stuff. He asks for a 
fee of $2.50 per 1000 circulation for every journal print- 
ing his article and. including the name of the company 
approached. 

This is a clever appeal but a dishonest one. It is set- 
ting up false pretenses. It is taking advantage of a well 
settled editorial policy. Whenever a machine is shown 
doing some interesting or unusual work, that reflects 
credit upon the machine and its builder, the builder’s 
name is mentioned by technical publications for two 
reasons: To give needful information to the reader, and 
to give due credit to the builder. All of the higher-class 
technical journals follow this policy. 

Thus, when anyone says he can get such mention in an 
article he is writing, he is deceiving the person ap- 
proached, as he is doing no service but merely taking ad- 
vantage of editorial practice. 

The man whose methods we are thus showing was at 
one time an infrequent contributor to the AMERICAN Ma- 
CHINIsT, but has not had any of his material accepted 
for some two years. Our editorial pages are not for sale 
in this or any other way, and if any of our readers are 
approached for publicity in any such manner, we will be 
grateful if the facts are communicated to us. 


3 
The Fuel-Oil Situation 
Manufacturers using fuel oil have been somewhat 


alarmed over its increase in price and the predictions 
that it was to be completely eliminated as a fuel. Were 
this latter fear realized, many expensive and successful 
oil-burning furnace installations would be rendered prac- 
tically useless. But there seems to be no good reason 
for any such statement, nor for the increase in price 
which has come. During the last 12 years the price of 
fuel oi] has gone up a number of times, and this same 
talk of its elimination as a fuel has been heard. But in 
every case after a few months there has been plenty on 
the market. History will undoubtedly repeat itself. 

At present there is a widespread idea that the demand 
for gasoline is the disturbing factor. Many people be- 
lieve that the continued increase in the consumption of 
gasoline will tend to shorten the fuel-oil supply perma- 
nently. This is a wrong conclusion. The oil sold for fuel 
purposes has, in practically all cases, had the gasoline re- 
moved. With the present enormous production of gaso- 
line, what the refineries intend to do with the oil hereto- 
fore sold as fuel is a mystery to oil men as well as con- 


sumers. 


A map of the United States, with the present oil-pro- 
ducing areas indicated, shows that only a small part of 
the possible oil-producing fields has been tapped. The 
present high price of crude is stimulating the drilling of 
wells, and producers of drilling machinery are rushed. 
As a result of this activity, new producing areas will be 
brought in with a consequent reduction in the price of 
oil products. This is the natural operation of the law of 
supply and demand. 

Another factor in oil production is the Mexican fields. 
There are wells in Mexico that are and have, for several 
years, been giving from 20,000 to 60,000 bbl. per day. 
This oil only awaits the completion of oil-carrying ships 
now under construction to be available along the Atlantic 
Coast. 

All of these factors must have their influence to break 
a situation which is believed to be purely artificial. Al- 
ready there are signs that a new turn is coming. Fuel 
oil can now be purchased in most places without difficulty, 
and in fact some inducements are being offered to pur- 
chasers. 

The many advantages of oil as a fuel make its con- 
tinued use for industrial furnace work sure. For the 
smaller hardening, tempering, heat-treating and forging 
furnaces, powdered coal or producer gas cannot be suc- 
cessfully applied. The first cost of the necessary instal- 
lation lays a heavy interest charge. Further, the wear 
and tear of powdered coal and producer gas on brick lin- 
ings, even for large furnaces, makes it practicable by com- 
parison to pay more for fuel oil than at first thought 
might seem wise. This maintenance charge in itself is 
a serious item. Further, in burning powdered coal either 
an oil system or some other means of warming the fur- 
naces when starting must be provided, for powdered coal 
cannot be burned in a cold furnace. 

Thus, the user of fuel oil who becomes alarmed at the 
price of oil will do well to figure carefully before de- 
ciding against its use. By comparison with other fuels, 
except natural gas, he will be apt to find that he can pay 
more than he thinks and still have the fuel cost per 
unit of product at a satisfactory point. This and the rea- 
sonable prospect of increased supply and lower price 
should stop any hasty moves to change over satisfactorily 
working fuel-oil-burning furnaces to use some other form 


of fuel. 
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Vocational Guidance 


Within a decade we have had an amazing economic 
awakening. The American people have been aroused to 
the need of conservation. Attention has been focused 
upon the waste of our forests, mines, rivers and farming 
lands, Conservation of natural resources has been on 
the tongue of everyone. From this it is but a step to a 
consideration of the human waste, more terrible and ap- 
palling in its magnitude and results than the other. Two 
movements are under way to check this evil. Both aim 
at a better fitting of the worker and his job, and a great- 
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er output of product per worker without accompanying 
injurious effects. These two American movements are 
industrial management and vocational guidance. 

The second is the newer and less well known. It is an ef- 
fort to furnish intelligent help in selecting a life work. 
It promises either good or harm to the industries of our 
country, depending upon whether the work is wisely or 
unwisely done. 

Four methods of vocational guidance are in use. The 
least important in point of real value might be called 
the impressionistic. It starts from the theory that a 
skilled person can look at another and at once tell his 
physical, mental and moral characteristics, his peculiar 
ability, and from these fleeting impressions select the 
kind of work that the person should do. In practice 
it reminds us of nothing so much as the old, much-dis- 
credited phrenology. About the only difference is that 
instead of feeling the bumps of a man’s head, as was 
done 25 years ago, the modern impressionistic guider feels 
of a man’s hand, tickles him under the chin, studies the 
color of his eves, the texture of the skin, and the quality 
of his hair. This method is actually in use in the se- 
lection of workmen for a large machine-building plant. 
method, which has been in use in Boston 
among students, was started some four or five years ago. 
Its success lies in the personality of the man who handled 
it. The method is partly one of self-analysis, for the 
one to be guided must answer a series of questions, many 
of which concern his own characteristics, with which he 
may be far from being well acquainted. Ofttimes one’s own 
judgment of his personal qualities is far less true than 


ie A second 


that of acquaintances. 

A third method is outlined in the article in this issue 
this is a study of the student over a 
considerable period, and in regard to certain, well de- 
fined characteristics. This method is rational. The 
classification given may be too narrow for all lines of in- 


owe §97 
on page o7¢. 


dustry, but has been specifically worked out for manu- 
facturing. It is the results of seven years’ study, and 


used among some 500 young men. As applied in a shop, 
it would mean a careful study of workmen, particularly 
those who seem unsuited for what they were doing. Of 
necessity it could be handled only by someone skilled 
the work and so situated as to be able to make observa- 
tion ever a lengthy period. 

The fourth method is that of the psychological labora- 
tory, and has been used experimentally in selecting street- 
railway and telephone employees. Its possibilities are 
not well known, but it seems hardly likely that such a 
method can ever be used in selecting any large number of 
employees in our factories. 
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Standardization of Drawing 


The present-day view of drawing is that it is a great 
engineering language. Yet when we begin to learn it we 
suddenly discover that it is lacking in definite rules 
and standards. The situation seems most curious. Here 
are engineers, designers, draftsmen and mechanics, men 


who are used tg exact thinking and accurate results, 
making use of a language which has never been sys- 
tematized or standardized. And still further, it is a 


source of surprise to discover that many people fail to 
realize the possible advantages which might come from 
such standardization. 
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On page 606 is a reprint of a paper delivered before 
the last session of the Society of Automobile Engineers. 
It deals with this broad subject under 15 heads. The 
reference is directly to drawings made in automobile 
plants, but these points of consideration are general to 
shop drawings, and in no way restricted to those for auto- 
mobile parts and tools. 

The course of the Society of Automobile Engineers 
in taking up this matter is to be commended. We do 
not doubt but that its committee will work the matter 
out to a final conclusion which will be of value. Yet 
it seems a pity that other engineering societies can- 
not codperate to reach the result of establishing draw- 
ing-room conventions and drawing standards which will 
be applicable to shop drawings in general. There is 
ne reason why such a result cannot be easily obtained. 
There are no precedents to shatter, there are no sizes 
which must be tied up to, in fact, the field is open. 

It is earnestly to be hoped that constructive action 
will be taken along this line in the near future. The 
present state of confusion needs to be but mentioned 
to be appreciated, particularly if one will study the draw 
ings under his own observation in the light of the 15 
heads referred to. 

3 

We often say that comforts and leisure are the only 
gifts of machinery building and engineering to civiliza- 
tion. Is it not time to broaden this a little and say that 
present-day comforts, leisure and many common neces- 
sities are ours because of the work of machinists and en- 
gineers? This broadening may be but another way of 
saying that comforts and luxuries after a brief period of 
enjoyment become necessities. 

If we seek for proof of this we have but to turn to the 
reports of the conditions in the recently flooded areas of 
Ohio and Indiana. In the brief period needed for the 
waters to rise to their height, shelter, light, heat, food, 
means of transportation and communication were swept 
away from many thousand people. All of these neces- 
sities in the form that they existed were the product of 
machinery, either wholly or in large part. Thus our de- 
pendence upon the work of the machine shop is com- 
plete and vital. 

As appreciation of the lesson thus forcefully taught let 
us hereafter credit machinery and modern industry with 
having given us many of our everyday necessities, as well 
as comforts and leisure. 

3 

“T can size up a man by seeing him walk across the 
floor.” 

This is a common statement. 
a fallacy. The man who has hired many men, or 
watched the performance of many, knows that you can- 
not tell what any man can do merely by looking at him. 

3 

One of the means of preventing fires from spreading 
is what is known as the fire blanket. These are made of 
a slow- or nonburning fabric—or a cotton. blanket which 
has been fireproofed. They are kept rolled up in con- 
venient places, at the end of a bench or on the wall, so 
as to be easily secured and applied. Their use is to 
smother the fire before it gains headway, and they prove 
very effective in many places. They are by no means 
a substitute for sprinklers, but may prevent water dam- 
age, be it ever so little. 


It is just as common 
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Automatic Screw Machine 


The illustrations show an automatic screw machine, 
of the constant-speed drive type, designed to handle bar 
stock up to 7 in. in diameter and turn lengths up to 
14%, in. The pulley is located at the extreme left and 
the speed-changing mechanism is inclosed within the 
base. 

The driving pulley is equipped with a friction clutch, 
so that the machine may be driven from either the main 
line or a jackshaft, and is also adapted for the applica- 
tion of motor drive. The arrangement of the main driv- 
ing shaft and speed-change gears is shown in Fig. 2, 
while the spindle-driving belts and pulleys are shown in 
detail in Fig. 3. The pulley A, which is bronze bushed 
and runs loosely on the shaft (’, transmits the power to 
the machine. The friction clutch, located within the pul- 
ley, is operated by the long lever shown at the left end of 
the machine, Fig. 1. This clutch engages or disengages 
the pulley A, with the sleeve B, which is keyed to the 
shaft C, thus starting or stopping the machine. An ad- 
justable screw is placed in the side of the starting lever 
so that when the lever is moved to disengage the clutch, 
the screw slides upon the swinging brake shoe 7’, faced 
with leather, and bears against the tight pulley R, thus 
serving as a brake to quickly stop the spindle, and a lock 
for the mechanism, when removing the speed-change 
gears. None of the pulleys or gears is fast to the shaft 
C, except the gear N on the end, which meshes with 
M, and in turn drives the shaft LZ and the two gears J 
and K, keyed to it. The pulleys # and F, also the clutch 
P, are keyed to a sleeve W, on which the gears G and H 
run free, the whole sleeve being loose on the shaft C. 
Thus, engaging the clutch D with the smaller gear H, 


drives the pulleys at high speed, while shifting to drive 
by the larger gear (, gives a slow speed in the same di- 
rection. The pulleys Z and F, as shown by Fig. 3, are 
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connected to the spindle by an open and a crossed belt 
respectively. The idler pulleys X and Y serve to guide 
the belts and act as tighteners, adjustments being made 
by sliding the round shanks of the pulley brackets back- 
ward or forward, through their bearings in the bed and 
clamping in position with setscrews. The pulley D acts 
as a guide. 

The spindle pulleys are free on the spindle and are en- 
gaged or disengaged by a clutch similar in design to P, 
Fig. 2. Throwing this clutch reverses the spindle, while 
the operation of the clutch P changes the speed from fast 
to slow, or vice versa. This combination of automatic 
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Hic, 3. ARRANGEMENT OF SPINDLE-DrivinG BELTS AND 
PULLEYS 

spindle reverse and automatic speed changes is 
especially advantageous in threading, drilling with 
small drills, or turning work having large and small 
diameters, where best results are obtained by us- 
ing a slower or faster speed on certain operations than 
on the remainder of the work. 

The variations of spindle speeds are obtained by re- 
moving the two gears M and N, Fig. 2, which are held 
in place by nuts, and substituting pairs of different ra- 
tios. Being on the end of the base, they are readily ac- 
cessible, and are completely shielded by a hinged cover 
when running. A large door is also provided in the base, 
allowing easy access to the driving mechanism. 

The placing of the spindle-drive belts in the base of 
the machine allows the spindle-drive pulleys and clutch 
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to be completely shielded by a hinged cover, enabling 
the operator to work in comparative safety from any po- 
sition around the machine in adjusting tools or inspecting 
work. The belts are also inclosed in a guard within the 
base; they are thereby protected from the cutting lubri- 
cant. The cabinet-type base, which cuntains the entire 
svindle-driving mechanism, aids in securing rigidity. 

The feeds and movements of the machine other than 
revolution of the spindle are driven from the constant- 
speed shaft Z at the back of the machine. This shaft 
is rotated by a belt from the pulley O, and may be stopped 
by the small lever at the left near the spindle, which dis- 
engages a positive clutch between the shaft and pulley, 
thereby stopping the entire feed mechanism. The front 
or timing shaft, is driven from the constant-speed shaft 
in the rear through a worm and wormwheel and change 
gears, which positively regulate the duration of the cycle 
of operations. 

The timing shaft carries the cams feeding the cross- 
slides, also three carriers on which are adjustable dogs. 
These dogs trip levers extending under the bed, causing 
them to engage positive clutches on the constant-speed 
shaft at the rear, which in turn drives gearing or cams 
for performing the various operations. The clutches 
automatically release after either a whole or half revolu- 
tion. 

The clutch P, in Fig. 2, controlling the spindle-speed 
change, is automatically shifted by a lever on the back of 
the base, thrown backward and forward by a cam on the 
feed shaft, revolved by a clutch as described. The first 
half revolution of this cam clutch throws the lever for 
one speed, and the second half revolution shifts the 
lever for the other speed. 

The construction of the friction clutch in the main 
driving pulley is shown in Fig. 4. The split friction 
ring AA? is expanded within the driving pulley by means 
of the two hardened rollers FF", carried in the outside 
sliding sleeve S. The two rollers bear against the hard- 
ened shoes CC" of the friction ring, the bearing surfaces 
of the shoes being arcs of circles. The inside sleeve B 
is keyed to the drive shaft and is connected to the split 
ring by the extension of a section of the sleeve into a re- 
cess in the ring, shown at B*. As the sleeve S is moved 
toward the friction ring, by means of the fork on the 
operating lever, the rollers are forced between the shoes, 
thus expanding the ring sections and clamping the pulley 
to the shaft. When in position the sleeve is locked, since 
the rollers lie beyond the center line of the ares. The 
amount of friction is adjusted by the screw D held in 
place by the setscrew F. 7 

The machine shown is the latest addition to the line 
manufactured by the Brown & Sharpe Manufacturing 
Co., Providence, R. T. 
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Shop ‘‘Transveyor” 


The shop truck shown consists of an all-metal frame 
mounted on three wheels, the forward one of which is 
swiveled to allow of making short turns, and a super- 
structure or platform so arranged that it may be elevated 
or depressed in relation to the main frame of the trans- 
veyor. 

To make possible the transportation of tote boxes or 
platforms, it is only necessary that they be provided, on 
the bottom, with shoes as shown, of sufficient height 
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and proper distance apart to allow of the introduction 
between them of the transveyor, with the platform de- 
pressed. The action of pulling the handle forward and 
down from a perpendicular position elevates the box 
with its load. Drawing and steering the truck about is 
accomplished by the same handle that is used to elevate 
the load, which is entirely free and independent of the 
elevating mechanism, after the load has been raised. To 
lower the load it is only necessary to step on a pedal, 
holding the handle bar in a horizontal position, and the 
platform is then let down by raising the handle until it 
is perpendicular, after which the transveyor may be with- 
drawn. The elevating mechanism consists of a combin- 
ation of levers and inclined planes arranged so that the 
power applied is multiplied 16 to 20 times, according to 
the size of the transveyor used. After the load is ele- 
vated the weight serves to lock the mechanism in the 
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raised position through the action of toggle joints, which 
pass beyond the line of applied force. This motion is 
limited by stops so arranged as to allow only of proper 
locking, and is unlocked by the pedal lever, which acts 
upon levers and joints to the opposite side of the line 
of centers. 

The trucks are made of malleable and cast iron, with 
steel castings used at those points where the stresses are 
greatest. The wheels are fitted with ball bearings with 
means for taking up wear. 

The capacities of the regular sizes are 2000, 2500, 3000 
and 3500 lb., and the platforms handled by the different- 
sized trucks vary from 23x23 in. to 44x66 in. This type 
of truck has been developed by the Cowan Truck Co., 


Holvoke, Mass. 
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Special Six-Spindle Drilling Machine 


The machine shown was designed especially for drill- 
ing railroad frogs and switches. It is built regularly 
with a vertical faceplate to which the frog, after the va- 
rious members are clamped together, can be attached. 

The heads are arranged to be clamped in groups with 
a traveling device to traverse each group, or may be set 
solidly together. The heads are steel castings, bronze- 
bushed, and the spindles have large thrust bearings. 
The upper spiral is driven by a second belt at the left- 
hand end, the lower one being driven from this by spur 
gearing. The feed mechanism consists entirely of spur 
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SPECIAL SIx-SpInDLE DrILLInGc MACHINE 


gearing. Quick return and advance are provided by hand- 
wheel. 

The maximum adjustment of the spindles is 5 ft.; 
closest 4 in., travel of rail about 24 in. This machine is 
a recent product of the Moline Tool Co., Moline, Ill. 


os 
ve 


Case-Hardening Boxes 


The illustration represents a line of case-hardening 
boxes made of low-carbon stock melted in and poured 
from crucibles. The resulting composition is one which 
is said to be practically identical with wrought iron. 
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CaseE-HARDENING Boxes 


These boxes are light in weight, the walls being about 
is to % in. thick, and are claimed to resist warping, 
scaling and the common tendency to sponginess. 

They are made in a variety of sizes and styles by the 
Hess Steel Casting Co., Bridgeton, N. J. 
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Hardness Testing Machine 


4% 
The halftone shows a hardness-testing machine on the 
Brinell principle, recently developed by the Pittsburgh 
Instrument & Machine Co., Pittsburgh, Penn. 
The machine constitutes a hydraulic press with a down- 
wardly acting ram, carrying a 
ball of 0.4 in. diameter, which is 
pressed into the test object. 
The test object is carried on 
the adjustable table, which is 
held in place by a 6-in. bronze 
handwheel. The ram is made 
of tool steel, works without 
packing, and heavy cylinder oil 
is used as the pressure fluid. A 
smal! hand pump generates the 
pressure which can be read from 





the gage. The impressions are 
measured by the use of a spec- 
ially constructed microscope by 
the use of which an accuracy of 
0.001 in. is obtained. About 10 
strokes of the pump are required 
to produce a pressure of 6000 
lb. In testing iron and steel 
the pieces are subjected to the 
pressure for about 44, minute, 
after which the valve 1s opened, 
the oil the res- 

and the test 
piece. The ball impression is 
then measured and the corres- 








when reénters 





ervoir releases 


sRINELL HARDNESS 
TESTER 
ponding number of hardness found on the table. 


o- 
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Recording Differential Pressure Gage 


The recording differential illustrated 
was designed to record the velocities and volumes of air, 


pressure gage 


gas, steam, water and other liquids flowing through mains 


and pipes and can also be used for recording differences. 
and variations of liquid level in steam boilers, ete. 














RECORDING DIFFERENTIAL PRESSURE GAGE 


Fie. 1. 
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The fundamental principle employed in the construc- 
tion of this differential pressure gage is that one pres- 
sure is applied to the inside of the operating tube 
while the other is applied to the outside of the 
same pressure tube within a closed casing. In order 


to record the movement of the pressure tube it 

















Am Macnmst 


INTERIOR OF HELICAL PRESSURE TUBE 
Type GAGE 


Fia.. 2. 


becomes necessary to transmit its motion to the outside 
of the pressure-tube casing. ‘A® the differential pres- 
sure to be recorded is usually small, as compared with 
the static pressure, the operative force is correspond- 
ingly small. It is, therefore, evident that it is imprac- 
ticable to use a stuffing box around a shaft passing 
through a pressure casing on account of the friction 
which would be produced. To avoid the use of a stuffing 
box a frictionless sealing device is employed. 

In Fig. 1 is shown an exterior view of one of these 
gages, while Fig. 2 shows the helical type of pressure tube 
used. One of the pressures, the difference of which is to 
be recorded, is applied to the interior of this tube through 
the right-hand pipe, and the other pressure is applied to 
the exterior through the left-hand pipe. The movement 
of the pressure tube will be in proportion to the difference 
between these two pressures and this motion is trans- 
mitted to the recording-pen arm-shown. The sleeve is 
of sufficient length to permit the liquid to form a fric- 
tionless and pressure-tight joint. 

This gage is a recent product of the Bristol Co., Water- 
bury, Conn. 

# 


the liquid state or in con- 
to form, especially when 


Whenever oil is burned in 
junction with coal, smoke is sure 
the furnaces are being heated or steam is first being gen- 
erated. When oil is burned in the gaseous form, smoke is 
less likely, but even then some will form if the men at- 
tending the furnaces are not accustomed to burning oil, or 
if the burners are poorly proportioned or designed. Com- 
pressed air, if obtainable, may be used as an initial means of 
smoke prevention, but neither air nor steam will stop smoke 
forming if the oil is improperly handled or fed to the oil 
burners. Two kinds of oil are in general use for steam 
generation. One Known as “fuel oil,” and the other as 
“erude oil.” Fuel oil is a product of the oil refinery while 
crude oil is taken direct from the _ wells. The calorific 
values of the two oils do not vary much, but crude oil has 
the higher. The difference in favor of crude oil can be 
easily lost if it is poorly handled. It will take, in round 
numbers, 185 gal. of fuel oil to equal one ton of coal of 
good quality, allowing 7.5 lb. to the gallon and 20,000 
B.t.u. per Ib. One ton of good coal will contain 28,000,- 
000 B.t.u., and dividing this by the heating value of one 
gallon of oil gives about 187 gal. as the result. A disad- 
vantage of oil is the rapid formation and deposition of car- 
bon on the heating surfaces of the boiler which retards heat 
transmission. Coal also will deposit ash or carbon on the 
boiler surfaces, but this deposition is slow when compared 
with that of carbon from improper oil burning.—‘“Power.” 
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Wisconsin Orders on Ventilation* 


Order 2000. Hoods for Grinding, Buffing and Polish- 
ing Wheels. All grinding, buffing and polishing wheels, 
except wheels where water is applied at the point of 
grinding, must be equipped with a hood. The hood must 
cover the wheel in such a manner that it will carry off the 
dust insofar as the character of the work will permit. 
On grinding, buffing or polishing wheels 4 in. or less in 
width, the width of hood must be 6 in. On grinding, 
buffing or polishing wheels over 4 im. in width the max- 
imum width of hood must never be-less than 2 in. nor 
more than 3 in. wider than the width of the wheel. The 
wheels must be measured across the face. 

Order 2001. Suction Pipes for Hoods. The size of the 
suction pipe on hoods for grinding, buffing or polishing 
wheels must be as follows: 


Diameter of Wheel Diameter of Suction Pipe 


6 to 10 in. 3 to 4 in. 
10 to 18 in. 4 to 5 in. 
18 to 24 in. 5 to 6 in. 
Over 24 in. 6 in. 


Where two sizes of pipe are specified above, the smaller 
size will not be permitted except in cases where the hood 
covers two-thirds of the wheel or where the work to be 
done is so light that the dust is easily exhausted. 

Order 2001. Suction Pipes for Hoods. The size of the 
grinding, buffing and polishing wheels, the suction in 
the connection to the hood must be sufficient to displace a 
column of water in a U-tube, 5 inches. The test for 
suction with the U-tube must be a static test and must 
be made in the following manner: 

A hole \ in. in diameter must be made in the suction 
pipe approximately 12 in. from the connection to the 
hood. The rubber hose attached to the U-tube must be 
placed over the \%-in. hole and the test made under 
these conditions. When the water in the U-tube stands 
at 0, the 5-in. displacement is secured when one column 
of water rises 214 in. above 0 and the other column of 
water falls 2% in. below 0. 

SPECIFICATIONS FOR SucTION SYSTEMS 

Order 2003. Angle of Suction Pipe to Main Pipe. All 
branch suction pipes must enter the main pipe in the di- 
rection of the flow of air and at an angle not exceeding 
45 deg. measured from a line drawn parallel with the 
current of air in the main suction pipe. 

Order 2004. Position of Main Pipe. On all grinding, 
buffing or polishing wheels, the main suction or trunk 
pipe must be placed below, and as close to the wheels as 
possible, either on the floor or beneath the floor on which 
the machines are located. 

Order 2005. Bends in Pipes. All bends, turns and 
elbows in suction and discharge pipes must be made with 
smooth interior surfaces and the radius of the curvature 
of the elbows on such pipes, measured from the center 
of the pipe, must not be less than twice the diameter of 
such elbows. 

Note—The main suction pipe should have a cross-section 
area at any point equal to or slightly in excess of the total 


cross-section area of the branch pipes, which are located be- 
yond this point in the direction opposite to the location of the 


fan. 
Order 2006. Dust Collector. The dust discharged 


from any exhaust system must be taken care of by a 





*From Bulletin No. 1, Vol. 2, of the Industrial Commission 
of Wisconsin. 
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dust collector, air washer or other adequate system which 
will prevent it from contaminating the air in or around 
the place of employment. 


Note—When there is a back-draft which causes the dust 
to be carried back through the exhaust system when the fan 
is not in operation, a blast gate, or damper, must be installed 
in the main pipe, and kept closed at such times. 


Order 2007. Belts, Drums, Rolls and Disks, Exhaust 
System. All belts, drums, rolls or disks, used for grind- 
ing, buffing, polishing or sanding, must be equipped with 
an exhaust system so designed and attached that it will 
carry off the dust insofar as the character of the work 
will permit. 

Order 2008. Sandblasts. All sandblasting operations, 
not performed under an inclosed hood, must be _per- 
formed in a special room set aside for that purpose. 
This room must be equipped with an exhaust system 
which shall change the air in the room not less than 4 
times per min. 

Order 2009. Sandblast Operators’ Protection. The 
employer must furnish the employees who are working in 
sandblast rooms with a suitable covering for the face, 
which will protect the eyes, nose and mouth; such pro- 
tector should be worn by the employee when working in 
the sandblast room. 

Order 2010. Tumbling Barrels. All tumbling barrels 
and rattlers must be equipped with an exhaust system, 
which will remove all particles of dust which are light 
enough to float in the air. 

Order 2011. Machines Which Create Dust, Exhaust 
System. All machines which create and throw off dust 
sufficiently light to float in the air, must be equipped 
with an exhaust system so designed and attached that it 
will carry off the dust insofar as the character of the work 
will permit. 


VENTILATING WHERE Gases OccuR 


Order 2012. Vats and Tanks Which Emit Fumes. All 
vats and tanks containing liquids which emit fumes, or 
vapors of ammonia, arseniuretted hydrogen, carbon di- 
oxide, carbon monoxide, carbon tetrachloride, chlorine, 
gases from pickling vats, lead and mercury, phosgene, 
sulphur dioxide, hydrochloric acid, nitric acid, sulphuric 
acid, prussic acid, or other fumes or vapors which are ir- 
ritating, obnoxious, or injurious to the health, must be 
equipped with a ventilating system which will remove as 
much of the fumes or vapors as the character of the work 
will permit. 

Note—Injurious Fumes and Vapors Common in Industries: 

Ammonia—Used in refrigerating plants. 

Arseniuretted Hydrogen—Generated in refining copper. 

Carbon Dioxide—Generated in lime kilns, brewery vats, 
bakers’ ovens, and in making carbonated waters. 

Carbon Monoxide—Generated in the manufacture of il- 
luminating gas as one of its constituents. 

Carbon Tetra-chloride—Used as solvent for fat in cleaning 
clothing. 

Chlorine—Generated in the manufacture of “bleach.” 

Gases from Pickling Vats—Generated from such materials 
as sulphuric acid, hydrochloric acid, potassium cyanide, am- 
monia and hot lyes. Found in steel plants and in factories 
manufacturing enameled and plated ware. 

Lead and Mercury Fumes—Generated in melting lead and 
mercury. 

Phosgene—Used in dye works. 

Sulphur Dioxide—Generated in paper industries in the 
preparations of materials for the sulphite process, and in 
plants which manufacture sulphuric acid, or in plants which 
roast ores. 

Hydrochloric 
engravers, etchers and 


Acid, Nitrie Acid, Sulphuric 
lithographers. 


Acid—Used by 








630 AMERICAN 

Order 2013. Furnaces and Forges. All furnaces and 
forges which emit gas or smoke in such quantity as to he 
irritating, obnoxious, or injurious to health, must be 
equipped with a ventilating system which will remove as 
much of the gas and smoke as the character of the work 
will permit. 

Note—In all places of employment where the heat or 
humidity, as a result of the work done, is such as to be in- 
jurious to health, a means of ventilation must be provided 
which will reduce the heat or humidity to as reasonable a 
degree as the nature of the work will permit. Where the air 
is so dry that it is injurious to the health, it must be properly 
humidified. 

Order 2014. Foundries, Forge shops, and Round 
houses, Ventilation. All foundries, forge shops, round- 
houses and other places of employment in which smoke, 
gas, dust or vapors are present in sufficient quantities to 
obstruct the vision, or to be irritating, obnoxious, or in- 
jurious to the health, must be equipped with a system of 
ventilation which will eliminate such smoke, gas, dust or 
vapors, insofar as the conditions of the industry will per- 
mit. 

Such system of ventilation must change the air in the 
room not less than twice each hour, and must supply the 
room with an additional amount of air to make up for 
the loss of oxygen which is consumed by the fires. Each 
person in the room must be supplied with not less than 
1800 cu.ft. of fresh air each hour. 

Note—The above standard of ventilation for foundries and 
forge shops can be secured with proper window space on the 
sides, sufficient height of roof, and with adequate lantern pro- 
visions in the roof. 


Cuspic Feet or Atk REQUIRED 


Order 2015. Rooms With Less Than 900 cu.ft. of Air 
Space, Ventilation. All rooms in places of employment 
where there is less than 900 and more than 300 cu.ft. 
of air space per person, and in which there is no smoke, 
gas, fumes, dust, vapors, or fires consuming oxygen, 
must be provided with a ventilating system which will 
furnish 1800 cu.ft. of fresh air per hour to each person. 
In all rooms specified above, where there are lights or 
fires which consume oxygen, an additional amount of air 
must be. supplied to make up the loss of oxygen. 

Order 2016. Rooms With 900 cu.ft. of Air Space, 
Ventilation. All rooms in places of employment where 
there is 900 cu.ft. of air space per employee, and in which 
there is no smoke, gas, fumes, dust, vapors, or fires which 
consume oxygen, must be provided with a ventilating sys- 
tem which will change the air in the room not_less than 
twice each hour. Such system must be so designed as 
not to produce injurious drafts or reduce the tempera- 
ture materially below the average temperature main- 
tained. 

Note—Standard Secured by Window Ventilation—The 
above standard of ventilation can be secured in rooms in 
which there is sufficient window space if the windows are 
opened at top and bottom, and a board is placed at the bot- 
tom to prevent drafts. This holds true in winter as well as 
in summer. 

Note—Temperature for Health—It has been found that in 
rooms where the employees are engaged in active work, a 
temperature of 60 to 65 deg. is the best standard to main- 
tain. In this temperature the men are invigorated and are 
less likely to catch cold when they go out of doors. In rooms 
where the employees are engaged in sedentary occupations, it 
has been found that a minimum temperature of 68 deg. is ad- 
visable. 

Order 2017. Minimum Cubic Feet of Air Space. In 
all places of employment not less than 300 cu.ft. of air 
space must be provided for each person. 
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NEW PUBLICATIONS 





STEAM TURBINES, THEIR THEORY AND CONSTRUCTION. 
By H. Wilda. Translated from the German by Chas. 
Salter. One hundred and eighty five 4%x7-in. pages; 104 
illustrations; cloth; indexed. rice, $1.25. Scott, Green- 
wood & Son, London. 

The opening feature of this little book is to be commended. 

It is a table of notation adopted and followed in the following 

pages. The work is divided into six chapters, the first of 

which treats of entropy, the flow of steam, critical velocity 
and classification of turbines according to the arrangement of 
the vanes. The second chapter deals somewhat mathemati- 
cally with the flow of steam through the steam turbine. 

Chapter III takes up the details of steam turbines, Chapter 

IV their general arrangement, Chapter V condensers and the 

utilization of exhaust steam, and Chapter VI, practical ap- 

plications of steam turbines. 

Francis H. 


ages. Ii- 
ew York, 


FOUNDATIONS AND MACHINERY FIXING. By 
Davis. One hundred and forty six 4x64-in. 
spttpates. Price $1. D. Van Nostrand & Co., 


This little work is at least unique in affording a separate 
treatise on a subject which has been strangely neglected as 
a specialty in engineering publications. Except for occa- 
sional articles im the technical press, there is practically 
no literature on the subject. The importance of good foun- 
dations for engines and machinery is so widely recognized 
that the author's efforts should not fail of appreciation. 

The subject is divided into ten chapters and is treated 
under the heads of functions of foundations, nature of soils, 
designs of foundations for engines, turbines and electric 
generators, the materials and construction of foundations, 
holding-down bolts, causes and effects of vibration and 
methods of insulation. 

The reader is furnished with 15 tables of data pertaining 
to the bearing power of soils, the proportions and weights of 
foundations successfully employed for various types of steam, 
gas and oil engines, dimensions of anchor bolts and plates, 
etc. 





PERSONALS 











Peter Kruse, head of the can-machinery department of 
the E. W. Bliss Co., Brooklyn, N. Y., has just completed a 
six-weeks’ business trip in Europe. 


Wilhelm Wenske, technical director of the Opel automobile 
and machine works of Russelsheim-on-Main, is in this coun- 
try primarily for a tour of inspection of our large machine 
shops. 


Wilford B. Ferguson, formerly superintendent of the plant 
of Thos. F. Condon & Co., Brooklyn, N. Y., has been appointed 
superintendent of the Package Machinery Co., Springfield, 
Mass, 


Henry Jungerman, formerly connected with the motive 
power and inspection department of the Harriman Lines, has 
been appointed railway representative of Tate-Jones & Co., 
Pittsburgh, Penn. 


A. L. Roberts, until recently designing and mechanical en- 
gineer with Pawling & Harnischfeger, Milwaukee, Wis., has 
joined the engineering staff of the Brown Hoisting Machinery 
Co., Cleveland, Ohio. 


Henry J. Hanzlik, who has been connected with the steam- 
turbine department. of the General Electric Co., has accepted 
a position as mechanical engineer with the De Laval Steam 
Turbine Co., Trenton, N. J. 


Charles Robbins, who has been for several years manager 
of the industrial and power department of the Westinghouse 
Electric & Mfg. Co., has been appointed assistant sales man- 
ager with headquarters in East Pittsburgh. J. W. Curtin, Mr. 
Robbins’ former assistant, has been promoted to fill the va- 
cancy. 

Charles A. Lindstrom, who for some time has been chief 
engineer with the Pressed Steel Car Co., has been appointed 
assistant to the president, with headquarters in Pittsburgh, 
Penn. Mr. Lindstrom’s former assistant, B. D. Lockwood, has 
been appointed chief engineer, and will have as his assistant 
J. F. Strieb. Felix Koch has been appointed mechanical en- 
gineer to fill the vacancy caused by Mr. Strieb’s promotion. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Howe Scale Co. will build an addition, 50x60 ft., two 


stories high, to its factory at Rutland, Vt. 

Charles E. Turner has awarded the contract for the con- 
struction of a garage, 70x94 ft., one story, on Bennington St., 
Boston, Mass. Estimated cost, $25,000. 

The General Electric Co. will erect a brick-manufacturing 
building at Porter and Orleans Sts., Boston, Mass. 

One of the buildings of the Eddey Refrigerator Co., on 
Gibson St., Dorchester, Mass., was destroyed by fire Mar. 27. 
Estimated loss, $1500. 

The construction of a machine shop on Main St., Ashaway, 
R. L., is contemplated by Clifford Perrin. 

Plans are being prepared by the Fletcher Engineering Co., 
1087 Broad St., Bridgeport, Conn., for the construction of a 
factory for the Trumbull-Vanderpool Electric Co., at Bantam, 
Conn. The structure will be 40x80 ft., three stories high. 

The Weed Chain Fire Grip Co. has awarded the contract 
for a new plant on Logan and Hewitt Sts., Bridgeport, Conn 
The main building will be 110x242 ft., one Story high ,of brick, 
mill construction, saw-tooth roof. Plans are also being pre- 

ared for a three-story building of similar construction. H. A. 
Volcott, of Elmwood, is arch. 

Plans are being prepared by Unkelbach & Perry, 162 Main 
St.. New Britain, Conn., for an addition to the plant of the 
Cc. J. Root Co., manufacturer of brass hinges, on Church St., 
Bristol, Conn. The building will be three stories high, 40x120 
ft., of brick, mill construction. 

The Connecticut Beef Co., Hartford, Conn., is remodeling 
the building at 25 Huntley St., into a garage, the second floor 
of which will be used for storage purposes. 

Estimates are being received for a brass foundry to be 
erected on Whiting St., New Britain, Conn., for W. A, Kinne. 
A part of it will be 40x40 ft., one story, and the remainder 


40x67 ft., two stories, of brick, mill construction, steel truss 
roof. Unkelbach & Perry are archs. 

A. L. Schanior, Stamford, Conn., is planning to build a 
garage, 60x100 ft., one story high, of brick or hollow tile 
blocks, with a gravel roof. Henry Marvin is arch. 

The French Mfg. Co., manufacturer of brass and copper 


tubing, contemplates the construction of an addition, 40xi10 
ft., two stories high, to its factory on Robbins St., Waterbury, 
Conn. E. E. Benedict is arch. 

The Scovill Mfg. Co., manufacturer of brass goods, will 
build an addition, 125x160 ft., one story high, to its factory 
on East Main St., Waterbury, Conn. 

MIDDLE ATLANTIC STATES 

The Reliable Stamping Co. will establish and equip a fac- 
tory at Buffalo, N. Y., for the manufacture of stamped and 
pressed metal goods. The concern was recently incorporated 
with a capital of $20,000. Edward P. McCaffery, 412 West 
Ferry St., Buffalo, is one of the incorporators. 

The Cary-Davis Co. has been incorporated with a capital 
of $60,000, and will establish a plant at Buffalo, N. Y., for the 
manufacture of dish washers and other household appliances. 

B. Cary, Morgan Bldg., is pres. 

The Morse Chain Co., Ithaca, N. Y., plans to erect an addi- 
tion, 70x90 ft., to its steel mill. It is proposed to install a 
500-hp. boiler and two 300-kw. direct connected. 

The Pelletier Tin Can Co., Inc., is making arrangements to 
establish a factory at Maspeth, N. Y., for the manufacture of 
tin cans, boxes, and sheet metal work of various kinds. The 
concern is capitalized at $25,000. 

The Norton Co. has had plans prepared for an addition to 
its aluminum factory on Buffalo Ave. and 27th St., Niagara 
Falls, N. YY. Estimated cost, $50,000. 

The Oneida Game Trap Co. contemplates building a fac- 
tory at Oneida, N. Y., for the construction of traps of various 
kinds and sizes. 

The F. I. A. T. Automobile Co. has awarded a contract for 
an addition to its plant at Poughkeepsie, N. Y. The new 
building will be of brick, steel and concrete, 70x376 ft., one 
story. A. E. Schaaf is gen. mgr. Noted Feb. 27. 

The Ryder Motor Co., Poughkeepsie, N. Y., is having plans 
prepared for the erection of a 90-ft., two-story and basement 
addition to its present plant on Market St., to be used for 
storage purposes. 

Henry C. Crowfoot, Syracuse, N. Y., will build a concrete 
addition to his garage at 2648 South Salina St. 

The Union Sanitary Mfg. Co. has leased a factory at 1812 
Park St., Syracuse, N. Y., for the manufacture of plumbers 
brass goods, sanitary fixtures, and woodwork for same. L. 
Unckless is pres. 

Fire. Mar. 23, damaged the garage of W. L. 
N. Y. Loss, $2500. 

James M. Seymour, 


Bruck, Troy, 


Jr.. contemplates an expenditure of 


$5000 for the construction of a two-story pattern shop at 
Newark, N. 

Fire, Mar. 26, destroyed Se payer department at the plant 
of John EF. ye : 


Thropp, Trenton, Loss, $200,000. 


The Pennsylvania General Electric Co., Erie, Penn., is hav- 


ing plans drawn for a 150x25%-ft. extension to the cleaning 
rooms of the gray iron foundry, and a 275x400-ft. extension 
to the machine shop. The buildings will be four stories. Elec- 
tric crane equipment will be installed. 


The Erie Malleable Iron Works are having plans 
for an addition to their plant at Erie, Penn. The buil 
be 300x600 ft., four stories. 


The Alston Saw & File Co. will build a factory, 40x103 ft.., 
Folcroft, Penn. 

The carriage and auto factory of Alexander Wolfington’s 
Sons. at 14 North 20th St., Philadelphia, Penn., was damaged 
by fire, Mar. 21. Damage, $20,000. 

Estimates are being received by the Harrison Safety Boiler 
Co., for a one-story machine shop and crane runway, 56x70 
ft., with a wing 25x46 ft., to be erected at 17th St., near Alle- 
ghany Ave., Philadelphia, Penn. Noted Feb. 13. 

Plans have been completed and bids are being received 
by Stuckert & Sloan, archs., for the construction of a four- 
siory and basement garage, 58x90 ft., and with a wing 116x90 


repared 
ing will 


at 


ft., at 2302-18 Chestnut St., Philadelphia, Penn. Estimated 
cost, $25,000. Kahn & Greenburg and Murray White are 
owners. Noted Mar. 13. 

The Titusville Forge Co., Titusville, Penn., has been pur- 


chased by the Bethlehem Steel Co., and Charles M. Schwab, 
president of the latter company, announces that extensive im- 
provements will be made. Contracts were let last fall for a 
new machine shop, 85x200 ft., costing $130,000 

The Landis Machine Co. will build a new machine shop at 
its plant in Waynesboro, Penn. The building will be 200x80 
ft., two stories, of brick. 

The Apartment Garage Co. will build 
garage at Whitelock and Callow Ave., 
new building will be of brick and steel, 
estimated to cost $7000. 


its 
The 
and is 


an addition to 
Baltimore, Md 
80x160 ft., 


SOUTHERN STATES 


The Appalachian Machine Works contemplate the construc- 
tion of a building, 25x90 ft., at Appalachia, Va. Equipment 


estimated to cost $1000 will be installed. R. H. Masters is 
mer. 
The Virginia Ry. Co. contemplates an expenditure of 


$300,000 for improving and extending its shops at Princeton, 
W. Va. L. R. Taylor is Supt. at Princeton. 

The Jerome Bolick Sons Co. plans to enlarge its plant at 
Conover, N. C., and equip the addition with machinery to man- 
ufacture steel wheels. 

The Losey Marine Motor Works, Cape Girardeau, Mo., con- 
template establishing a plant at Sumter, 8S. C., for the manu- 
facture of motors. 

Plans have been prepared by the Tifton Foundry & Ma- 
chine Co. for enlarging its plant at Tifton, Ga., and installing 
machinery for the manufacture of harrows. Noted Mar. 13. 

Charles A. Cheatham, Jacksonville, Fla., is receiving bids 
for the construction of a garage. The building will be two 
stories, of pressed and common brick, and is estimated +. 
cost $12,000. 

J. P. Holbrook and H. R. Berry contemplate the construc- 
tion of a one-story brick garage, 40x75 ft., at Orlando, Fla 

The Birmingham Motor Co. has awarded a contract for 
constructing a two-story garage according to plans prepared 
by H. B. Wheelock, Birmingham, Ala. Noted Nov 

The High Point Motor Co. is building an addition to its 
plant at High Point, Tenn., and contemplates the installation 
of new equipment. Noted Mar. 27. 


A contract will probably soon be awarded for three elec- 
tric traction elevators to be installed in the new Fayette Na- 


tional Bank at Lexington, Ky. 

The American Metallic Packing Co., Lexington, Ky., is in 
the market for a used engine lathe, of 38- to 44-in. swing 
with a 15- to 18-ft. bed. 

Cc. H. Lambert, formerly with the W. J. Gillette Mfg. Co., 
Louisville, Ky., will establish an automobile factory there. 
Final details have not yet been determined 


Cc. H. Lambert, formerly connected with the W. J. Gillette 
Mfg. Co., contemplates establishing an automobile factory at 
Louisville, Ky. 


MIDDLE WEST 


The National Lamp Co., Cleveland, Ohio, has secured a 


site on which it will erect a factory. 
The Cleveland Automatic Machine Co., Cleveland, Ohio, has 


awarded the contract for the erection of an addition to its 
factory on East 65th St 
The Electric Controller & Mfe. Co., Cleveland, Ohio, is 


planning to erect a four-story addition to its plant on East 


79th St. The building will be of steel and concrete, 51x81 ft. 
wo for the structure are being prepared by G. S. Rider 
0. 


The Parish & Bingham Co., Cleveland, Ohio, will soon com- 
mence work on the erection of its proposed pfant 
pany 


The com- 


makes steel automobile frames. 
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The Linde Air Products Co., Cleveland, Ohio, is in the mar- 
ket for new machine tools for its new addition, which, when 
completed, will cost $26,000. 

The Galion Metallic Vault Co., Galion, Ohio, has awarded 
the contract for the erection of an addition to its plant at 
Galion. 

The Hoover Steel Ball Co., Ann Arbor, Mich.., will erect an 
addition to its plant. The building will double the output of 
the company. 

The Hudson Motor Car Co., Detroit, Mich., is preparing 
plans for the erection of a new one-story factory, 90x500 ft. 

The Detroit United Ry. Co., Detroit, Mich., is having plans 
prepared for the erection of a machine shop, 306x235 ft. The 
structure will be two-story and basement. Smith, Hinchman 
& Grylls, 710 Washington Arcade Bldg., Detroit, are Archs. 

The Traveler Motor Car Co., Detroit, Mich., has purchased 
the building at 1146-48 Grand River Ave., and will remodel 
the building. The company manufactures automobiles. 

The Caddillac Motor Car Co., Detroit, Mich., has awarded 
contract for the erection of a one-story brick and steel ma- 
chine shop. The building will be located at Cass Ave. and 
Amsterdam Ave. 

Verwyds & Co., Grand Rapids, Mich., has started work on 
the construction of its proposed machine shop. 

The American Steel & Wire Co. has awarded the contract 
for the erection of an addition to its plant at 1192 East 40th 
St., Chicago, Ill. The cost has been estimated at $28,000. 

The Fruin Drop Forge Co., Chicago, Ill, is erecting a one- 
story addition on Root St. The building will be 50x120 ft. 

Robert M. Fair, Chicago, Ill., has purchased a site, 100x161 
ft.. at South Michigan Ave. and East 39th St., on which he 
will erect a garage to be occupied by the Old Reliable Motor 
Truck Co. 

A. C. Hanke, Chicago, Ill, will erect a garage at Milwaukee 
and Fullerton Aves. The cost of the proposed building has 
been estimated at $9000. 

The Midland Motor Co., Moline, Ill., has increased its cap- 
ital from $100,000 to $300,000. Improvements will be made to 
the plant at Moline. 

J. K. Lockie, Pomroy, Ill, has had plans prepared for the 
erection of a brick garage at Pomroy. 

A garage is being constructed at Roberts, Ill. It will in- 
clude a repair shop. The building will be occupied by A. A. 
Yackee & Son. 

The American Can Co. has awarded the contract for the 
erection of its proposed plant at Rockdale, III. 

The Burlington Automobile Co., Burlington, 
modeling its garage. 

Charles Peterson, Grantsburg, Wis., will erect a concrete 
block garage on a site recently purchased. 

J. L. Haney, Kewaunee, Wis., has had plans greveres for 


the erection of a public garage at Kewaunee. he building 
will be occupied by the Haney-Pistor Co. The present garage 
will be used as a repair shop. 

The Aluminum Goods Mfg. Co., Manitwac, Wis., is award- 
ing contracts for the erection of its proposed addition. Noted 
Mar. 27. 

The Aérial Cutlery Mfg. Co., Duluth, Minn., will remove to 
Marinette, Wis. F. H. Jaeger, Marinette, is interested. 

Cc. I. Field, Osseo, Wis., is considering the erection of a 
large garage at Osseo. It will be two stories high. 

The F. Blocki Co., Sheboygan, Wis., has awarded the con- 
tracts for the erection of its proposed factory. The building 
will be two-story and basement, 40x150 ft. The company 
makes farm implements. William C. Weeks, Sheboygan, is 
arch. 

The Werra Aluminum Castings Co., Waukesha, Wis., is re- 
ceiving bids for the erection of a pattern shop to cost about 
$5000. Noted Mar. 


WEST OF THE MISSISSIPPI 


The Rock Island Co. will expend about $500,000 this year 
for new shops, roundhouses and terminals at St. Paul, Minn. 

The Great Northern Ry. will construct new repair shops 
at Fargo, N. D. - 

William Priesmeyer, St. Louis, Mo., plans to build a two- 
story machine shop at 3033 Adams St., St. Louis. 

The Fort Smith Iron & Steel Co., Fort Smith, Ark., plans 
to build a plant for the manufacture of bar iron and steel. 
J. W. Arnold is prs. 

H. M. Hardie will erect a garage of brick at 2810 Main St., 
Dallas, Tex. The estimated cost is $3800. 

Work has been started on a 1%-story garage of brick for 
the Western Auto Co., Grand Junction, Colo. It will be 50x125 
ft. The estimated cost is $15,000. 

WESTERN STATES 

The Coast Iron & Machine Works, Tacoma, Wash., has ac- 
quired a site near Center St., Tacoma, and will erect a large 
warehouse and machine shop. About $10,000 will be ex- 
pended. 

Leroy and J. W. Spencer, of Grande Ronde Valley, Ore., are 
interested in a project to erect a plant at La Grande, Ore., for 
the manufacture of a patented grain header. 

The Friday Mfg. Co., Hood River, Ore., will erect a plant 
at Hood River for the manufacture of electric cookers and 
spray nozzles. 

J. C. Wagoner, Dunsmuir, Calif., is rebuilding his garage 
which was demolished in a recent storm. 


Fire damaged the Jack Burnett Foundry, 
to the extent of about $12,000 on Mar. 21. 


Wis., is re- 


Fresno, Calif., 
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CANADA 


The Canadian Wire Co., Ltd., Montreal, Que., has been or- 
ganized with $500,000 capital stock, and will manufacture 
iron, steel and wire of all kinds. 

T. Hall & Co., St. Thomas, Ont., will erect a machine shop 
at the foot of Main St., Port Stanley, Ont. The building will 
be of frame, 30x60 ft., with concrete floor. The firm will 
make a specialty of marine repair work. 

Press reports state that the Swedish Crucible Steel Co. and 
the Vincent Steel Process Co., both of Detroit. Mich., plan the 
establishment of branch plants at Sarnia, Ont. 

The Canadian Rogers Co., Ltd., has been incorporated with 
$1,000,000 capital stock, and will establish a plant at Toronto, 
Ont., for the manufacture of silver-plated ware, and to handle 
the Canadian business of the William A. Rogers Co., Niagara 
Falls, N. Y. 

Fire, Mar. 25, damaged the plant of the John Goodison 
Thresher Co., Toronto, Ont. Loss, $1000. Noted Apr. 3. 

The John Inglis Co., Toronto, Ont., has been incorporated 
with $1,000,000 capital stock and will manufacture engines, 
boilers and machinery of all kinds. 

The United States Steel Corporation is erecting a plant at 
Prince Albert, Sask., which is expected to be in operation by 
October. It will employ 400 men at its opening. 

The Saskatchewan Bridge & Iron Works plans the erection 

0 


-of a plant at Medicine Hat, Alta., to cost $100,000. 


The Canadian Northern Ry. is progressing rapidly with 
its construction work at Port Mann, B. C. Locomotive and 
car works will be erected, as well as large roundhouses and 
repair shops. The total cost of all improvements is estimated 
at $15,000,000. 

The Hicks Co., 761 Corydon Ave., Winnipeg, Man., will at 
once begin the erection of a garage and repair shop, est!- 
mated to cost $25,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Star Webbing Works has awarded the contract for 
the construction of an addition to its factory on South Skin- 
ner St., Brockton, Mass. 

The plant of the Gloucester Canning Co., on Granite St., 
Gloucester, Mass., was destroyed by fire on Mar. 22. Esti- 
mated loss, $4500. 

Plans are being prepared for the construction of a paper 
plant at North Adams, Mass., for the Stanley Electric Co. s- 
timated cost, $1,000,000. 

Kuffer Bros., coated-paper manufacturers, Riverdale Vil- 
lage, Northbridge, Mass., are building an addition to their 
plant, of brick, two stories, 44x80 ft. 

The plant of the Otter River Board Co., Templeton, Mass., 
was destroyed by fire, Mar. 26. Estimated loss, $60,000. 

Plans are neta prepared by George E. Strout, Main St., 
Waltham, Mass., for the construction of a factory building 
on Newton St., Waltham, for the Stephens Mfg. Co., manu- 
facturer of advertising novelties. The building will be 28x 
108 ft., three stories and will cost $12,000. 


The Bates Shoe Co., of Webster, Mass., is to install new 
machinery for a paper-box department to'furnish 35,000 boxes 
daily for its output. 


The Rosemont Dyeing Co., Woonsocket, R. L, has awarded 
contract for erection of a second story on its one-story dye 
house to double capacity. The present building is about 70x 
100 ft., of brick construction. 


An addition, 27x36 ft., two stories, will be built to the Ex- 
celsior Laundry on Hawkins St., Derby, Conn. 


The general contract has been awarded for the bakery to 
be erected on Broad St., Hartford, Conn., for George L. Kolb, 
of Philadelphia, Penn. 


The Aspinook Co., manufacturer of cotton goods, is re- 
ceiving bids for the construction of a three-story addition, of 
brick, 50x108 ft., to its factory at Jewitt City, Conn. 


Plans have been completed by the Sperry Engineering Co., 
2 Church St., New Haven, Conn., for an addition to the plant 
of the National Folding Box & Paper Co., on James St., New 
Haven, and estimates are now being received. The building 
will be of brick, heavy mill construction, 100x200 ft., five 


stories. A number of freight elevators will be installed. 


The J. J. Regan Mfg. Co., Rockville, Conn., has awarded the 
contract for the construction of an addition to its plant for 
the manufacture of knit and woolen goods. The building will 
be 70x100 ft., two stories. 

Bids are being received = | the New England Pin Co. for an 
addition to its plant at Bridge and Prospect Sts., Winsted, 
Conn. It will be of brick, mill construction, 24x100 ft., two 
stories. 


MIDDLE ATLANTIC STATES 


The Fonda Glove Lining Co. has awardee a contract for 
the construction of an addition to its mill, and a two-story 
dye house, 65x34 ft. G. W. Grieme, Blood Bldg., Amsterdam, 
N. Y., is arch. Noted Feb. 27 

The factory of the Howe Varnish Co., at 253 Norman Ave., 
Brooklyn, N. Y., was damaged by fire, Mar. 24. Loss, $1500. 

The Shredded Wheat Co. contemplates the construction of 
a factory adjoining its grain elevator on Tenth St., Niagara 
Falls, N. Y. Estimated cost, $180,000. 

Winslow’s Hydrolithic System, Inc., recently incorporated, 
will establish a plant at orth Tonawanda, N. Y., for the 
manufacture of water-proof cement. 

The Buffalo Sled Co. will build a three-story addition, 40x 
60 ft., to its factory on Marion St., North Tonawanda, | 

The Taylor, White Extracting Co., Camden, N. J., manu- 
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facturer of dyewood and tanning extracts, has increased its 
capital from $60,000 to $120,000 to provide for extensions. 

The Ruby Kid Co., North Second St., Camden, N. J.. manu- 
facturer of kid and ene leather specialties, has increased 
its capital from $100,000 to $500,000, to proviwe for extensions. 

A section of the bakery of the Savage Baking Co., Griffith 
St., Jersey City, N. J.. was destroyed by fire recently with a 
loss of $12,000. Plans will be prepared for a new structure. 
A. E. Savage is pres. 

The J. H. Ladew Co., Plank Road, Newark, N. J., manufac- 
turer of sole leather, will build a one-story brick addition to 


its plant, 80x93 ft., and two smaller additions, 38x55 ft., ana 
AY oe respectively. The work is estimated to cost about 


The Eclipse Tagaing Co., Newark, N. J., manufacturer of 
patent and enameled leather, will build a_ two-story brick 
$38,000" to its plant, 100x212 ft., on Nesbit St., to cost about 

The Ferry Hat Mfg. Co., North Fifth St., Newark, N. J., 
has taken out a permit to build an addition to Its factory. 

Sigmund Eisner, South Amboy, N. J., manufacturer of uni- 
forms and oe has acquired the former plant of the 
Acme Underwear Co., and will manufacture his specialties. 

Henry Schlegel, South River, N. J., will build an addition 
to his embrodery factory. 

Elias Klopper, manufacturer of embroideries, is building an 
addition to his factory on Nostrand Ave., Lindenhurst, N. Y. 

The Shenango China Co., New Castle, Penn., has acquired 
the former pottery plant of the New Castle China Co. The 
aoe Seen will make alterations and improvements in the 
plan : 

The Oakbrook Hosiery Mill, at Philadelphia, Penn., recently 
destroyed by fire, will be rebuilt. The new building wlil be 
three stories, of brick. William Leininger is owner. 

The Pennsylvania Shafting Co., Royersford, Penn., 
erect an addition, 60x145 ft. 

A contract has been awarded by the F. X. Ganter Co., 
Leadenhall and Stockholm Sts., Baltimore, Md., for the con- 
struction of a factory, 2% stories, on Leadenhall and West 
Sts., for the manufacure of office fixtures and furniture. It 
will be of brick, 65x70 ft., after plans by Charles Hilderband, 
Jr., 215. Courtland St. 

The S. J. Van Lill Preserving Co. has awarded a contract 
for the construction of a factory at 809 Bolton St., Baltimore, 
Md. The building will be of concrete, 100x100 ft.,four stories. 

The plant of the Union Abattoir Co., at the Union Stock 
—_ Md., was destroyed by fire, Mar. 24. Loss, 
100, q 


will 


SOUTHERN STATES 


Fire, Mar. 30, destroyed the planing mill of Jacob Savage, 
Petersburg, Va. Loss, $100,000. 

G. G. Fisher & Bro., Baltimore, Md., have secured a site on 
the Norfolk & Portsmouth Belt Line R.R., near Portsmouth, 
Va., and will build a factory for the manufacture of bags. 

Fire, Mar. 25, damaged the plant of the Tanners & Dyers’ 
Pacract Co., on the South Side, Charleston, W. Va. Loss, $50,- 

F. S. Wise, Marlinton, W. Va., has purchased land near 
Cloverlick, W. Va., and will establish a sawmill. 

The West Packing Co., recently incorporated with a cap- 
ital of $105,000, contemplates building additions to its plant 
at Wellsburg, W. Va. 

The owners of the Ozark Mills, at Gastonia, N. C., contem- 
plate extensions which will double the capacity of the plant. 
The mill is now equipped with 10,724 spindles. 


Cc. A. Kriechbaum, Chambersburg, Penn., will establish a 
plant at Salisbury, N. C., for the manufacture of concrete 

locks. 

The Due West Oil Mill, Due West, S. C., which was re- 
ome destroyed by fire, will be rebuilt, and new machinery 
will be installed. he — ment will include linters, hullers, 
separating machinery, shafting, pulleys and conveying ma- 
chinery. 

The Lexington Mfg. Co. 
mills at Lexington, 8. CG R 

The owners of the Monarch Cotton Mills, at Union, 8. 
have awarded contracts for additions. 


Preliminary plans have been prepared for constructing a 
cotton mill at the plant of the Crystal Springs Bleachery Co., 
Chickamauga, Ga. The new mill will be equipped with 15,000 
spindles and 800 looms, 

The Atlantic Compress Co., Columbus, Ga., will rebuild its 
cotton compress which was recently destroyed by fire at a 
loss of $100,000. Noted Mar. 1 

The owners of the Rome Tannery, Rome, Ga., contemplate 
an expenditure of $50,000 for new equipment. 


J. F. Lee, Royst-n, Ga., is interested in a proposition to 
build a cotton mill at that town. 

H. A. Cook, of the Charlotte Bagging Co., Charlotte, N. C., 
contemplates organizing a company to build a jute cotton 
bagging mill at Savannah, Ga. t is proposed to expend $7500 
++ ad este and building, and $25,000 for machinery. Noted 

ar, : 


According to press reports, Godfin, Reid & Co., Cincinnati, 
Ohio, who recently purchased the Estelle Cotton Mills, at Sel- 
ma, Ala., will expend $75,000 for new equipment. 

The Louis Werner Stave Co., Shreveport, La., has pur- 
chased 6000 acres of land near Seville, Ga., and will establish 
a lumber plant. ’ 

Fire, Mar. 27, destroyed the planing mill of J. C. Halsema 
Mfg. Co., Ninth and Ionia Sts., Jackponvitle, Fla. 

The Florida Fruit Package Co. contemplates establishing 
a crate and box factory at Lakeland, Fla. 

The Attalla Compress & Storage Co. plans the construc- 
tion of an electrically operated cotton ginnery at Attallla, Ala. 


is renovating and improving its 
. L. Hollowell, Columbia, is mer. 
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The Alabama Lumber & Supply Co. contemplates the con- 
struction of a cotton gin at Demopolis, a. 


J. W. Corr, Gordo, Ala., contemplates the construction of 
a planing mill at Tuscaloosa, Ala. A site of three acres has 
been purchased adjoining the plant of the Ruggles Machine 
Co. he mill is estimated to cost $25,000. 


The Coney Lumber Co., organized with a cap‘tal stock of 
$100,000, has purchased land near Baxterville, Miss., and will 
build a circular sawmill with a daily capacity of 40,000 ft. A 
planing mill will probably be built later. 


The Ferguson-Palmer Co., Paducah, Ky., will build a plant 
at Houlka, Miss., to include a 40x200-ft. sawmill, a 38x46-ft. 
boiler room, a 20x52-ft. engine room, and a 36x45-ft. machine 
shop and filing room. Estimated cost, $50,000. 


The John Dulweber Co. will build a band mill of 50,000 ft. 
daily capacity, at Moorhead, Miss. Estimated cost, $25,000. 
F. L. Gill, Moorhead, is arch., and B. F. Dulweber is pres. 

The Newton Canning Co., r.cently organized at Newton, 
Miss., will establish a canning factory in that town. W. H. 
Chambliss is pres. 


J. R. French and C, E. Wilkins, Stateville, N. C., have pur- 
chased the West Point Cotton Mills at West Point, Miss. It 
. reported that additions and extensions are under considera- 

on. 

The Louisiana Lumber & Mfg. Co. has been organized to 
a the plant of the Short-Leaf Lumber Co., at Ruston, 

The plant will be rebuilt, and new machinery installed. 

R. H. Sutton and Wesley Davis have 
Ruston, La., and will instail a sawmill o 
pacity. 

_ The Washburn Lumber Co. will rebuild its sawmill at 
Washburn, La. recently destroyed by fire. Noted Jan. 23. 

Holland & Moore will build a sawmill on land recently ac- 
quired near Burns, Tenn. 

The Reeves & 4d Co., recently incorporated to manufac- 
ture waterproof clothing, contemplates establishing a factory 
at Nashville, Tenn. The company is capitaltzed at $50,000. 

The Eubanks Canning Co. is being organized at Eubanks, 
Ky., and will build a cannery as soon as plans have been 
completed. 

The Jefferson County Asphalt Co., Louisville, Ky., has de- 
cided to enlarge its plant. Owen Tegart is gen. mer. 


urchased land near 
30,000 ft. daily ca- 


MIDDLE WEST 

The Cleveland Tent & Awning Co., Cleveland, Ohio, is pre- 
paring to erect a factory to cost $5000. 

The Puritan Laundry Co., Cleveland, Ohio, has commenced 
work on the erection of its proposed laundry on Lake Ave. 

The New York, Chicago & St. Louis R.R. plans to erect 
a boiler house at Conneaut, Ohio. T. A. wes, Cleveland, 
Ohio, is Mech. Engr. 

The pottery of the Warner-Keffer Co., East Liverpool, 
Ohio, has been Pusheost by the Morgan & Marshall Co-Op- 
erative Rubber Tire Co. The owners will remodel the plant 
for the manufacture of its product. 


Bids will be received by the Board of County Commis- 
sioners at the office of the County Auditor until 10 a.m., Apr. 
17, for the installation of an ammonia-compression, direct ex- 
pansion system of refrigeration, and ice-making machinery, 
to be placed in the cold-storage building at the Lucas County 
ye gama Charles J. Sanzenbacher, Toledo, Ohio, is County 
Audr. 

The Carl Gartner Baking Co., 
sidering the erection of a bakery. It will be two-story, 25x51 
ft A. D. Ordway, Battle Creek, is arch. 

Smith, Hinchmann & Grylls, archs., 710 Washington Arcade 
Bldg., Detroit, Mich., have awarded the contract for the erec- 
tion of a laundry for the Crawford Laundry Co., at Jefferson 
and Hastings St. 

The Escanaba Sawmill Co., Escanaba, Mich., 
ing the erection of a sawmill to cost $230,000. 

The Port Huron Paper Co., Port Huron, Mich., is consider- 
ing the erection of a large addition to its present plant. The 
cost is estimated at $100,000. 

Fire, Mar. 21, destroyed the plant of the Valier Cley 
Mills, Saginaw, Mich. The mills are owned by e & 
Detroit, Mich. The loss is estimated at $200,000. 

The factory of the Chicago Mission Furniture Co., Chicago, 
Ill., was destroyed by fire, Mar. 26. The loss has been estt- 
mated at $75,000. Plans for rebuilding are being considered. 

The West Side Door & Sash Co., Chicago, Il, will erect 
a two-story brick factory. It will be 30x125 ft. 

The contract has been awarded by L. Navy & Son, Chicago, 
Tll., for the erection of a two-story piano factory at Kedzie 
Ave. and 2ist St. It is estimated that the building will cost 
about $30,000. 

The Lorenz Knit Goods Mfg. Co., Chicago, Ill, is erecting 
a ys” | addition to its plant and will enlarge its sweater 
factory. he company recently increased its capital from 
$125,000 to $200,000. 

The Consumers’ Box Mfg. Co., Chicago, Tll., suffered a loss 
by fire, Mar. 18, of $25,000. The building was located at 428 
West Ohio St. 

The Decatur Brick Mfg. Co.. Decatur, Th, is having plans 
prepared for the erection of a brick plant to cost $100,000. 

The Decatur Coffin Co., Decatur, Ill... is having plans pre- 
pared for the erection of a four-story addition to its plant at 
Decatur. The cost of the proposed building has been esti- 
mated at $100,000. 

Fire, Mar. 23, destroyed the plant of the Granite City Lime 
& Cement Co., East St. Louis, [ll Loss, $125,000. 

The flour mill of the Burkhardt Flour Co., Burkhardt, Wis., 
has been damaged by fire. The loss has been estimated at 
$100,000. 

The Bradley Knitting Works, Delavan, Wis., will erect an 
addition to its factory at Delavan to cost about $30,000. 


Battle Creek, Mich., is con- 


is consider- 


Spice 
Cady, 
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Gustavus Schmohl, Klondike, Wis., has decided to rebuild 
his cheese factory at Klondike. The building will be of ce- 
ment block construction. 


The Brudick Cabinet Co., 
site and will erect a factory. 
gin at once. 


W. A. Becker, Monroe, Wis., will erect a feed mill. 
will begin at once, 


The Fox River Sugar Co., Oshkosh, Wis., will erect a fac- 
tory at Oshkosh. 

The factory of the Raymond Box Co., Raymond, Wis., has 
been damaged by fire to the extent of $20,000. 


WEST OF THE MISSISSIPPI 


The Springfield Furniture Co., Springfield, Mo., has award- 
ed the contract for the construction of an addition to its fac- 
tory. It will be a two-story structure, 60x225 ft. The esti- 
mated cost is $27,000. 


George Kunce, Charlotte, Tex., will build a cotton gin at 
Charlotte. 


Dr. F. S. Pearson, 115 Broadway, New York, N. Y., head of 
what is known as the Pearson Syndicate, operating lumber 
mills and railroads in Mexico, has acquired a site at El Paso, 
Tex., and will erect a large woodworking plant. The esti- 
mated cost is $3,000,000. 


The Farmers’ Union Gin Co., Somerset, Tex., will build a 
new cotton gin at Somerset. L. S. Morrison, Charles F. Fisher 
and A. L. Byron are interested. 


WESTERN STATES 


Milton, Wis., has purchased a 
Work on the structure will be- 


Work 


The Holly Lumber Co., Albany, Ore., has been incorporated 
with a capital of $15,000 by Lee Collins, Harry H. Pearce and 
E. A. Knapp. The company will erect a sawmill plant on the 
South Santiam River, about nine miles from Lebanon, Ore. 

P. L. Austin, Gold Bar, Wash., plans to erect a plant for 
the manufacture of porch columns, at Cottage Grove, Ore. 


Frank Brown, Junction City, Ore., is interested in a proj- 
ect to erect a sash and door factory at Junction City. 

The Big Basin Lumber Co., Klamath Falls, Ore., will re- 
move its sawmill plant from its present location on Lake 
Ewauna to the Upper Klamath Lake. The capacity of the 
plant will be increased from 80,000 to 100,000 ft. per day. 
Robert A. Johnson is mer. 


The Western Bottling & Extract Co., Los Angeles, Calif., 
is planning the erection of a new bottling works and manu- 
facturing plant on 24th St., Los Angeles. The building will 
be 47x90 ft. New equipment will be installed, giving the 
plant a daily capacity of about 600 cases. 

The Wells Ornamental Brick & Roof Tile Co., San Fer- 
nando Road, Tropico, Calif., plans to erect a large plant for 
the manufacture of its specialties at Tropico. 

Morgan, Walls & Morgan, Van Nuys Bidg., Los Angeles, 
Calif., have been commissioned to prepare plans for the new 
laundry plant for the Excelsior Laundry Co., 422 South Spring 
St., Los Angeles, to be erected at Pico and Wall Sts. The 
estimated cost is $100,000. Noted Oct. 24, 1912. 

F. A. Boole and associates will erect a planing mill at 
Springfield, Calif. 

The Monarch Canning Co., Los Angeles, Calif., has been 
incorporated by G. L. Hogan, C. F. Holland and A. P. Scudder, 
for the purpose of building a fish-canning plant at Wilming- 
ton, near Los Angeles. The plant will cost about $25,000. 


CANADA 


The Glencoe Canners Co., Glencoe, Ont., will purchase $50,- 
000 worth of modern canning equipment. 


The government grain elevator at Port Colborne, Ont., will 


be increased from its present capacity of 800,000 bu. te a 
2,000,000 bu. capacity. 
The Port Dalhousie Canning Co., Port Dalhouse, Ont., is 


having plans prepared for a new canning factory, estimated 
to cost $40,000. Modern equipment will be required. Watt & 
Blackwell, Lister Bldg., Hamilton, Ont., are archs. 


The Collapsible Go-Cart Co., Port Elgin, Ont., whose fac- 
tory and machinery were recently damaged by fire to the 
extent of $35,000, will make repairs and install new. equip- 
ment. W. Leadbetter is mer. 7 


The Fish Producers’ Co., Port Stanley, Ont., will install 
new cold-storage eqoment. and plans the establishment or 
a fertilizer plant. V. Robbins is mgr. 


The Stratford Mill Building Co., Stratford, Ont., will shortly 


begin the erection of a new plant, costing about $80,000 to 
replace the one recently burned. 
The Quality Furniture Makers, Ltd., Welland, Ont., has 


been incorporated with $40,000 capital stock to manufacture 
leather upholstered furniture. The company has secured the 
building of the Hamilton Tube Works on Patterson Ave., 
which it will remodel and equip. B. J. McCormick, H. L. 
Hatt and L. C. Raymond, all of Welland, and Alex. McDon- 
ald, Toronto, are provisional directors. 





BUSINESS ITEMS 








The Standard Roller Bearing Co., Philadelphia. P 
opened an office in the State Life Building, lublanapelintnae 
which will be in charge of L. M. Watkin, Jr. ; ‘ 
The Frick Co., Waynesboro, Penn., has taken contr 
sale of the product of the Ohio Tractor Co., = Oni 
through the east and southeastern territory. ; ’ 
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H. A. Barnes and J. W. Nutter have sold their interests 
in the Nutter & Barnes Co. to F. O. Wells and associates, of 
Greenfield, Mass. The name of the corporation is to be re- 
tained, but the factory is to be relocated at Hinsdale, N. H., 
where increased facilities are contemplated. F. O. elis is 
to be president, and W. S. Howe, treasurer and general man- 
ager. 





FORTHCOMING MEETINGS 








National Metal Trades Association, annual convention, 
Apr. 9-10, New York, N. Y., Hotel Astor. Commissioner, Rob- 
ert Wuest, New England Building, Cleveland, Uhio. 

The National Supply and Machinery Dealers’ Association, 
Southern Supply an achinery Dealers’ Association, Ameri- 
can Supply and Machinery Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 1913, Indianapolis, Ind. oe 
Mitchell, secretary, 309 Broadway, New York Cit. 

National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. eneral 
manager, James H. Herron, Cleveland, Ohio. 

American Society of Mechanical pnginees, Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 

Master Boiler Makers’ Association. Annual convention, 
vey — Chicago, Ill. H. D. Vought, 95 Liberty St. New 
ror ty. 


American Railway Master Mechanics’ Association. Annual 
convention June 11-13, Atlantic City, N J. J. W. Taylor, 
secretary, Old Colony Building, Chicago, Ill. 

Master Car Builders’ Association. Annual convention, 


June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 
Colony Building, Chicago, Il. 

American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J., Hotel Traymore. Edwar 
tg secretary, University of Pennsylvania, Philadelphia, 

enn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City. ¥ Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St.. New York City. 

Boston Branch National Metal Trades Association. Moathiy 
meeting on first Wednesday of each month. Young's Hotel. 
meeting third Saturday. Philip Frankel, secretary, 310 New 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting. first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, II. 
ing first Wednesday evening of each month, exceptin 
and August. Secretary, J. H. Warder, 1785 Monadnock 
Chicago, Ill 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
poem. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St. New York City. 


Regular meet- 
July 
lock, 


WANTS 


Positions Wanted, three cents per word, each insertion 
Positions Open, five oe oe * rr 


oo 
oe 





All advertisements payable in advance. 
Cony Souns reach us not later than Friday 10 A. M., for ensuing 
w ‘s issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. 
No information given by us regarding any advertiser's address. 
Original letters of recommendation or other papers of value should 
not be inclosed to unknown ts. 
No advertising accepted from any agency, association or individual 
charging a fee for ‘‘registration,’’ or a commission on wages of suc- 
cessful applicants for positions. 
Advertisers are requested to acknowledge the replies received 
through this department. 





POSITIONS OPEN 


FOREMAN, experienced in lathe-chuck manufacturing; an 
unusual opportunity for a man with wide experience. iF 
694, Am. achinist. 

TOOL ROOM FOREMAN in large new factory; one fa- 
miliar with tools, jigs and all kinds of flat die work. Ad- 


dress, giving experience and salary expected; factory situated 
near East St. Louis, Ill. P. 713, Am. Machinist. 
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Indiana 


TOOL DESIGNER, first class, familiar with uptodate meth- 
ods in manufacture of small interchangeable parts; none but 
a man of first class ability and experience need apply. In 
answering state salary expected and references. Address 
Remy Electric Co., Anderson, Ind. 


Maryland 


TELEPHONE MAINTENANCE man for repair and inspec- 
tion of a large Eastern power company’s private telephone 
system; permanent — to the right man, paying from 
$75 to $85 r month, according to qualification; one havin 
experience in intercommunicating telephone system preferred. 
P. 677, Am. Machinist. 


Massachusetts 


OPERATORS, experienced, for Jones & Lamson, Gridley 
and Cleveland automatic machines, to work on night force 
for large concern _in western Massachusetts; good wages to 
good mechanics. P. 673, Am. Machinist. 


FOREMAN for gear manufacturing department, jobbing 
trade, employing about twenty-five men; must be experi- 
enced and capable of producing results with present equip- 
ment; permanent position and good salary for the right man; 
give details first letter. P. 707, Am. Machinist. 


MECHANICAL DRAFTSMAN, experienced, familiar with 
jig and fixture design, and special machines, for a _ per- 
manent position with a large manufacturing concern in 
Massachusetts. Applicant state age, education, and salary 
expected. Address “Chief Draftsman,” P. 641, Am. Mach. 


Missourt 


MASTER MECHANIC—An exceptionally good all-around 
man to follow through and standardize different operations, 
supervise instruction of new men, lay out necessary fixtures 
and improve methods, in an electrical oe od / of one thousand 
employees; give full experience, age and salary expected. P. 
712, Am, Machinist. 


FOREMAN—We are increasing our capacity and making 
promotions; we require the services of a first class foreman 
for instrument work, one familiar with clock or watch work; 
also an all-around machinist for department doing special 
work, and one assistant foreman for small motor department. 
Wagner Electric Mfg. Co., St. Louis, Mo. 


New Hampshire 


LATHE AND FLOOR MEN, experienced. 
Machinery Co., Claremont, N. H. 


Apply Sullivan 


New Jersey 


MECHANICAL DRAFTSMAN with $4000 to invest in estab- 
lished mail order business; exceptional opportunity. P. 710, 
Am. Machinist. 


DESIGNERS AND DRAFTSMEN on automatic machinery, 
tools, jigs and fixtures for small interchangeable parts; ap- 
ylications wanted only from first-class men in this line; 44- 
Goer week and permanent positions. P. 675, Am. Machinist. 


FOREMAN MACHINIST to take charge of general repair 
work; one with some knowledge of hydraulic machinery pre- 
ferred; only first class men with references need apply; state 
age ne pelasy expected. Hemming Manufacturing Co., Gar- 
field, N. J. 


AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 


FOREMAN, with experience in manufacturing of light 
machinery; state age, references, experience and salary 
wanted. P. 667, Am. Machinist. 


TOOL MAKER with experience on molds for die castings: 
only first class close workers need apply; shop located tin 
Brooklyn, N. Y. P. 708, Am. Machinist. 

TOOL MAKERS, experienced on model, experimental work, 
special automatic machinery and metal patterns. The S. S. 
White Dental Mfg. Co., Prince Bay, Staten Island, N. Y. 


PATTERN MAKERS AND MACHINISTS—We are increas- 
ing our working force and invite applications from pattern 
makers and machinists. Address err Turbine Co., Wells- 
ville, N. Y. 

STEEL SALESMAN-—Young, active man, experienced in 
selling steel; also familiar with mechanical lines; one with 
technical education preferred; state age, education and sal- 
ary expected. P. 709, Am. Machinist. 


GOOD OPPORTUNITY for competent draftsman, assist in 
designing a new line of automatic cutting and sewing ma- 
chinery; also two tool makers or machinists wanted. Metro- 
politan Sewing Machine Co., Nyack, N. Y. 


EXPERT OPERATORS on Landis grinders, Warner & 
Swasey turret lathes, Gridley and National-Acme automatics, 
gear hobbing machines and Gleason generators. Address New 
Process Gear Corporation, Syracuse, N. Y. 


Ohio 


TOOL AND DIE MAKERS, first class, experienced on pre- 
cision tool, die, jig and fixture work. P. 716, Am. Machinist. 
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TECHNICAL GRADUATE with shop experience to fill po- 
sition of advertising man with machine tool company. P. 723, 
Am. Machinist. 


CRANE ERECTORS, experienced; must have had electrical 
experience and furnish reference. The Toledo Bridge & Crane 
Co., Toledo, Ohio. 


DRAFTSMAN, familiar with the design and manufacture 
of brass and iron | gate valves; good, permanent sition 
for competent man with successful experience in this line. P. 
715, Am. Machinist. 


SUPERINTENDENT to take charge of shop, experienced 
on small work; must be all around man ;state age, where em- 
ployed, salary; factory near Cincinnati. P. 600, Am. Mach. 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, gine, 8 and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 
SUPERINTENDENT for forging plant. P. 702, Am. Mach. 


MECHANICAL DRAFTSMAN experienced in machine tools 
and heavy machinery in general. . 685, Am. Machinist. 


MECHANICAL DRAFTSMAN for work on large gas en- 
gines; location, central Pennsylvania; state experience and 
salary expected. P. 721, Am. Machinist. 


OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philaael!phia. 


Rhode Island 


TOOL DESIGNERS, several A-1, who have had long ex- 
perience in the designing and drawing of high class jigs and 
fixtures, for the economical and interchangeable production 
of duplicate parts for automobiles, motor cycles, sewing ma- 
chines, adding machines, etc.; no qyater draftsmen need ap- 
ply. Apply Taft-Peirce Mfg. Co., Woonsocket, R. I. 


MECHANICS ATTENTION—Locate permanently in Provi- 
dence; we can offer steady, attractive positions to toolmakers 
and machinists, draftsmen and patternmakers; good wages, 
reasonable rents, good schools, good beach resorts; a live, 

rogressive city; positively no labor trouble; no charges. Mr. 
olland, Manufacturers’ Association, 420 Butler Exchange, 
Providence, R. I 


TOOL MAKERS, first class, on jig and fixtures, and punch 
and die work; to those qualified, we can offer permanent po- 
sitions at good wage rates; we have a large modern and up- 
todate too] room, equipped with new machine tools and facil- 
ities; finest of sanitary working conditions; we maintain ho- 
tel and restaurant for our employees at a nominal cost. Apply 
Taft-Peirce Mfz. Co.. Woonsocket, R. I. Factory located short 
distance from Providence and Boston. 


Vermont 
TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 


Virginia 


MACHINE SHOP FOREMAN, first class; state experience, 
age, nationality, and salary expected. Covington Machine Co., 
Covington, Va. 


West Virginia 


WOOD PATTERN MAKERS, first class (no labor trouble). 
Apply Wheeling Mold & Foundry Co., James Glass, foreman 
pattern maker, Wheeling, W. Va. 


Wisconsin 


DRAFTSMAN—Large manufacturing company in Middle 
West wants a first-class draftsman in the centrifugal-pump 
department; young man with about ten years’ drawing-room 
experience, including several years on pumps; must be a good, 
competent detail designer and careful checker, able to handle 
men and take the position of chief draftsman in a few 
months; write fully. P. 676, Am. Machinist. 


POSITIONS WANTED 


California 


SUPERINTENDENT AND MECHANICAL expert, twenty 
years experience as machinist, tool maker, designer and su- 
perintendent. Press blanking and redraw, automatic and 
semi-automatic labor saving machinery. Only firm willing to 
pa for first class man, any locality. P. W. 650, Am. Ma- 
chinist. 


Connecticut 


BY A CONNECTICUT YANKEE, as superintendent of 
manufacturing plant; is an expert; with present firm seven 
Sa can do things, and wants the chance; age 40 years. 

. W. 670, Am. Machinist. 

MAN WITH ADMINISTRATIVE ABILITY wants position 
as head of manual training or trade school with opportunity 
to apply progressive ideas; wide experience as mechanic, busi- 
ness man, teacher and student of educational problems; morals 
and references O.K. P. W. 731, Am. Machinist. 
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SUPERINTENDENT OR GENERAL FOREMAN is the posi- 
tion wanted by a man aggressive, good executive and organ- 
izer, charonshiy familiar with modern shop practice, experi- 
enced on gasoline, heavy oil engines and general machine 
work: best of references as to character and ability; at _pres- 
ent holding position of importance. P. W. 671, Am. Mach. 

EXPERT MECHANIC, April 15 open for engagement; an 
American, member A. S. M. E., fitted by 25 years’ practical 
and executive experience to handle the development of de- 
signs, tools and manufacturing methods for detail apparatus, 
or take charge of commercial manufacturing work from the 
finest instruments to medium size machine tool work. A posi- 
tion paying less than $2000 per year to start not wanted. Ad- 
dress with full particulars, Expert, P. W. 720, Am. Machinist. 


Illinois 


SUPERINTENDENT, PRODUCTION 
organizer. P. W. 562, Am. Machinist. 

CHIEF INSPECTOR with broad experience on smail and 
medium machinery parts at present employed; location im- 
material. P. W. 627, Am. Machinist. 

ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert on punch and die 
work and familiar with modern methods. P. W. 679, Am. Mach. 

FACTORY MANAGER OR SUPERINTENDENT, man of 
broad experience and successful record; familiar with manu- 
facture of electrical apparatus, gas engines, pneumatic tools, 
ete.; has ability and personality and who oventunity builds 

n 


a strong executive organization; experience in_handl men 
P. W. 669, Am. 


MAN, systematizer, 


is varied and extensive; location immaterial. 
Machinist. 
Massachusetts 


GENERAL FOREMAN OR DESIGNER, 18 years’ experience 
automobiles, mechanical tools, hydraulic machinery, pneu- 
matic tools, sewing machines, ete. P. W. 729, Am. Machinist. 

TWELVE YEARS EXPERIENCE as general foreman and 
superintendent in machine tool and automatic machinery line 
fits me for _a responsible position where high production 
methods and executive ability are essential. P. W. 687, Am. 
Machinist. 

HIGH GRADE MECHANIC, experienced on regular and spe- 
cial production, capable of taking charge of same; also ex- 
perience as demonstrator, with selling ability, desires a po- 
sition in Boston; salesroom in machinery house preferred. 
P. W. 724, Am. Machinist. 

AMERICAN, 39, inventor and practical mechanic, 22 years’ 
experience on jigs, tools and dies of all kinds, including drop 
forge, die sinking, complicated and special machinery; has 
held the position as chief designer, foreman and superintend- 
ent; good executive and systematizer; now employed, desires 
responsible position; best of references. P. W. 696, Am. Mach. 


Michigan 


GENERAL SUPERINTENDENT, who is thoroughly prac- 
tical and experienced in economical methods of manufac- 
turing automobile parts, an exceptionally good organizer and 
a mixer of labor to prevent labor troubles and believer in 
plecework. P. W. 656, Am. Machinist. 


PRODUCTION ENGINEER—Scheduling system, insuring 
progress of all parts of work on schedule time, that is, dis- 
patching work to the factory, follow up and check same; 
premium, stores, time and cost systems also used in connec- 
tion with the planning; have 10 years’ experience. P. W. 704, 
Am, Machinist. 





New Hampshire 

FOREMAN BLACKSMITH wishes to make a change; has 
had large experience at blacksmithing, steel work, case-hara- 
ening and heat treating. P. W. 718, Am. Machinist. 

New Jersey 

YOUNG MAN, for several years factory manager and 
treasurer of company making electrical appliances, desires 
position where mechanical knowledge, executive ability, and 
office experience will count. P. W. 734, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, mechanical 
expert, sixteen years’ experience; ten years’ experience in 
tool, die and general machine work; can estimate labor cost 
from drawings; firm believer in piece work; can increase pro- 
duction or decrease cost 20%. P. W. 701, Am. Machinist. 

SUPERINTENDENT OR GENERAL MACHINE SHOP 
FOREMAN, practical man, 10 years’ experience, capable to in- 
stall uptodate methods; have good executive ability; can get 
results at minimum cost; my experience convinces me that my 
ability is above the ordinary. P. W. 728, Am. Machinist. 

New York 

EXPERT ON SLiALL TOOLS desires a position where abil- 
ity will be appreciated. P. W. 717, Am. Machinist. 

MECHANICAL DRAFTSMAN, szportonced in general ma- 
chinery and automobile design. P. . 680, Am. Machinist. 


FIRST CLASS MECHANIC on tools, experimental work, 
special machines, wishes position. P. W. 735, Am. Machinist. 

DRAFTSMAN, mechanical, first-class detailer on special 
and automatic machinery; technical training. P. W. 699, Am. 
Machinist. 

SUPERINTENDENT, practical 
sires change. “Interchangeable 
Am, Machinist. 

GENERAL 
open negotiations 
733, Am. Machinist. 

FOREMAN wishes 4position for tool or machine room or 
general manufacturing; A-1 designer on dies; good executive 
and organizer. P. W. 703, Am. Machinist. 

INSPECTOR, with broad experience on small and large 
machine parts, at present employed, wishes to make a change. 
location immaterial. P. W. 732, Am. Machinist. 

MECHANICAL ENGINEER, German, high school educated, 
wishes a position as draftsman or designer: three years’ shop 
and two years’ drawing room experience. P. W. 706, Am. Ma. 


man, keen executive, de- 
Manufacturing,” P. W. 374, 


ELECTRICAL and milling supply salesman 
throughout -Metropolitan district. > § 
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TOOL ROOM FOREMAN, A-1 uptodate man, wishes to 
change his present position; able man, inventive, reducer of 
operations, would take position as superintendent. “Upto- 
date,” P. W. 725, Am. Machinist. 

DRAFTSMAN AND DESIGNER, on machine tools and spe- 
cial machinery, desires position with firm that can offer a 
permanent position to uptodate man. P. W. 686, Am. Mach. 

DESIGNER, age 35, graduate engineer, 15 years successful 
experience special and automatic, also fine machinery; ex- 
ceptionally capable on experimental development and P ny 
tical design of new machinery and devices; a result producer. 
P. W. 681, Am. Machinist. 

Ohio 

PRODUCTION MAN, thorough mechanic. good executive 

and systematizer; salary $1800. P. W. 730, Am. Machinist. 


MANAGER OR GENERAL SUPERINTENDENT, by a man 
whose experience in the organization and supervision of 
manufacturing plants in various lines has been extensive and 


successful; thoroughly practical and familiar with modern 
Ergotiee in such departments as machine, foundry, smith, 
oiler, wood and kindred departments; excellent record in 


the management of pete. the establishment and perpetuation 
of the open-shop principle and piece-work system and eco- 
nomical production generally; fixed salary or percentage of 
net results. P. W. 658, Am. Machinist. 


Pennsylvania 


TOOL MAKER well up on jig and fixtures and modern 
methods of interchangeable work wishes position as foreman 
about May the first, west of Pittsburgh. P. W. 654, Am. Mach. 

MACHINIST AND TOOL MAKER, all around, with techni- 
cal education, desires position as foreman or assistant fore- 
man; eight years’ experience on tools, jigs, fixtures, dies, etc.; 
age 25; will go anywhere. P. W. 678, Am. Machinist. 

I WISH to correspond with a firm desiring the services of 
an uptodate mechanic; to fill position as general foreman or 
foreman of tool department, machine shop or manufacturing 
department; at present hold similar position. P. W. 726, Am. 


Machinist. 
Rhode Island 


SUPERINTENDENT, CHIEF DRAFTSMAN or other re- 
sponsible position desired by thorough mechanic, good execu- 
tive, expert designer of labor saving tools and special ma- 
chines, familiar with modern foundry and machine shop prac- 
tice; minimum salary, $2000. P. W. 727, Am. Machinist. 


MISCELLANEOUS 


Two second hand bevel gear planers wanted. 
Machinist. 

Punch press tools, jigs fixtures, etc. 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Tools, dies and model work wanted. 
Berrington St., Boston. . 

One 10 to 12 ft. power press, Cornice brake style, wanted: 
communicate with M. 722, Am. Machinist. 


Canadian manufacturer would like mechanical devices to 
manufacture, either contract or royalty. M. 683, Am. Mach. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, atso machinery to build. Sipp Machine Co., 
Paterson, N. J. 


For Sale—Machine shop, well equipped for small machine 
and tool work, and manufacture of metal goods. F. O. Degen- 
hardt, 124 Baxter St., New York City.. 


Wanted to buy second-hand rotary planer and milling ma- 
chine, suitable for planing ends of steel columns; state age, 
capacity, price, etc. V. W. Coddington, North Milwaukee, Wis. 

For Sale—Machine, pattern, foundry and forge shop, In- 
ternational Correspondence Schools, college textbooks; com- 
plete set, four volumes; perfect condition; highest bidder. 
339 Delaware Ave., Buffalo. 


Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


United States and Canadian patents for sale; new device 
for use in cutting pipe threads in unhandy places: invaluable 
to railroads for making quick train pipe repairs; now stand- 
ty A amr = two roads; screw machine product. M. 719, Am. 

achinist. 


For sale—-One 1500-kw. Allis-Chalmers Corliss co 
engine, direct connected to a Westinghouse Rng ee 
hase, 400-volt generator; sacrifice price to make room for 
arger machinery. For full information address L. E. Hanki- 
son, Connellsville, Penn. 


Civil engineer, sole manager of important concer 
having correspondents and agents in all the principal’ Bone: 
pean centers, would accept European agency for pneumatic 
and —- co. F ty ae boilers, etc.; first class ref- 
erences furnished. nswers called fo 
qcroness Teerae r up to April 21. M. 705, 


A concern manufacturing low price automobile 
locate at some suitable point in Ohio or Indiana, Fay Bo 
ping facilities and labor conditions are good, and requires a 
actory with approximately fifty thousand feet of floor space: 
could probably use some machinery. Address A. M 2, 
1242 So. Washington St., Saginaw, Mich. { 


One of the largest and most progressive tool a 
houses in New York City is desirous of disposing of tee 
business; stock on hand, capital stock and good will, having 
a satisfactory lease in a convenient section of the city: satis- 
factory reasons given for desire to sell: business is now a 
growing one and can do 50% more business without increas- 
ing the overhead owing to excellent organization. Purchasers 
only need apply, no agents. Address X. Y. Z., 711, Am. Mach. 


M. 602, Am. 


Taylor-Shantz Co., 


Acme Tool Co., 1099 


Garside, 
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Methods Used for Making the “Intertype” 


By Ropert Mawson 


SYNOPSIS—The principal motions of the machine in 
their correct sequence are here given. A novel planing 
tool, with automatic feed and stop mechanism, which 
gives acurate machining results. Machine for making the 
distributor combinations. Some interesting gages used 
in the testing of the various machined parts. 
3 

Mechanical composition, whether by setting type or 
casting it as needed, has always been a subject of gen- 
eral mechanical interest. This machine, which makes the 
type by molding it in slugs, is manufactured by the In- 
ternational Typesetting Co., Brooklyn, N. Y. One of 
the completed machines is shown in Fig. 1. A brief 
description of the principal movements on the machine 
and the order in which they take place is of interest to 


mechanics as well as to those who have use for its prod- 
uct. 

The operator depresses the buttons on the keyboard A 
to obtain the letters or characters required. The key 
lever operates an escapement releasing a matrix from 
the magazine B; this matrix is guided through the as- 
sembler entrance C to the assembling frame D in which 
a number of matrices are assembled in line to produce the 
desired letters on a line of type. 


CASTING THE LINE 
When the line of matrices is complete, it is raised by 
means of the lever / to the level of the channel F and 
then transferred by the slide @ to the elevator jaws H., 
All the movements of the machine, except the pressing of 
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the key button and the raising of the line, are auto- 
matic. The elevator jaws H, with the line of matrices, 
descends to the casting mold in the disk J; the crucible 
J containing molten type metal is then moved forward 
und a plunger operated by the cam K forces the metal 
into the mold, casting the slug. 

After this the mold disk J rotates, placing the finished 
slug in position behind the knife block L, and the slugs 
are forced between trimming knives into the galley M. 
Meanwhile the elevator jaw H carries the line of matrices 
to a position opposite the delivery channel N and the 
elevator O descends to the same position. The slide P 
then transfers the line of matrices to the second elevator 
which carries it to a position opposite the distributor 
box Q. The distributor screws R carry the matrices 


along the distributor bar immediately behind the screws, 
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but a carefully arranged system of assembling is neces- 
sary to carry on the work efficiently. 


MACHINING THE DISTRIBUTOR BAR 


Fig. 3 shows the method used for machining the dis- 
tributor bar. The steel bars A are placed in the fixtures 
B which are located by tongues and held onto the tab’e 
of the Powell planer. The fixture C is fitted with an 
automatic feed and stop motion. When the machine is 
on its return stroke the rack D is raised; this operates 
the gears HE which slide the heads F along. This slid- 
ing motion opens the cutters G so that they are free 
of the bar during the return stroke. On the cutting 
stroke the fixture C feeds the cutters in 0.001 in.,, 
which dimension is determined by a ratchet wheel and 
pawl. 








Fig. 2. 


and as each matrix reaches a position opposite its groove 
in the magazine B it drops and is again ready to be 
used. 

It should be noted that although there are 91 sepa- 
rate channels in the magazine the matrix finds its 
way to its correct channel with unfailing certainty. A 
fast operator can keep four lines in process in the ma- 
chine at once, one line being distributed at R, one be- 
ing cast at J, one waiting in the delivery channel at F, 
and another being assembled at D. The matrices may be 
seen at S, each in its proper channel in the magazine 
and ready to drop when released. 

Fig. 2 shows a view in the assembling department 
with a number of machines in various stages of assembly. 
More than 2500 parts are used in one “Intertype” ma- 
chine, consequently not only the greatest care is taken, 





VIEW IN THE ASSEMBLING DEPARTMENT 


After cutting the correct depth on the bar, the stop H, 
coming in contact with the lower flange of the fixture C, 
stops the feeding mechanism of the eutters. During the 
machining operation oil is fed to the cutters through the 
pipes J. 

Fig. 4 shows a sectional view of the distributor bar, A 
and B illustrating the manner in which the dimensions 
are given, and the method by which they are measured. 
It will be seen that all the dimensions are taken from 
one finished surface to the opposite side of round size 
blocks which rest in the angular teeth surfaces. Blocks 
are then placed on the opposite side as shown and mi- 
crometers used to measure across the teeth. By this 
method, the teeth are machined central with the bar as 
well as being the correct distance across. Great accuracy 
is demanded in the machining of the distributor bar, the 
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parts being made with a variation of only 0.0001 in. be- 
tween the various surfaces. 

Fig. 5 shows the machine for making the combinations 
on the bar to suit the various matrix characters. The 
bar A is held in the fixture B and the various cutting 
positions are determined by the stop on the bar C. The 
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register pins A which fit into holes in the sliding fix- 
ture and the table. A chart B is used to give the correct 
location for the front and rear pins and the proper 
cutter for the slots. The cutters of various width are 
shown in front of the machine table. During the 
milling the chips are removed by an air jet through the 
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Fie. 4. Secrronat View or Dzistrisvtor Bar 














tool D is then moved vertically, an eccentric giving a 
travel of about yy in. The stop bars C are used to give 
the variations necessary on the teeth of the distributor 
bar to produce the matrix combinations. The work of 
cutting the combination is performed complete on this 
machine, no hand work whatever being required. 

Fig. 6 shows a portion of the bar after the combina- 
tions have been machined on it. Note should be made 
of the sharply cut edges of the teeth where removed 
by the machine described in Fig. 5. 

The method of making the magazine channel plate is 
shown in Fig. 7. The-plate is clamped to a fixture, and 
the various positions for the cuts are obtained by the 
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Fie. 5. MACHINING THE COMBINATIONS ON THE Bar 


pipe C. The machine mills the grooves of the channel 
plate D, the escapement bar #, the upper and lower 
escapement stop bars, F and G, respectively. One of 
the finished channel plates is shown at /7. 


SoME OF THE GaGeEs USED 


Fig. 9 shows the gages used for testing the distributor 
box rails. The piece 40 be tested is shown at A, held 
in the fixture by the two locating pins. B placed in the 
dowel holes. It is tested as shown, across the surfaces 
C and D, and £E and F, and each distance must be the 
same. The lower gage is used for measuring the angle 
surface G, and must agree with the angle block //. 
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The gage used for testing the mold spacers is shown 
in Fig. 8. The spacer is placed in the fixture, the key 
being forced against the stop A by the screw B. The 
clamp and knurled screw C is used to hold down the 
spacer during the gaging operation. The spacer is then 











Fic. 6. SECTION OF THE DisTRIBUTOR Bar 
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tested for length as shown, the bars D varying by 1 in., 
and when used with the 1l-inch micrometer, cover the 
range from zero to 5 in. The length and thickness of 
these parts are very important, as they determine the 
dimensions of the slug of type made in the casting mold, 
a variation of only 0.0005 in. being allowed on the 
pieces. 
MAKING AND USING THE MOiDs 


Fig. 10 shows one of the molds used. The spacers 
are shown at A, the mold body at B and the cap at C. 
The parts of the mold are made of hardened steel, ground 
and lapped exactly to size. When the spacers are placed 
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in the proper position on top of the mold body at D, 
the cap C is placed on top and clamped down by the 
swing bolts Z. The space between the parts thus as- 
sembled affords the opening in which the slug is cast. 

A case of 7-point type matrices with some of each of 
the various characters is shown in Fig. 11. This case 
shows the matrices after they have been machined, 
straightened and put through the various testing oper- 
ations. 

Fig. 12 shows the inspection department. On the table 
A is seen one of the machined main columns being tested 
for accuracy of all the finished surfaces. The distance of 
the V-surface from the seat of the column is being meas- 

















Fie. 11. Case or 7-Potnt Type Matrices 
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ured by a height gage passing over a cylindrical gage in 
the V as at B. The testing of various small jigs and fix- 
tures is shown at C. On the rear table at D a large jig is 
being inspected. 

The height gages F are separate cylindrical blocks on 
top of which an ordinary commercial gage is being used. 
On the benches at the right are seen various finished 
parts and blueprints of them. Great care is exercised in 
the testing of the various machine parts to insure accu- 
racy and interchangeability. 

A section of the drawing office is shown in Fig. 13. 
The office, as will be seen, is well furnished with light, 
natural and artificial, and is placed in a convenient 
wing of the main building. 
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A New Method of Machining 
Crankshafts 


SPECIAL CORRESPONDENCE 


Some European Diesel engine manufacturers recently 
adopted the following new method for machining crank- 
shafts for the multicylinder engines patented by the 
Danish engineer Overgaard and described in the Rus- 
sian technical journal Lugatel. The work is divided 
into six steps, as shown in Fig. 1. The forged billet 
shown is first roughed out between the cranks in the 
lathe ; this operation, including the time for cranking the 
piece in the lathe, takes~about 18 hr. The billet is then 
brought to the shape shown in the third position by 
forging and turning the respective parts through 180 
deg. 

The crankpins and other details of the shaft are next 
machined off, as shown in the succeeding views, after 
which the piece is transferred to the special crankshaft 











Fie. 2. SpEcran 


AMERICAN MACHINIST 


Vol. 38, No. 16 


miller shown in Fig. 2, from which it comes out, about 
40 hr. later, ready for finishing, with only about 0.08 in. 
of metal to be removed at the necks of the cranks. 

No boring, drilling or sawing is required. The time 
of operation is reduced considerably; less use is made of 
cranes, and instead of the 4000 sq.ft. of fioor space re- 
quired by the various machines to make a crankshaft, say 
18 ft. long in the usual manner, only 236 sq.ft., are nec- 
essary with this process. 

The special machine shown weighs over 60 tons and is 
driven by a 50-hp. electric motor. 

In the middle of the bed is placed a special faceplate 
bolted from below to a toothed wheel by means of which 
it is driven. The transmission from the motor to the 
main shaft is by means of helicoidal spur wheels, and 
from the main shaft to the faceplate by means of a 
system of conical pinions and dog clutch couplings first, 
and wormwheel drive later. 

The faceplate is provided with a clamping arrange- 
ment for clamping vertically the machined piece; this 
clamping device consists of two parts moving along the 
diameter of the faceplate in a way permitting one to 
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Fig. 1. Stx STAGES IN THE MACHINING OF A 
CRANKSHAFT 
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place the shaft so as to have it rotate about an axis 
coinciding with the axis of the faceplate and being at a 
desired distance from the main axis of the shaft. On 
both ends of the bedplate there are spindle carriages with 
their motors and independent feed motion, each carriage 
being placed on a slide block moving between four paral- 
lel bars, so as to insure perfect rigidity. 

This vertical motion is produced by means of electro- 
motors, and transmitted to the slide blocks by a sys- 
tem of regulating screws, the weight of the slide 
blocks being counterbalanced by weights hanging outside 
of the spindle carriages. On the slide block is placed an 
electro-motor transmitting its motion to the spindle by 
means of a pinion and auxiliary shafts, the whole being 
arranged so that the spindle may be given various 
velocities. One of these auxiliary shafts drives the regu- 
lating screw which moves up and down the spindle car- 
riage. The form of the cutter shown in Fig. 2 has been 
found to be the most efficient, after experimentation, for 
taking a heavy cut. 

After the first crank has been finished, the shaft is 
taken out, lifted and clamped between the second and 
third cranks which are then treated in the same manner 
as the first; the shaft is then turned the other way, and 
the machining proceeds in the opposite direction. To 
take off the surplus metal between the cranks, the crank- 
pins must be roughly machined; to do this, the forging 
is clamped so that its axis and that of the lathe coin- 
cide. 

The cutters are selected so that their diameter is equal 
to that of the width of the space. The second form 
shown in Fig. 1, is given the piece after three clampings. 
When the fourth stage is reached the shaft is clamped be- 
tween the first two cranks, and the faces of the crank 
placed parallel to the edges of the clamps which are 
moved sidewise until the axis of the crank coincides with 
the axis of rotation of the faceplate, the cutter being 
then ready to take care of the crankpin. The sides of 
the cranks are machined by being placed parallel to the 
motion of the carriage, while for the formation of the 
end surfaces of the shaft, the latter is placed so that the 
axis of the faceplate divides in two the line crossing the 
axis of the shaft and the crankpins. 

Soap water is used as a lubricant and is pumped from 
a tray under the faceplate through flexible tubes and a 
passage in the spindle to the cutter. The tray also acts 
as a table for the lower part of the shaft machined. 


SPEEDS AND FEEDS 


The maximum speed of the spindle is 105 r.p.m., 
the minimum is 12 r.p.m., the maximum length of the 
longitudinal traverse of the spindle is 36.25 in., the 
maximum length of the crossfeed of the spindle is 51.125 
in., the maximum vertical feed of the spindle is 39.375 
in., the maximum speed of the longitudinal feed of the 
spindle is 7 in. per min., the minimum speed of the 
longitudinal feed of the spindle is 0.375 in. per min., 
the maximum speed of the crossfeed of the spindle is 8.5 
in. per min., the maximum speed of the return stroke in 
both cases is 38 in. per min., the maximum speed of the 
vertical feed of the spindle is 3.75 in. per min., the 
minimum speed of the vertical feed of the spindle is 
1.625 in. per min., the maximum speed of the faceplate is 
0.24 r.p.m, the reverse speed in both directions is 0.67 
revolutions per minute. 
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Pneumatic Chucking on the Disk 
Grinder 


The illustration shows a recent development in the 
manufacture of small, thin carbon blocks. It is required 
that these carbon blocks be of uniform thickness with 
sides flat and parallel within very close limits; in fact, 
the finished carbons when stacked in a pile with no other 
pressure than their own weight, must exclude light in 
order to pass inspection. 

As the carbons are fragile, grinding must be carefully 
done in order to meet these requirements. These carbons 
are disks punched from sheets while in the plastic state. 
They are then vitrified, and come to the grinder about 
0.1 in. thick; the finished thickness is 0.032 in. 





PNEUMATIC CHUCKING ON Disk GRINDER 


The first operation is to straighten one side. This 
is done, free hand, as shown at the left of the grinder. 
The operator forces the work against the disk wheel light- 
ly by pressure of the finger. This method allows the 
work to float against the grinding wheel, regardless of 
any warp, spring or other imperfection in the rough 
block. This must be done carefully, otherwise the work 
will spring from pressure of the finger and come out im- 
perfect. 

When one side has been ground straight and flat, the 
second operation is accomplished on a geared lever feed 
table with micrometer stopscrew set to grind to the re- 
quired size. The work is chucked pneumatically on the per- 
forated angle plate shown, which is connected with an ex- 
haust system through a 1%4-in. diameter rubber hose. 
The pneumatic chuck seems especially adapted for this 
class of work, as all the grinding dust is thoroughly re- 
moved from the face of the angle plate by the draft of 
air passing through it. This keeps the face af the angle 
plate clean and allows the work a perfect seat for the 
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work when drawn back against the angle plate by the ac- 
tion of the slight vacuum created. 

The illustration shown was taken in the experimental 
grinding department of Charles H. Besly & Co., Chi- 
cago, Ill., where the application of the pneumatic chuck 
to the disk grinder has been made the subject of recent 
investigation. 


oe 
ve 


The Chain Drive on a Large Gear 
Cutter 


The question of driving machinery by leather belting 
or steel chains is again brought to mind by an interesting 
circular just issued by Hans Renold, Ltd., Manchester, 
Eng., which illustrates and describes the output from 
two new No. 6 Brown & Sharpe automatic gear-cutting 
machines in his own shop. One machine was belt driven 
in the usual way, while the other was altered for a driv- 
ing chain of the Renold type. Both machines were set 


to cut a 134-in. pitch, cast-iron, silent-chain sprocket at a 
cutting speed of 75 ft. per min., these being cut by a 
pair of cutters, as shown in the illustration. The dimen- 
sions of these are given, and the illustration is half size. 
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THE CUTTERS 


The first test was made to secure the highest pos- 
sible production from each machine, while the second 
test was to note the amount of power required to se- 
cure the same production from each machine. The sum- 
mary of the two tests shows remarkable results, which 
indicate that in this case the chain-driven machine gave 
60 per cent. more output and 10 per cent. more power, 

Belt-driven Machine Chain-driven Machine 


3} in. per min. 5} in. per min. 


Highest feed possible 
1.66 lb. per min. 2.68 lb. per min. 
hp. 


Weight of metal removed 


Power absorbed 8.3 9.1 hp. 
“— 

Production ratio : 100 160 

Power ratio 100 110 


TEST I.—TO OBTAIN HIGHEST PRODUCTION 


but that at an equal output the machine required over 14 
per cent. less power. 

Further observations indicate that the cutters last 
longer with the chain drive and the saving is estimated 
as being 32 per cent. in power; 38 per cent. in wages; 38 

Belt-driven Machine Chain-driven Machine 


Highest feed possible which belt 
machine would allow... . 3} in. per min. 

Weight of metal removed. 1.66 lb. per min. 

Power absorbed. . 8.3 i. 

Production ratio 100 

Power ratio o 100 85.6 


TEST 2. TO MEASURE THE POWER REQUIRED AT EQUAL 
PRODUCTION 


3? in. per min. 
1.725 lb. per,min 
7.1 hp. 


per cent. total cost and 38 per cent for rent, light and 
other costs. As the chains are much narrower than the 
belt, a 214-in. chain replacing a 7-in. belt, there is less 
obstruction in the shop lighting. 
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Whether we are ready to abandon our old standby, the 
leather belt, it is a part of every shopman’s business to 
know what is being done in driving machinery as well as 
in the cutting speed or other factors which enter into 
production. These figures from the Renolds shop are, 
therefore, interesting in the extreme. 


$3 
Grinding Bandsaw Pulleys 


To run well, the periphery of a bandsaw pulley~should 
be ground true with its shaft, but since they are usually 
of large diameter, it is sometimes difficult to do this 
properly. The method employed by the E. C. Wehr- 
fritz Machinery & Supply Co., Little Rock, Ark., is shown 
in the engraving. 

The shaft of the pulley A to be ground, is set into 
blocked-up bearings at the back of the lathe, and an ordi- 
nary wooden pulley B is clamped on the shaft. This 
pulley is belted to a cast-iron drum C held in the chuck 
jaws. A grinding head D is bolted to the tool carriage, 








GRINDING BANDSAW PULLEYS 


and belted to an overhead drum, so as to allow for 
the traverse movement of the carriage. When grinding, 
the regular carriage feed is used. 

With this apparatus various diameters of pulleys up 
to 72 in. or more may be ground, the one shown being 
54 in. in diameter, by 4-in. face. 
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The largest direct-current turbo-generator set yet con- 
structed has been built by the Westinghouse Machine Co. 
and the Westinghouse Electric & Manufacturing Co., East 
Pittsburgh, Penn., for one of the stations of the Cleveland 
Electric Illuminating Co., Cleveland, Ohio. The speed of the 
turbine is 1800 r.p.m. and the rated capacity of the generator 
3750 kw. By interposing a Westinghouse reduction gear 
with a ratio of 1 to 10 between the turbine and the gen- 
erator, the latter is driven at 180 r.p.m. The reduction gear 
embodies the hydraulically supported “floating” pinion frame 
of the type recently installed in the naval collier “Neptune.” 
The generator efficiency being 94 per cent. the gear transmits 
5350 b.-hp., although on several occasions the load has been 
in excess of 6000 hp. It is expected that this plant will 
demonstrate that two gears of this size, each with two pin- 
ions driven by separate turbines, will be sufficient for driv- 
ing the largest battleships of the “Dreadnought” class. The 
gear does not exceed in capacity the experimental set tested 
at the Westinghouse Machine Co.’s works in 1909, but the 
reduction ratio is twice as great, and the turbine speed is 20 
per cent. higher.—‘“International Marine Engineering.” 

rod 

In a French contemporary an article dealing with the cal- 
culation of belt transmissions states that the most favorable 
speed is 65 to 82 ft. per second for oak-tanned belts; 98 ft. per 
second for chromium-treated leather belts; the most conven- 
ient working tension 568 to 852 lb. persq.in. It is further stated 
that the thickness of the belt should be gy, of the radius of the 
pulley and in the case of chromium-treated pulleys ve Or even 
* May be permitted in view of the increased elasticity. 
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The System Developed by a Gas-Engine Plant 


By Grorce M. 


SYNOPSIS—A consideration of the requirements of a 
modern manufacturing plant in its organization and pro- 
duction system. The way in which this has been carried 
out in the plant of the Root & Van Dervoort Engineer- 
ing Co., to secure codperation and increased production, 
by a system which standardizes but does not destroy the 
individuality of the men. 
4 

A modern manufacturing enterprise must possess cer- 
tain fundamental conditions before it can be carried on 
efficiently. After proper and sufficient capital has been 
provided those conditions which most affect production 
may be summarized as organization; physical conditions 
of plant, equipment, etc.; systems and mechanical meth- 
ods. 

Organization may be defined as one of the means of 
production, and system as the method, but both must at 
all times be considered as tools. Personality is the only 
thing we have with which to finally apply these tools 
with anything of judgment, or in any other way than 
mechanically. Too many enterprises attempt to elimi- 
nate personality in all of their activities instead of plac- 
ing it above all else as a means for economical and effi- 
cient control of production. When this elimination is 
carried far enough, it will make useless the best organi- 
zation that can be brought together, and ineffectual, the 
best systems that can be devised. ; 

Organization to be of strength must subject the in- 
dividual to the communal wherever they conflict, and yet 
within proper and well defined limits, must give all pos- 
sible play to the personality of the individual. The lim- 
its of each individual must be clearly and exactly defined 
and his duties and responsibilities thoroughly fixed and 
understood, yet any part of the organization must be 
capable of assuming temporarily, the duties and func- 
tions of any other part, with sufficient intelligence to 
make possible continuous operation. 

When the conditions causing such an assumption cease, 
these parts must automatically assume their proper re- 
lations. This flexibility is very essential to good organ- 
ization. While the bounds of each individual must be 
carefully defined and observed, yet codperation between 
individuals must be constant, enthusiastic and free from 
jealousy or personal feelings of animosity. 

Organization must be capable of using, with reason- 
able efficiency, the average of procurable labor, with the 
least preliminary training. It must eliminate wherever 
possible the need of special training, and by the use of 
system, reduce to the smallest possible amount, the need 
of that which is most difficult to supply—intelligence. 
It must be capable of training its labor quickly, con- 
stantly and with the least effort on the part of the one 
learning. In other words, organization must substitute 
system for personality in routine, but give personality the 
fullest play in those special activities which arise from 
abnormal conditions or original work, within such limits 
as will prevent it from conflicting with or duplicating the 
work of other personalities. 


*Chief Product Draftsman, “toot & Van Dervoort Engi- 


neering Co. 


STROMBECK* 


FUNDAMENTAL REQUIREMENTS 


The plant and. other physical conditions of a manu- 
facturing enterprise vary according to the nature, size 
and conditions of the enterprise. But there are a few 
fundamental requirements which apply almost univers- 
ally. Among these are location and first cost; oppor- 
tunity for growth and expansion; arrangement of the 
plant for convenience of operation and for the comfort 
of workmen, including the light and heat; kind of plant 
and equipment that may be used to advantage, as con- 
trolled by the volume and opportunity for productivity. 

System to be effectual must be comprehensive in its 
grasp and thorough in its treatment, carefully working 
out each detail within its scope. It must be clear and 
positive in its expression, yet elastic and of such a na- 
ture as to be readily altered to conform with changes in 
conditions, but while enforced it must be rigidly ob- 
served. It must carefully eliminate all duplication of 
process; bring each process to the very simplest form 
possible ; and prevent drifting or change except where de- 
liberately made. 

Where one man is doing a task alone, he may obtain 
a fair degree of efficiency without any conscious system 
or any continuous method. Where two men are working 
at the same task, there will be considerable cross-purpose 
and duplication if there is not a more or less conscious 
understanding as to the methods and functions of each 
and their relations to each other. Where a thousand 
men are working together, these understandings of meth- 
ods, functions and relations must be worked out very 
minutely, or there will be losses in the labor efficiency. 
These worked-out methods, functions and relations con- 
stitute the systems and mechanical methods of produc- 
tion. 


WHERE MopERN MANUFACTURING DIFFERS 


When men worked almost entirely with their hands or 
with hand tools these were not of such fundamental im- 
portance. But in modern production, where the division 
of labor has been carried to a high state of development, 
one man does a very small amount of work on a large 
volume of material and does that on a highly complicated 
machine. He depends on a large number of other men 
for a constant flow of material, orders, maintenance, 
tools, ete., and it is of vital importance to have these 
relations, functions and methods clearly worked out. 

The trend in modern production is to so standardize 
these conditions as to prevent variance under normal 
conditions. The difficulty, however, is to obtain this 
standardization and yet admit of variance under ab- 
normal conditions, and to prevent the entire submerg- 
ence of the individual personality by a too entire stand- 
ardization of his surroundings. This is one of the great 
problems of modern manufacturing. 

The system and mechanical methods used in the pro- 
duction activities of a manufacturing enterprise con- 
sist of the methods applied in making, maintaining and 
applying its records; in operating and maintaining the 
physical plant and equipments, and in applying the labor 
to the material by use of the plant and equipment. They 
are the routine operating instructions by which the activ- 
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ities of the organization are applied. As such they are ment. This has probably been due to the great showing 
of very great importance in establishing accuracy, uni- that can be easily made in this work in a short time. 


formity and effectiveness in the records; and prompt- There is probably no phase of human activity less 
ness and efficiency in the general operation and main- understood and governed by codified science than man’s 
tenance of the plant and equipment. relation to man, as shown by the foregoing outline of 


The greatest value lies, however, in the standardiza- organization. The bringing together of a number of 
tion made possible in shop conditions, controlling the men for a given purpose is very largely a matter of 
quantitative and qualitative productivity of each workman. this personal relation. 

This phase of systematizing has received much attention 


. sas INDIVIDUALITY OFTEN OVERLOOKED 
in the past from advocates of scientific management, 



























































































































































































































often to the exclusion of other phases of management, Scientific management as understood and practiced by 
paiticularly that of organization and the personal ele- many, gives very little consideration to this personal 
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equation—this man-to-man element that puts enthusi- 
asm, patience, determination and confidence into the 
work and relations of an organization. It tries rather 
to substitute an impersonal element of system, pre- 
ventative check and safeguard of record, much to the 
detriment of permanency and efficiency. 

One apparent reason for this condition is that much of 
the so called production engineering practiced today is 
carried on by professional men engaged as “business 
doctors,” who come in, supply some more or less drastic 
measures for a while, obtain a certain degree of super- 
ficial efficiency and leave for the next case. The organi- 
zation of such a doctored enterprise often has very little 
to do with the changes made and improvements ef- 
fected ; still more often, it does not understand them in 
the least, so why should it be expected to fall in line 
with them and carry them on with harmony? 

In developing and curing a human body of any dis- 
ease, one of the first and most essential things to do is 
to get the mind of the patient into a condition of confi- 
dence and coéperation with the doctor. This condition is 
equally necessary in developing or organizing a produc- 
tive enterprise, but is very difficult of accomplishment 
by anyone not an actual part of the organization. For 
this reason it is apparent that better and more effective 
work can be done if the organizer becomes a permanent 
part of the organization; if he gets close to the daily 
routine and activities, and teaches, leads and stimulates 
those about him to the end desired. Such a condition be- 
ing arrived at, outside advice and assistance are of great 
value because the whole organization can grasp and assim- 
ilate it, making it a permanent part of the systems 
and methods. 

The Root & Van Dervoort Engineering Co., East 
Moline, Ill., has endeavored to recognize these principles 
in all phases of its productive activities. It has en- 
deavored to create an organization having clearly de- 
fined ideals, carefully expressed functions which are 
thoroughly understood by every part of the organization ; 
constant and conscious codrdination between every part, 
and that flexibility which is essential to the smooth and 
constant operation of a rapidly growing enterprise. 

In the construction of its plant, efficient operation, 
good light, comfort and opportunity for expansion have 
been carefully watched, as well as the creation of a thor- 
oughly modern and efficient group of buildings. Its sys- 
tems and mechanical methods have been developed to a 
high degree of perfection; more so, in fact, than is gen- 
erally found in enterprises of its kind. In perfecting 
these, however, constant attention has been given to ob- 
tain full play for the individuality of each workman, 
recognition and support being given wherever possible. 


From A SMALL BEGINNING 


Incorporated in 1899 at Champaign, IIl., a smail be- 
ginning was made in some upstairs rooms in a two-story 
brick building. During the first year there were never 
more than ten men employed in making 44 engines, 
ranging from 1 to 8 hp. The castings were purchased 
from a jobbing foundry and there was very little equip- 
ment in the way of special tools and jigs, and very little 
system. In 1901 the plant was moved to its present loca- 
tion where a small foundry was added. The machine shop 
was a two-story building 40x100 ft., in which then 
modern machinery was installed. Since then its growth 
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has made necessary an adequate system such as will be 
described. 

The present organization of the production depart- 
ment is headed by three superintendents, under the im- 
mediate control of the general manager. All! of the ad- 
ministrative and directly productive activities are car- 
ried on under the supervision of these three superin- 
tendents, the various functions of each being clearly laid 
out as shown in Fig. 1. The specific functions, working 
relations and methods of each department are carefully 
defined and outlined in a written manual of the systems 
used by the entire organization, which is its authority at 
all times for carrying on its activities. 

The administrative activities are expended in the prep- 
aration, standardization and maintenance of the condi- 
tions under which the direct production is carried on. 
Each of these administrative departments is under the 
supervision of a department head who is responsible to 
one of the superintendents for each activity. Each of 
these administrative departments has jurisdiction 
throughout the entire plant within the range of its spe- 
cial functions. 

The executive, or directly productive activities, are 
carried on under the supervision of three general fore- 
men, known as the order foreman, the mechanical fore- 
man and the production foreman. 

The order foreman has control of the placing of orders 
into production; the movement of orders and material from 
department to department and the making and maintaining 
of all deliveries. He covers the entire plant, which gives 
him every possible opportunity to cotrdinate the various de- 
partments in the carrying out of his production program, 
which is made up monthly at a conference between the su- 
perintendents and the sales department. 

The mechanical foreman has charge of the care of the 
machinery and equipment while in the possession of the 
workmen. In addition to this work he also has direct 
charge of the mechanical department which is purely ad- 
ministrative, controlling the establishment and maintenance 
of all mechanical equipment and apparatus, and the opera- 
tion of all general machinery. The mechanical foreman has 
the range of the entire plant, and through this general su- 
pervision can coérdinate all departments very effectively. 

The production foreman controls the placing of labor 
and its compensation. He is directly responsible for pro- 
duction efficiency. The duties are of such importance that 
the work is divided among several foremen, one having 
charge of the machining, another the assembling, another 
the testing, etc. 

Under these general foremen the productive activities 
are supervised directly by gang bosses, each handling 
about 15 men. The gang boss is the only source of di- 
rect supervision for each workman, so that there can be 
no confusion as to authority or control of the individual. 
Each gang boss, however, is directly supervised by the 
three men as outlined above, and controlled indirectly 
by several of the administrative departments, such as the 
inspection department, mechanical department, stock 
storage department and shop accounting. 

The respective duties and functions of each executive 
and of each administrative department are very care- 
fully worked out and thoroughly standardized to pre- 
vent duplication of functions and activities, and mis- 
understandings as to the work expected of each. Co- 
ordination throughout the entire organization is con- 
stantly striven for, however, through each executive or 
administrative department thoroughly understanding 
the functions and working relations of all the others. 
In addition to this, the conference method for consider 
ation of work in hand is constantly used. 
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THE CONFERENCE PROGRAM 


A monthly conference is held between the superintend- 
ents and the sales manager at the end of each month, in 
which a schedule of production is laid out for the third 
month in advance. The schedules for the two intervening 
months are gone over and such slight changes as are de- 
sirable, but which do not interfere with the manufacturing, 
are made. 

Weekly conferences are held between the production su- 
perintendent, the order foreman and the follow-up clerk, for 
the consideration of production progress, going over the 
work for the past week and crystallizing plans for the fol- 
lowing weeks. 

A conference is held each week between the foreman of 
the shipping department, the follow-up clerk and the sales 
department, in which a schedule of shipments for the ensu- 
ing two weeks is made, the schedule for the second week 
being laid out in a general manner, and crystallized defi- 
nitely at the following conference. 

A conference is held each week between the follow-up 
clerk, the superintendent of the foundry and the order fore- 
man, in which foundry deliveries are arranged to suit the 
machining requirements. 

A weekly conference is held between the follow-up 
clerk, the mechanical foreman and the purchasing depart- 
ment, in which all incoming supplies and tools are checked 
over, deliveries being ascertained on those needed, and hur- 
ried when necessary. Immediately after this a similar con- 
ference is held with the order foreman, in which all in- 
coming material going into production is gone over, he 
calling attention to specific requirements, deliveries being 
ascertained and where necessary, expedited. 

A weekly conference is held between the superintend- 
ents, general foremen, gang bosses, and heads of the admin- 


istrative departments to freely discuss shop conditions of 
all kinds and methods for improvement. 

Daily conferences are held between the follow-up clerk, 
the foreman of the shipping department, the order foreman 
and the stock-storage foreman, in which the daily progress 
of production is gone over and deliveries on shortages on 


shipments and repairs expedited, insuring the utmost dis- 
patch. 

Succeeding this, a short conference is held between the 
follow-up clerk, the order foreman and the production su- 
perintendent, in which the progress of production for the 
day is gone into in a general way. 

A daily conference is held between the 

general foreman and the administrative department 
heads during the lunch hour. At this conference, general 
conditions throughout the plant are discussed and special 
attention is given to the relations existing between various 
departments. 

By this method of systematically conferring between 
the heads of the various departments, a large amount of 
miscellaneous questioning and investigating is eliminated 
and a great deal of knowledge is disseminated through- 
out the entire organization in a very short time. A 
broad and tolerant attitude on the part of each person for 
all others is developed by enabling each to see the troubles 
and difficulties of the others. A feeling of responsibility 
is also engendered by showing clearly and definitely the 


necessity for each man carrying out his part of a prear- 


superintendent, 
the 


ranged plan. 
THE PLANT 
The layout of the buildings is shown in Fig. 2. It will 
be noted that it is served on the south and west sides 
by the railroads. Steel is brought in over track A di- 
rect to the steel shed. Coal, pig iron, coke and sand 
ure brought in over track B direct to the most conveni- 
ent place. The flow of the product through the factory 
is constant and uninterrupted in direction. Beginning 
at the foundry the castings pass through the cleaning 
department to the’ casting storage or direct into the ma- 
chine shop. From the casting storage and steel shed the 
material goes into the machine shop, from whence the 
linished parts pass into finished stock storage in the 
east end of the machine shop. 
From this building the parts are taken by truck and 
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shop locomotive to the erecting floor. The assembled 
engines are brought by the same locomotive to the test 
floor from whence they are carried by electric crane to 
the paint shop. From here they pass by rail to the ware- 
house and shipping department. The finished engines 
are shipped from here over track C. 

The foundry, machine shop and erecting building are 
of the ordinary construction, being one story in height, 
having a central bay served by electric traveling cranes. 
The test floor and paint shop building has a grade floor 
and a basement. The grade floor is constructed of rein- 
forced concrete, as are also the walls of the basement, 
which has a floating concrete floor, that is, one which 
is not tied to the wall or columns carrying the upper 



































































































floor. The warehouse is a four-story and basement 
structure. 
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Fic. 2. Prant Layout 

The cost of the most important buildings including 
automatic sprinklers, steam heat and electric wiring 
may be interesting. The foundry 70x301 ft. main floor 
and 30x190 ft. for core and cupola room, cost $30,625.42 
or $1.15 per sq.ft. of floor area, or 5c. per cu.ft. The ma- 
chine shop, 84x472 ft. cost $39,007.91, or $1.02 per sq.ft. 
of floor area, or 5.6c. per cu.ft. The erecting shop 85x 
258 ft. cost $27,463 or $1.25 per sq.ft. or Ye. per cu.ft. 
This building has a creosote wood-block floor whereas 
the machine shop has a brick floor. A heavy fill of about 
6 ft. was also required in putting up this building, which 
accounts for its greater cost. 

The test and paint buildings, 2 floors 70x386 ft. 
cost $52,788.39 or $0.98 per sq.ft., or 60c. per cu.ft. The 
warehouse, 4 floors and basement, 6014x130 ft., cost $36,- 
671.75, or $0.94 per sq.ft. or 9c. per cu.ft. This build- 
ing is regular, approved mill construction. All of these 
costs are exclusive of the value of the ground which is 
omitted as this, being dependent on local conditions, is 
of no interest in comparison with other plants. 


PRODUCTION DEPARTMENT SyYsTEM 


The systems and mechanical methods of the production 
department consist of the functions, methods and work- 
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ing relations of the administrative and directly produc- 
tive organizations. These are crystallized into definite 
form and prevented from drifting or changing without 
intention, by a written statement covering every phase of 
activity carried on. This statement consists of a manual 
of the systems used throughout every department and 
instruction sheets covering the mechanical methods used 
in carrying on each productive process. 

This manual is prepared and maintained correctly at 
all times by the superintendent’s office and must be con- 
formed to as it stands. Changes are considered where- 
ever found desirable and are made after proper consider- 
ation. Copies of this manual are in the possession of 
each superintendent and a copy of that portion affecting 
each department is in the possession of the head of that 
department. 

This manual is an expression of the functions, meth- 
ods and working relations of each administrative depart- 
ment and executive throughout the entire organization. 
Its purpose is to systematically standardize these normal 
and routine conditions; to establish them in a fixed 
channel and permit their operation to go on properly and 
efficiently with a minimum of attention from those su- 
pervising them. In doing this it permits such super- 
vision to give its best attention to caring for the unusual 
and the abnormal. This record is not expected to be fool- 
proof or automatic, but is a guide and check upon every- 
thing that is done within its scope, and as such has 
proved of great value. 

It has been found far easier to definitely change es- 
tablished methods by the use of this record than with- 
out it, as there is never any question as to whether a 
thing is being done, or whether a change when made is 
being carried out. In timekeeping, shop accounting, in- 
spection and such work, it brings about constancy of con- 
ditions, thoroughness of routine, and uniformity of ac- 
tion, that are absolutely impossible under the indefinite, 
uncrystallized conditions of verbal instruction. 

In addition to this manual, written instructions cover- 
ing special or temporary conditions are issued to those 
affected in a formal and systematic manner by each su- 
perintendent or general foreman. These are issued in 
duplicate, one copy being retained in a carefully arranged 
file by the person issuing it, the original being delivered 
to the person to whom issued, bound conveniently for his 
use. Where more than one person is affected, enough 
copies are made to place one in the possession of each. 

Operating instructions are issued by the tool design- 
ing department, and are the result of careful physical 
demonstrations and tests. These are issued in the form 
of mounted blueprints, or where not convenient to be 
so handled, are bound in books and held by the gang boss 
of the department using them. They are subject to 
change and improvements upon suggestion of 
after proper consideration, but as they stand they are 
conformed to. 

These operating instructions cover all phases of actual 
production from general instructions covering the hand- 
ling of material to specific instructions covering the set- 
ting up of automatic screw machines. Many advantages 
have been found in using these standardized operating 
instructions that could not be gained without them. 
While it is perfectly true that there is no one best way to 
do many mechanical operations, yet, greater efficiency 
can generally be obtained by developing some way to its 
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highest degree, than by giving attention from time to 
time to developing several ways to a lesser degree. 

These instructions do not prevent changing to better 
methods as they are devised, and encouragement is given 
at all times to everyone using them, to suggest and re- 
quire improvements wherever they are posible, but they 
do prevent drifting and that ill-considered changing 
which is so very expensive in many shops. In writing 
these instructions care is given at all times to leaving to 
the individual the working out, to suit his own con- 
venience, of those parts of method that do not interfere 
with the efficiency of the operation. For instance, the 
placing of the tools about him, the height of his vise, the 
weight of his hammer and such other conditions as are 
affected by the individual doing the work. 
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A Lathe Grinder 


By E. A. THANTON 


The foreman of the American Specialty Manufactur- 
ing Co., Atlanta, Ga., had the grinder shown in the en- 
graving made for the purpose of grinding various jobs 
in a lathe. A casting was made for the bed of the device, 
in which a grinder spindle was mounted as shown. A 
small motor was then bolted to the casting and belted to 
the grinder spindle with a round belt. 











A LATHE GRINDER 


The entire device is mounted on the compound rest 
from which the tool post has been removed. The method 
of fastening to the rest is to use a steel strip A, in the 
T-slot, into which capscrews running through holes in 
the casting are screwed, clamping the fixture firmly in 
place. 
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Marking Tools Conspicuously 
By James E. Coouey 


The necessity of marking tools of any description with 
large plain figures or letters was never so important as 
it is today. The amount of time wasted in looking for 
the small figures or letters on tools is seldom considered. 
This fact is borne out when using a drill, for instance. 
When it is resting in the toolroom it can be instantly 
picked up without referring to the figures marked on it, 
because the place assigned to it is labeled; but when it 
is in use at a machine with other drills the figures 
on each drill have to be constantly referred to, and if they 
are very small, as most of them are, considerable time is 
wasted in selecting the right size. 
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The average machinist, in selecting the steel figures or 
letters to mark a tool, is guided by the size of the piece 
to be stamped. For instance, he will mark a large bush- 
ing with large figures, and a small bushing with small 
figures, even though there is space enough on the small 
bushing to use the large figures. It is just as important 
to see the figures on a small tool as it is on a large one. 
Small figures are easier to stamp with than the larger 
type, but they do not show up plainly in all conditions of 
light, and are not quickly found. 

There are a great many machine tools on the market 
today with figures and letters stamped upon them that 
are hardly visible and almost require a magnifying glass 
to read them. Using type that is hardly readable is a 
severe strain on the eyes, and often leads to serious mis- 
takes in getting hold of the wrong tool. How common is 
the mistake of tapping out a hole the wrong pitch of 
thread because the figures are not plainly marked on 
the tap. 
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Making Watch Crystals 
By R. G. Fram 


The most important factories for making watch 
crystals are in Aisace, Germany, and the eastern part of 
Switzerland. The method of manufacture is interest- 
ing and is here described in detail. 

The glass is prepared in glass factories. The liquid is 
blown into large spherical shapes, if for convex crystals, 
then cut into pieces and packed in nests as shown in 
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FIG. 2 CUTTING OUT THE CRYSTAL BLANK FIG.3 WOLD on ewes 


OPERATIONS ON CRYSTAL BLANKS 


Fig. 1. For flat crystals, flat glass is used. These 
sheets of glass are then cut into disks of convenient size 
to finish to the required diameter. This is done on a 
cutting press as shown in Fig. 2. 

The operator, usually a girl, places a corner of the 
glass upon the medium hard felt which covers the base 
of the press, then with considerable pressure on the 
handle, forces the spindle down and brings the diamond 
in contact with the glass. By one revolution of the 
handle, one blank is cut. As little scrap as possible is 
made. Different thickness of glass are used for different 
crystals. , 

The glass is then heated and formed in molds to the 
required shape. Two templates are produced for one 
shape of crystal.. The molds are of some refractory ma- 
terial and the mold banks are round as seen in Fig. 3. 
One side is turned on a lathe close to the shape of the 
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template, and one of the templates is used like a form- 
ing tool for finishing the contour. At least six molds 
are used by a single operator. 


FORMING THE CRYSTALS 


The room in which this operation is performed is 
large and dark. On one side are the ovens, placed at a 
height of about 214 ft. from the floor to allow the oper- 
ator to work, sitting. Fig. 4 is a plan of an oven with its 
working table. The operator places the molds in line 
on the left side, fills each with a glass blank and puts half 
in the oven. When the first one is at the right tem- 
perature, he introduces another, placing it at the back. 
When this is put down, it is pulled forward, thus draw- 
ing the others toward the opening of the oven. On the 
way out, the first one is taken by the tongs to a place on 
the right side. 

To press the glass into the shape of the mold, paper 
rolled like Fig. 5 is used. One end of it is pressed into 
the center of the crystal and by a rapid rotary movement 
drawing away from the center toward the edge, like 
drawing a spiral, the shape is obtained. 
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FIG.8 SECTION OF LENTILLE WATCH 
 aaentee: 





FIG.6 METHOD OF GRINDING THE BEVEL 


Devices Usep IN MAKING WatcHu CRYSTALS 


Beveling is performed on semiautomatic machines. 
One operator can watch and feed from six to eight. 
The crystal is held in a friction chuck whose spindle is 
at right angles to the spindle of the grinding stone. 
These two parts are shown in Fig. 6. -The machines are 
provided with a sizing device which stops the machine 
when the crystal is the required size. There is such 
small difference between the allowable minimum and 
maximum diameters, that a large percentage is cut too 
small and must be recut to the next smaller size. 

Every hour a girl tests five or six pieces from each ma- 
chine with a gage. This inspection is to reduce the 
waste. When crystals are found too small, the machine 
is immediately reset. After beveling every crystal is 
inspected and sized. The gage used for this kind of 
work is shown in Fig. 7. Such gages can be used to 
inspect a large number of diameters. 
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POLISHING 


The polishing of the crystal is done on small speed . 


lathes. The glass is held in a friction chuck as for 
beveling. A piece of wood about 8 in. long and 2 x1 in. 
in section is charged with a powdered abrasive sub- 
stance. Pumice stone is used in large quantities at the 
start, and the finish is applied with powdered chalk. The 
stick of wood is held on the bed of the lathe and inclined 
to reach the bevel of the glass. 

Among the various crystals there is one which re- 
quires special work, and which is generally known as 
“Lentille.” This is shown in Fig. 8. It is thick in the 
center for a distance about equal to the radius of the 
glass blank, then gradually thinned toward the edge. 
Many attempts have been made to cut this shape on 
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semiautomatic machines, but the hand work cannot be 
surpassed. For this kind of work a grindstone about 
five feet in diameter, running at a circumferential veloc- 
ity of about 314 ft. per sec. and supported by a heavy 
cast-iron frame, is used. 

The operator with his thumb and first finger wrapped 
in a piece of linen lets the glass blank turn between 
his finger under the frictional action of the grindstone, 
exerting a light pressure on the crystal to retard its 
rotary movement and allow cutting. This gives near- 
ly a polished cut. If the glass turns in the direction 
opposite to the wheel, the cut is coarse and causes waste. 
When the glass has gone through the various operations, 
the crystals are finally tested, inspected to gages and 
packed in rolls like coins ready for use. 


Charts for Full- and Semi-Elliptic Leaf Springs* 


By JoHN B. PrEppiet 


SYNOPSIS—These charts have been designed from for- 
mulas which have been found to give good results in ma- 
chine design. Complicated formula reduced to chart 
form which enables the machine designer to read off quick- 
ly and accurately the result for a required spring. 
3 

The charts were designed to facilitate the solution of 
formulas for the strength and deflection of elliptic and 
semi-elliptic leaf springs. The equation used for the de- 
flection chart was worked out on the assumption that a 
leaf spring may be replaced by a plate whose thickness 
is the same as that of the leaves, and whose width is the 
combined width of the leaves. If the leaves are of vary- 
ing length, and regularly graduated from shortest to 
longest the equivalent plate spring will have the trape- 
zoidal form shown in Fig. 1, where it is supposed to re- 
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Fie. 1. EquivALent Form 
FOR VARYING LENGTHS 


place that part of the leaf spring which projects to one 
side of the center band. 

It is necessary, in order that the comparison between 
the ideal and actual springs should hold good, to have 
the points of the shortened leaves tapered in width or in 
thickness, or both, so as to make the transmission from 
one leaf to the next one gradual. If this is not done and 
the leaves are blunt-ended, the sides of the ideal plate 
spring would have to be stepped instead of straight. With 
these assumptions and applying the usual methods for 
getting the deflection of a cantilever beam of varying sec- 
tion, we find that for the elliptic spring 





*Prepared for F. A. Halsey's forthcomi * - 
ers’ Pocket Book.” = oe oe 


tProfessor of machine design, Rose Polytechnic Institute. 


4L'f ,, 
) = : 
I iB k 
and for the semi-elliptic 
2L°*f ._ 
) = = 
I TE A 


Here D is the deflection; LZ, the projection of one side 
of the spring from the center band; f, the fiber stress ; 
E, Young’s modulus; ¢t, the thickness of the plate; and 
K a factor which depends on the ratio r 


_ No. of full length leaves 
= total No. of leaves” 


between the number of full-length blunt leaves and the 
total number of leaves, or 


1 1—r* 
i ee —2r(1—r) — r? loge | 


(l—r)*] 2 

The formulas commonly given for graded leaf springs 
are based on the assumption that the equivalent plate 
spring is a triangle, ‘as shown in Fig. 2. To make this 
assumption true it would be necessary to have the points 
of all the leaves tapered. Inasmuch, however, as we 
must have at least one full-length blunt leaf, this assump- 
tion would, where the number of leaves is few, and r, 
therefore, large, lead to an error which may amount to 
10 or 12 per cent, and which would be greater than this 
if there was more than one full-length blunt leaf. Prop- 
erly r should never be taken as zero. 

The somewhat complicated form of the expression for 
K renders it unsuitec to ordinary calculation; but this 
is not an objection when it is charted, as in Fig. 3, since 
the exact form is as easily read as any approximation 
which takes K into account. 

The chart for the safe load on elliptic and semi-elliptic 
leaf springs is based on the formula 


nbt?f 


uti 
Where 
P = The safe load in pounds; 
nm = The number of leaves (total for the semi-el- 


liptic and for one side in full elliptic) ; 
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b == The breadth of the leaves in inches; 

t = The thickness of the leaves in inches; 

f = The safe fiber-stress in pounds per square inch; 

L = The projection of the spring from the center 
band; 

These results are shown in the chart, Fig. 4. 

If a close agreement is desired between the calculated 
and actual results, it is, of course, necessary to have an 
accurate knowledge of the physical constants of the spring 
material. It should be remembered, however, that fric- 
tion between the leaves will always impair the accuracy 
of the calculated results to some extent. In the absence 
of a definite knowledge of the constants of the material, 
it may be assumed that for the usual spring steels the safe 
fiber-stress will lie between 75,000 and 100,000 lb. per 
sq.in. The stresses to be used for thin leaves will usually 
approach the higher values, while those for thick ones 
will be lower. £ will usually be found to lie between 25,- 
000,000 and 30,000,000, though both lower and higher 
values than these are given by some authorities. 
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Problems of Starting a New Business 
By Joun R. Goprrey 


A friend of mine has just accepted a position (we 
would have said he “got a job” a few years ago) as chief 
cook and bottle washer in a little shop manufacturing a 
new brand of corkscrews. The inventor is an ex-waiter 
who had evidently lived on the leftovers and saved all 
his tips. He devised a corkscrew whereby the happy 
owner of a bottle with a reluctant cork can extract the 
barrier standing between him and the liquid joy within, 
by a slight twist of the wrist and jerk of the right elbow. 

Fortunately for the said inventor, my friend Johnson 
is an excellent mechanic and one who has been brought 
up ina small shop. The advantages of this will be seen 
later when we see some of the temptations and con- 
spiracies which confront the proprietor of the small shop 
just starting in to manufacture a new device. 

As with practically every other object on earth, there 
are several ways in which it might be manufactured. If 
there was a demand for a million a minute, special ma- 
chines could easily be devised for making them in enor- 
mous quantities and at an astonishingly low price. It is 
even possible that they might be made on special millers 
of the thread-cutting variety a little more economically 
than on the punch press, which was decided upon by 
Johnson as the best machine to use at the start.- 

When the machinery salemen got the tip that Mr. Ex- 
waiter intended equipping a small factory to make 
double-action corkscrews, they naturally swarmed in on 
him as though he was the only important prospect in the 
the East. And the kinds of machines some of them tried 
to sell him constituted a crime. Automatic screw ma- 
chines, both single and multiple spindle; hand screw ma- 
chines; millers of various kinds, and punch presses ga- 
lore, were all proposed as being the only thing available 
for economical production. And, worst of all, there is a 
‘half-truth behind every case, which makes it all the 
harder for the unsuépecting victim, who only knows what 
he wants to make and has mighty few ideas as to how the 
making should be done. 

One salesman for a special miller looked the situation 
over and advised the purchase of the punch press in- 
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stead of one of his machines. According to Johnson, 
his talk was something like this: 

My miller will give you the very best results at extremely 
low-cost production, but it will only make a part of your 
corkscrew. If you had an established business and required 
the maximum output, it would pay you to buy one of these 
machines, even though the cost is $2000. But you have an 
undeveloped market; you do not know how many of these 
will be needed, and until you do, it is very foolish to in- 
vest unnecessarily and go into special refinements in manu- 
facture. A good punch press, which you can probably buy 
for $600, will make all the parts of your corkscrew. And 
even though it does not make the double back-action handle 
as well or as quickly as my machine would do it, it will be 
plenty good enough for the beginning, and will let you 
feel your way until you know how large a production you need. 

I have seen so many shops, starting on a new product, 
go to the wall because they spent all of their capital on 
equipment instead of reserving enough for exploitation of 
the article made, that I do not intend to be a party to any 
such proceeding. When the time comes that you require a 
large output, I want the opportunity of bidding for an outfit 
to manufacture those handles on one of my machines, but at 
the present time I would not willingly sell you one of these 
machines, because I do not believe it is what you want. 

After the salesman went out and Johnson and his boss 
had recovered their breath, they talked the matter over 
carefully and decided that he was right, and the boss 
made a memorandum of that salesman’s name for future 
reference. 

The reason I believe Johnson is just the man for him 
is almost explained by the argument of the salesman for 
buying the punch press instead of the special miller. A 
man who is accustomed to a large manufacturing plant, 
where quantities are sufficient to warrant the installation 
of special machinery, and where it is economy to supply 
every convenience and appliance for the workmen, can- 
not appreciate the problems of the small shop, especially 
one just starting in business. 

Special kinks and devices must be fudged up to meet 
conditions as they arise, it being absolutely impossible to 
have all the tools and fixtures which are essential in the 
large shop. But while a man is feeling his way, he must 
aim to get out his product with as small an investment 
for equipment as possible, even if the individual pieces 
do cost a little more than they would made on a special 
machine. 

One glaring case of this kind which comes to mind is 
that of a friend who was an expert engine-lathe builder, 
who severed his connection with his old concern and 
started in on his own hook. He was an excellent me- 
chanic, knew how to build lathes as they should be, and 
was a splendid designer of fixtures for economical pro- 
duction. This was his undoing. 

He designed and built fixtures for every part of his 
lathe before starting to manufacture, and, while this 
might have worked out if he had secured contracts tak- 
ing care of his entire output, it completely tied up his 
available capital so that he had nothing in reserve for 
the exploitation of his new product, so he very naturally 
lasted but a short time, to the delight of his competitors 
and to his everlasting disappointment. 

All of which goes to show that there are many things 
to consider in manufacturing articles of any kind. There 
are no hard and fast rules which can be laid down for 
machine-shop equipment. There is no one machine best 
for any operation under all conditions. Fortunately 
there are some salesmen who believe that it pays to con- 
sider the customer’s problems as though they were his 
own. An excellent man in a large shop may be the very 
poorest adviser in a shop with limited capital. 
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The Merits of Limit Gages 


EDITORIAL CORRESPONDECE 


SYNOPSIS—Opinions of manufacturers in a variety 
of machine-building lines, regarding the advantages and 
disadvantages of limit gages. 

3 

Some time ago we sent a list of questions to some of 
our friends in various branches of machine or tool build- 
ing, soliciting their opinions concerning the advantages 
or disadvantages of using limit gages. There was a gen- 
erous response to the letters of inquiry, and while the 
great majority favored the use of the limit or tolerance 
gage to a greater or less extent, those who did not ap- 
prove in most cases stated their side of the question very 
clearly. 

It has been considered best to publish extracts of these 
replies without the names of the firms involved, as some 
of them might object to being publicly quoted on this 
question. These letters have accordingly been arranged 
by number, and, as far as possible, by trades, in order 
to show the different fields covered by the replies. The 
first 22 are from machine-tool builders. 

It will be noticed that in a few instances there seems to 
be a little misunderstanding in regard to the use of limit 
gages, notably where it is stated that no limits are allowed. 
Some of the very best mechanics we know of use the term 
“exact sizes” rather indiscriminately, for we all know that 
even on the finest work there must be some limit of error 
which can be tolerated or it would be impossible to build 
the machines or instruments, as the case might be. 

In addition to the letters published, we received a num- 
ber saying that the manufacturers were using limit gages 
largely or not at all, as the case might be, and others 
answered the questions with a plain yes or no, without 
giving any additional information which would be of as- 
sistance in determining the advisability of either method. 

It is apparently difficult for some to understand that 
the use of a limit gage does not necessarily mean extra 
fine work, as limit gages may very easily be used even 
where the tolerance is ss, or even jy of an inch. The ad- 
vantage of the gage in such cases is in the knowledge 
that the piece comes within the prescribed tolerance and 
saves the necessity of actually measuring it with any form 
of instrument, as the exact measurement is usually of 
no consequence so long as it comes within the prescribed 
limits. 

We trust that those of our readers who are interested 
in the subject of turning out interchangeable work will 
find many valuable points in the accompanying letters, 
and that they will be able to use some of the suggestions 
to advantage in their own work. The questions submitted 
by us were: 


Questions TO Wuicn ANswers WERE SoLicireD 


1—To what extent do you use limit gages? 
2—What form of gage do you use? 


3—What limits do you find desirable for different grades 
of work? 
4—Do you use limit gages in connection with screw 


threads, and of what form? 

5—Does it secure greater interchangeability and increase 
the production? 

6—Have you found any disadvantages in the limit-gage 
system? 

7—Are there any objections to extending its use to cover 
nearly all products regardless of the accuracy required? 


Repiies RECEIVED 
Machine-Tool Builders 
No. 1 

1. We use limit gages to some extent, mostly in the inspect- 
ing department. 

2. External and internal for cylindrical work. 

3. Internal gages are desirable for sizing holes; also ex- 
ternal gages for roughine work for finishing; the same 
amount of stock being left on each piece for finishing. 

4. We use gages in connection with screw threads, stand- 
ard plug, adjustable ring gages, also the thread-tool gages. 

5. There is no doubt that gages secure greater interchange- 
ability, as workmen will find closer limits than with any 
other form of measurement, and there is an increase in pro- 
duction on certain lines of work. 

6. We know of no disadvantage in the limit-gage system 
except in bringing work down to size. We can use the mi- 
crometer caliper to a greater advantage. 

7. We do not think there would be any gain in using limit 
gages on all production regardless of the accuracy required, 
as workmen would be inclined to work finer than is necessary, 
which is time wasted. 

No. 2 

1. We are just beginning and are 
limit gages. 

2. Solid gages mostly,. many 
well. 

3. About 0.00025 in. 
work of small sizes. 

4. Not as yet, because of the very small quantity of this 
work. ; 

5. These are, of course, the main reasons for the use of 
gages and the results are very gratifying. 

6. Only the tendency of some workmen to spring the gages 
which cannot, of course, be any fault of the system. 

7. We believe there are none. 


now using a number of 
of them being limit gages as 


to 0.0005 in. over or under for turned 


No. 3 

1. Our use of limit gages is almost exclusively on holes, 
there being very little other work that we have been able to 
tool up on account of our recent new designs. : 

2. The form of gage we use for holes is the well known 
plug gage, standard size on ene end and maximum and mini- 
mum size on the other end with a knurled handle between. 

3. We have adopted for this work a limit of 0.0005 in. 

4. We do not use limit gages for our screw threads as 
we purchase all screws in the open market. 

5. The use of gages undoubtedly secures a greater inter- 
changeability of work and increased production, largely by 
the time saved in assembling. 

6. The only disadvantage we have found in the use of limit 
gages could not really be charged to the gages, but occurs 
when the maximum and minimum for the male and female 
overlap, so that if the male portion was made to the maximum 
allowance and the female to the minimum they would not 
go together. This, of course, is a detail which careful study 
will eliminate. 

7. We have yet to find any objections to extending the use 
of limit gages to cover practically all work done in a machine 
shop and believe that there will be a marked increase in their 
use within the next few years. 


No. 4 

1. We use limit gages on all work except pulley diameter 

2. Have more C-gages, but use all kinds and shapes. 

3. Running fits 0.002 to 0.003; driving 0.003 to 0.005; shrink 
ing the same per inch. 

4 Yes. We have Pratt & Whitney plug and screw, a se 
of our own make and also micrometers made by Brown «' 
Sharpe, with conical point. Also have special vernier fo 
angles. 

5. Yes. 

6. No. 

7. No. 


No. 5 


It is a matter of surprise to us that you consider the vite 
of limit gages less common in the shops of this country than 
in the European shops. Our experience and that of our men 
who have had access to shops in both countries would lead 
to the opposite conclusion. 

1. We use limit gages almost universally throughout our 
works, illustrations being in the use of roughing limit gages 
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for lathe work, which is later to be ground; the use of special 
limit gages for all sewing-machine and other interchangeable 
work, a limit gage being made for each measurement to be 
maintained to close limits in order to insure interchangea- 
bility. Further, we use limit gages for maintaining standard 
holes in the work of our chucking department. 

2. For measuring cylindrical work, we use snap gages 
with a “go on” and “not go on” end. For holes, we use plugs 
with a “go in” and “not go in” end. 

3. Our limit gages for roughing work for grinding are 
from 0.004 to 0.006 in. large. Limit gages for finished work 
are made with such limits as are required for each particular 
job, depending on its use, the standard limit snap gages 
being from standard to 0.0015 in. small. 

In the case of holes, the limits of the plugs are from stand- 
ard to 0.001 in. large. This is based on the fact that all limit 
gages which are 0.0005 in. small to 0.001 in. large would allow 
for such a variation. As a matter of fact, a standard plug 
is used in connection with the gaging of holes in addition to 
the limit gage, and the reamers are so ground and set as to 
produce a hole so that the standard plug will just “wring” 
in, and the large end of the limit gage is seldom used; that is, 
the real limit is between the “go in” end of the gage 0.0005 
in. small and a standard plug, and in the majority of cases 
the holes would not vary more than 0.00025 in. 

4. We use limit gages for our screw threads, the gage for 
the screw being an adjustable ring gage held in a plate with 
a “go on” and “not go on” end, and the gage for the hole being 
a plug with a “go in” and “not go in” end. 

5. We believe it essential to the production of interchange- 
able work to make extensive use of systems of limit gages. 

6. We have not found any disadvantages in the use of the 
limit-gage system where proper means is taken to maintain 
the gages and restore them as they become worn. A possible 
exception is in the case of finished grinding, where the use 


of a micrometer caliper instead of a limit gage gives the 
exact amount to take off, so that the automatic crossfeed 
can be set for that amount. With the limit gage, it is not 


known just how much stock there remains to be taken off. 
7. We believe that there is a distinct advantage in extend- 

ing the use of such gages even where a high degree of ac- 

curacy is not required, as illustrated in our use of them for 


roughing work ready for the grinding machine. 
Neo. 6 
We are using in our shops, wherever it has proved ad- 


vantageous, plug and other limit gages with which we work 
from 0.0005 to 0.001 in. 

At present we are not using screw-thread gages, but it 
is our intention todo so. 


No. 7 

1. We use limit gages on nearly all notes. 

2. Plug gages. 

8. This depends altogether on the nature of the work. 

4. No. 

5. Yes. 

6. None, except cost. 

7. The objection to extending the use cf limit gages is the 
cost. In our opinion you must always balance the cost against 
the good to be gained, which may sometimes be a decrease of 
the manufacturing cost because of greater ease in assembling, 
and sometimes the increase of the quality of your product. 


No. 8 

We have thus far done very little in the way of limit 
gages, but we are expecting to do more in this line in the 
future. 
No, 9 


1, 2, 3. We thoroughly believe in limit gages in cases where 
large quantities of accurate and interchangeable pieces are 
to be manufactured. They are, however, too expensive to be 
employed where there are many kinds of pieces, and only a 
few of a kind made at one time. This latter condition is the 
case with our work, and we, therefore, use very few tools of 
this sort. We do, however, mark on our working drawings 
the limits of tolerance, either plus or minus, that we can 
allow from the standard sizes expressed for each dimension. 
This tolerance for our work runs all the way from 0.0005 to 
% in. 

4. We do not use limit gages for screw threads. 

5. Of course more*perfect interchangeability can be secured 


with these gages, as men do not always obey the tolerance 
figures above referred to. 
6, 7. We do not know of any disadvantages in the limit- 


gage system, except the expense of installing them. 


No. 10 


We note that there is an awakening in Europe in the mat. 
ter of gages. 


We are of the opinion that the home of gages 
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is not asleep on this vital question. We ourselves for a num- 
ber of years have found it highly to our benefit to use gages 
of various kinds to maintain the much needed uniformity. 

1. We are using limit gages in all departments of the fac- 
tory, starting with turning gages with proper allowance for 
grinding to standards. 

2. We use the snap style of gage, as well as the plug solid 
block for miller and planer work. 

3. Limits vary on rounds; the variation is from driving 
fits to running fits, with allowance according to the diameters. 
On planing and milling work the allowances are nothing in 
standard slots, and on flats, 0.001 to 0.003 in., for scraping and 
fitting. 

4. As to screw threads, we use hardened solid plugs and 
adjustable hardened shells, with final inspection; and for lathe 
and screw-machine work, soft clamped adjustable shells. 

5. We naturally get the interchangeability, but at a cost 
to the production. 

6. We find no disadvantages in the limit-gage system. The 
good results from using it are what we desire. 

7. We think it foolish to put limit gages on work where 
practice tells us it is unnecessary. 


No. 11 


1. For all holes. 

2. Regular type. 

3. Our gages are 0.0005 in. plus and minus. Large end of 
gage must not enter hole. 

4. Do not use any. 

5. Yes. 

6. Considerable worry on account of expanding reamer. 

7. No. 
No. 12 


1. We use them for facing between bosses, shoulders and 
lengths of all parts requiring a fit. 

2. Hardened tool-steel snap gages with proper allowances 
made. 

3. For certain work limits above or below are allowed; on 
other work limits allowed are entirely below, depending upon 
the nature of the work and its requirements. 

4. On screw threads we use standard gages in place of limit 
gages. 

5. It secures 
production. 

6. No. 


- 


7. It would increase the cost of production in this case. 
No. 13 


1. We are using limit plugs on practically all holes where 
it is desirable to hold them to close decimal dimensions. 

2. We are not using limit plugs on cylindrical work to 
any extent, but use micrometer calipers almost entirely, keep- 
ing them carefully checked up for aceuracy, using Swedish 
gages as our standards. . 

3. In regard to limits desirable for different grades of 
work, we find no general rule can be made, but the limits 
must be determined by the grade of the work and fits neces- 
sary. It is our aim to make the limits as broad as practical, 
as this enables us to use less skilful help in many cases and 
also contributes to a large production. 

4. We are not using limit gages in connection with screw 
threads. 

5. We believe the use of limit gages tends to secure greater 
interchangeability and increases production, especially if 
the gages are used intelligently. 

6. We find no disadvantages in the use of limit gages; in 
fact, we find many advantages. ; 

7. This question covers the matter so broadly that we do 
not feel quite competent to answer, but think it would be 
rather far-fetched to use limit gages in work of an extremely 
rough character like the making of plows and some parts 
on farm machinery, although we believe the use of limit 
gages could be carried a long way even in this work. 


No. 14 


We use plug gages to see that holes are made to size, 
but we usually use micrometers for outside measurements. 

The threads we cut are all cut with taps or dies, which 
serve as their own gages. It is absolutely necessary to have 
some means of knowing that your work is correct in order 
to make interchangeable parts. To insure economical produc- 
tion, interchangeable parts are very necessary. 


No. 15 

We use very few limit gages. We depend more on the 
micrometer for work which calls for great accuracy of dimen- 
sions. Our limit gages are used on die chasers and such 
things, but in the general construction of the lathe itself we 
fall back on the micrometer for working within certain 
dimensions. We believe in the limit gage, however, for all 
manufacturing work. 


greater interchangeability and increase in 
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No. 16 


In place of answering the questions in the order given, this 
firm inclosed a blueprint showing its instructions for the 
use of limit gages, which is as follows: 

Holes are to be reamed so that the “ge in” end of the limit 
gage will enter freely, but if the “not go in” end enters the 
hole, the piece will be rejected. Gages must not be forced. 

Drawings must state what kind of a fit is required, these 
being designated by symbols as follows: 

R = running fit for shafts, etc., running in single bearings 
of ordinary length. 

L = running fit for shafts, etc., running in several bear- 
ings or a single bearing of unusual length. 

= sliding fit and is used for sliding gears and in similar 


pieces. 

D = driving fit, used for ordinary purposes where pieces 
are held by keys. 

P = press fit, for heavy drives where exceptional service 


is required, as on lathe spindles. 
The amounts to be allowed for these five types of fits are 
shown in the following table: 


RUNNING FITS 


Diameter R. limits L. limits 
inches inches inches 
Si to . — 0.0005 to — 0.00075 — 0.00075 to — 0.00125 
". % +++ —0.0005 to— 0.001 — 0.00075 to — 0.0015 
to % eee sae — 0.00075 to — 0.00125 — 0.00125 to — 0.002 
OO Baaw asc —0.001 to— 0.00175 —0.002 to—0003 
% to 3}%..... — 0.0015 to— 0.0025 — 0.0025 to— 0.004 
S OP Bebecccece — 0.00175 to — 0.00275 —0.003 to— 0.0045 
he vas ae’ — 0.00225 to — 0.00325 —0.004 to— 0.006 
Diameter D (driving fits) S (sliding fits) 
inches inches inches 
Sizes to -.++ + 0.00025 to 0.0005 — 0.00025 to — 0.0005 
% to 1 ve .... + 0.0005 to : 0.00075 — 0.00025 to — 0.001 
iv, to3%..... + 0.00075 to 0.00125 — 0.00025 to — 0.001 
ay BO Ba ccacct + 0.00125 to + 0.002 — 0.0005 to— 0.001 


The grinding allowance for pieces which do not require 
hardening, is from 0.008 to 0.015 in. +. For pieces which are 
to be ground after hardening, leave 0.030 to 0.035 in. + for 
outside grinding, and 0.0095 to 0.0105 in. — for inside grinding. 

Special fits for headstock parts, spindles for face gears, 
0.003 to 0.0035 in. +. 

Nose of spindle, 0.0075 to 0.001 in. +. 

All other press fits under 4 in. in diameter 0.0025 to 
0.003 in. +, and 4 in. in diameter and over, 0.003 to 0.0035 in. +. 


No. 17 

1. We use limit gages on all our manufacturing work. 

2. Generally of the double-end form, one end going in or 
on and the other not. 

3. Our limit from % to 1% in diameter is .001 in. The 
“go in” end is made 0.00025 in. under standard and the “not 
go in” end is made 0.00075 in. over standard. 

4. We use limit gages on some screw threads, of two 
forms, the one to gage the pitch diameter, the other to gage 
the tops and bottoms of the threads. For instance, if the 
pitch-diameter gage will go on the bolt, and the top and 
bottom gage will not go on the bolt, it would be an indica- 
tion that the pitch diameter was all right but the form of the 
thread was not perfect. 

5. We find great advantages in the use of the limit gages 
as it eliminates the cut-and-try method, and consequently 
increases the quality and quantity of the work. 

6. No. 

7. We do not see any. 


No. 18 


1. We use limit gages wherever possible throughout our 

factory. 

2. The form of gage most in use is the 
gage of the drop-forged type. 

3. We plan to give the operator the greatest limits pos- 
sible to prevent him from being very particular where the 
work does not require it. In general we vary from 0.0025 in. 
above and below for close grinding limits to as large as '/., 
-in. above and below for rougher class of countershaft work 

(lengths). 

4. We do not use limit-gage thread gages in any form. 

5. Our experience certainly justifies the use of limit gages 
through the increased production made possible. 

6. We know of no disadvantages from the use of the limit- 
gage system. 

7. There are no objections whatever to the limit gages for 
large amounts of variation, as well as small amounts, and 
we use them in that manner in our factory, the only difficulty 
involved being the expense of making them. We find that an 
operator on rough work will exceed limits on this class of 
work just as easily as a careful workman will on extremely 
accurate work, unless he has something to determine for him 


flat double-end 
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the amount of variation permissible, for the particular work 
he is engaged on. 


No. 19 


1. We use limit gages wherever possible, that is, on all 
threads, also turned diameters and lengths where necessary. 

2. The form of gage depends entirely upon the nature of 
the piece. 

3. This depends entirely upon the nature of the work. 
Ordinarily 0.0025 to 0.003 in. on diameters and 0.005 to 0.010 
in. on lengths. 

4. We use limit gages on screw threads. 
gages marked “go” and “no go.” 

5. Limit gages unquestionably secure great interchange- 
ability and increase production. 

6. Yes, in some instances. 

7. Yes, as in some instances their use will unnecessarily 
increase cost. 


We thoroughly believe in them as an aid to low-cost 
manufacturing where business is thoroughly organized and 
quantity sufficient to justify the expense of the gages. 


No. 21 


We use limit gages on about 50 per cent of our work. 

The limit gages we use are of standard types. 

Our limit of accuracy plus or minus for different grades of 
work is 0.0015 in. 

We do not use limit gages 
threads. 

We think it would increase the production of work and 
give greater interchangeability to use limit gages. 

We have not found any disadvantage in using the limit- 
gage system. 

There are no objections as far as we can see to extending 
the use of the limit-gage system to cover all products regard- 
less of the accuracy required. 


No. 22 


The extent to which limit gages may be profitably used 
depends largely on the character of the business and the 
accuracy of the results which it is desirable to attain. 

In duplication work, with large quantities, it is possible 
to establish with great accuracy the tolerations permisible, 
and limit gages become a necessity. 

Where the quantities are smaller and the changes more 
frequent, we have not found it practicable to make such a 
universal application of limit gages. Our method is to make 
all holes in parts which are to be mounted on shafts, such as 
wheels, as near as possible to exact diameters. Allowances 
for fit are made in the shafts. 

Drills, cutters, reamers and mandrels are all made 
this end in view. We do not use reamers that can be ad- 
justed by the operator, nor do we use expansion mandrels. 
Our mandrels are made with a very slight degree of taper, 
so that it is essential that the holes shall be right. We 
regularly employ limit gages to check finished holes up to 
and including 4 in. in diameter. 

The amount of allowance in the diameter of the shaft will 
depend upon the degree of tightness required, the length and 
size of the bore, and the character of the metals. For example, 
a heavy hub in cast iron will compress in forcing in the 
shaft, and a greater allowance must be made to insure tight 
fit than would be required in a steel hub of the same bore. 
We keep in the toolroom a full set of standard plugs and 
rings for regular bores and screw threads. These are for 
reference. We issue to the shop limit gages for bores, caliper 
and plug gages and standard nuts for screw threads. 

It seems to us that the use of limit gages will tend to in- 


They are ring 


in connection with screw 


with 


sure interchangeability and to decrease the losses by bad 
work. 

It does not seem that there is any advantage in using 
limit gages “regardless of the accuracy required.” The object 


of the limit gage is to insure accuracy, and the additional 
time required to apply the limit gages and the effort to con- 
form to exact sizes when accuracy is not required, would seem 
a waste of effort. 


Automobile Bullders 


No. 2% 

1. We use them on 30 per cent. of parts. 

2. Cylindrical, snap and length. 

4. No. 

5. Yes. 

6. Expense. 

7. Yes, with the exception of shoulder-to-shoulder meas- 
urements; $100 worth of micrometers taking the place of 
$1000 worth of gages. Drawings give the limits which mi- 


crometers measure. 
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No, 24 

1. We use limit gages in practically all places where siz- 
ing gages are used. 

2. Our standard external gage is a single-end snap gage 
with a “go” and “not go” dimension; the “go” dimension 
being three-fourths and the “not go” one-fourth the length of 
the entire pad. On internal gages we use a single-end plug 
having two dimensions for “go” and “not go.” 

3. Piston-pin limits size to 0.00025 in. over. 

Crankpins, 0.0015 in. over and under. 

Cylinder bore, size to 0.0005 in. over. 

Valve and push-rod guides, size to 0.0005 in. over. 

Valve stems and push rods, 0.00025 in. over and under. 

Sliding gears, size to 0.0015 in. over. 

Press fits, 0.001 in. 

Drill holes, 0.005 to 0.015 in., although many drilled holes 
are given no attention as to limits. 

The entire question of limits is controlled by our experi- 
ence with each individual part. Our practice, also, frequently 
changes as we learn the necessities of each case. 

4. We do not use limit gages on this work and do not 
entirely approve of any form but ring and plug thread gages, 
although we are experimenting with snap thread gages at 
the present time. 

5. We can hardly see how commercial interchangeability 
can be secured in any method excepting with a limit system 
and gages covering it. 

6. No. 

7. We believe that every dimension should have a limit, 
and pieces should be held within these limits whatever they 
may be. 


No. 25 


1. About 10 per cent. of our gages are of the limit type. 
We believe better work can be obtained and more of it by the 
use of this type of gage. 

2. We use plug, ring and snap gages principally. 

3. We have no fixed rule. It is determined by the actual 
requirements. 

4. We do not. 
size. 

5. The use of gages certainly helps to secure greater in- 
terchangeability and saving of time in the assembly depart- 
ment. It also increases the production of good work in the 
machining operations. 

6. We have not. 

7. We would be very much in favor of it. The only reason 
that we do not use more timit gages is on account of the 
extra cost and the limited number of parts of one kind being 
Where our experience leads us to believe that the 
of parts will not be changed after one season's use, 
it pays in many cases to make limit gages. 


We try to keep our screw threads standard 


made. 
design 
we believe 


Shoe Machinery 


No. 26 

Limit gages are not generally used in this factory, as 
measuring instruments are used almost universally. For in- 
stance, a micrometer caliper is used in place of a snap gage, 


or snap gages where a limit is given, and where snap gages 


were formerly used they were discarded as they wore out 
and micrometer calipers or vernier calipers used in their 
place. 

This system of measuring does away with a great many 
special snap gages, both standard and limit, and is made 


is our custom to make all holes of a 
standard plug and allow 
hole. About the only 
is of such a nature 
can be placed in 
special gage is 


nearly universal, as it 
standard size or a close fit to a 
for fit on the part that goes in the 
exception to this rule is where the part 
that no standard measuring instrument 
position for the measurement of it, then a 
made 

We fit to plug and ring gage without limit. 

Secures less interchangeability and does not increase the 
production 

Cost of upkeep is much larger than for measuring tools; 
micrometer caliper, for instance, will do the work 
of a great many limit external gages. 

Standard measuring instruments are cheaper, 
adjust, and cover a wider range than limit gages in general. 

A limit gage wears much faster than a measuring tool, and 
is, therefore, more’ difficult to keep to size. 

Limit plugs are unnecessary as we have sets of plugs in 
thousandths. 


ilso one 


easier to 


Electrical Machinery 
No. 27 
1. The limit gages are used in our shop wherever maximum 
minimum dimensions are given on the drawings, and 


and 
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as nearly every drawing has maximlm and minimum dimen- 
sions, the use of limit gages is very general. 

2. The most common forms of gages in use are snap, plug, 
and collar gages. Of course, there are, beside these, flat 
gages, standard thread gages, etc. 

3. The limits found desirable for different grades of work 
vary from 0.0005 to 0.015 in., according to the class of work. 

4. We use only standard thread gages in connection with 
screw threads. . 

5. The use of maximum and minimum gages certainly 
does secure greater interchangeability and increased pro- 
duction. 

6. The use of limit gages offers every advantage to secur- 
ing proper fits and interchangeability, and we have never 
encountered any serious disadvantages. 

7. This is a question which I think should be answered 
by each particular case, but within reason we ean see no 
objection to an extension of limit gages to all classes of 
work. 


No. 28 


1.-About 30 per cent. of our work. 
2. Dependent on shape of piece, solid gage preferred. 
3 0.0005 in. for fine; 0.001 in. for medium and 0.0015 in. for 


coarse. 
4. No. 
5. Helps interchangeability and imecreases production 


through lessening time in assembly. 

6. None, except its cost. 

7. The objection of cost of gages; as well as tending to 
slow operation. 





Roller Bearings 


No. 29 

We are believers in the use of limit gages, and as fast as 
we can, we are putting them into use in every department of 
our factory. 


Sprinkler Heads 


No. 30 

1. We use limit gages on approximately 75 per cent. of our 
production at the Providence plant. 

2. We use various forms, that is, snap, micrometer, ring, 
plug gages, etc. 

3. This question is difficult to answer as the limits, of 
course, depend upon what the part is to be used for. Our 
limits vary from 0.0005 to 0.005 in. on ordinary work, and 
sometimes as much as 0.010 in. on other work. 


4. Yes. Plug and ring gages. 
5. Yes. 
6. No. 


7. None, except the cost of installation. For instance, the 
use of limit gages facilitates assembling of parts, and I have 
known cases where ,; in. variation would not make any dif- 
in the working of a part, but parts were machined 
to insure the parts going together 
which, of course, increases the 


ference 
to a limit of, say '/g in., 
with absolutely no fitting, 
production. 


Needles 


No. 31 

1. We do not use limit gages, except possibly 
small extent. We use micrometers. 

2. In most of our work we allow a variation of 0.0005 in 

3. We do not use limit gages in connection with screw 
threads. 

4 We make very few of the latter. 

Without doubt the use of limit gages is necessary in the 
manufacture of interchangeable parts. 

Your questions 6 and 7 are answered, so far as we are 
concerned, above. Most of our manufacture consists of 
needles, and the micrometer is universally used throughout 
the factory. Even in our machine shop, where we build and 
repair machinery, we use the micrometer largely. 


to a very 


Firearms 


No. 32 

1. About half of the gages made within the last two years 
are limit gages. 

2. Plug, slip and snap gages and flush pin gages. 

3. From plus and minus 0.0005 to plus and minus 0.003 in. 
on machined surfaces. 

4. Yes. Ring gages. 

5. Generally greater 
crease production. 

6. Inspection is more costly. 

7. Yes; because of increased cost of gages and of inspec- 


interchangeability, but does not in- 
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tion, and because of the fact that where great accuracy is 
not required, simpler gages answer all purposes. 


Typewriters 


No. 33 

1. We make use of limit gages up to about 90 per cent. of 
our regular manufactured product. 

2. We try to select the type of gage best adapted to the 
work in hand, making use of snap gages, plug and ring gages, 


template gages, dial indicator gages, horizontal fine gages, 
upright fine gages, micrometers, etc. 
4. We use limit gages of several different forms. For the 


female threads we use a regular plug gage with maximum 
size on one end and the minimum size on the other. 

5. Of course. If it did not, what would be the reason for 
spending the money to produce limit gages? 

6. No, except that we find it necessary in some instances 
to increase or decrease the established limits, as manufactur- 
ing conditions may make necessary. 

7. Where there is no accuracy required no limits are neces- 
sary; therefore, the expense of the gages need not be incurred. 


Counters 
No. 34 

1. We use limit gages on practically all of our manufac- 
turing work. 

2. The form of gage is usually a snap, ring or plug gage, 
depending entirely on the use. The gages are made of steel, 
hardened and ground. 

3. For our extremely accurate work we 
about 0.0005 in. plus or minus suitable. 

4. We use a maximum thread gage for screw 
This is a ring gage. 

5. The use of gages does secure greater interchangeability 
and increases production by doing away with considerable 
bad work. 

6. The only disadvantage we know in the limit-gage sys- 
tem is the fact that some work is passed without being prop- 
erly inspected. We see no reason for considering this an 
objection to the system, but rather believe it to be an objec- 
tion inherent in any work. 

7. There is no particular object in extending the use of a 
limit-gage system to certain classes of work where accuracy 
is not required. It does not seem reasonable to consider such 
a system in connection with rough work. If interchange- 
ability is a requisite then some system of gages should be 
used. 


find a limit of 


threads. 


Taps 
No. 35 
We use limit gages on all our products and thread-mi- 
crometer calipers, and for screw threads we feel that there 


is nothing equal to a good micrometer. 
We believe more accuracy in measurements is in vogue in 
this country than abroad. 


No. 36 
1. We use limit gages for practically all of 
limits varying to suit the requirements of the work. 

2. We use the fork and crescent type very largely 
external measurements with setting plugs, to set and inspect 
the gages with. 

We also use maximum and minimum template gages, 
double-end rectangular shape with the maximum end Knurled 
so that it can be quickly found. 

3. Our limits vary according to the grade of work required. 
For the ordinary run of work our limits on tapped holes run 
from 0.0015 on a \4-in. 20 to 0.003 on a 2-in. 4% thread U. S. S. 
The allowable minimum size is 0.0005 in. above the basic size, 


our work, 


for 


or 


the maximum larger. 

On the screws for ordinary work the limits are a little 
more than for taps; the maximum size is basic; the minimum 
size smaller. 

On fine grinding and extra nice work, we are using with 
success limit gages set to limits of 0.0002 in. 

4. Same as No. 2. 

5. It does help very much to secure greater interchange- 
ability and increase production, which cheapens the cost of 


production. 

6. We have not found any disadvantage in the use of limit 
gages. 

7. We know of no objections to extending 
products regardless of the accuracy required. 


its use to all 


Cutters 
No. 37. 

We are surprised to know that you are of the opinion that 
the European shops use more limit gages than we do in this 
country. We have been of the opinion that the use of limit 
gages has been increasing from year to year. 
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It is necessary to have limit gages where duplicate work 
is required. We use these gages wherever it is found wise, 
particularly in the holes of cutters. The gage we use for this 
is a round cylindrical gage, the entering end being of a size 
which must enter the hole, and the other end of a size which 
will not enter the hole. The limit gage certainly secures 
greater interchangeability, increasing the production and re- 
ducing the cost. 

We are often greatly annoyed in the manufacture of spe- 
cial cutters where no limits are given for the outside diameter 
or thickness. In such cases we work to what is known as 
standard dimensions; in many cases this is useless, as we find, 
where we have been working within 0.00025 in. in making 
cutters of very exact thickness, that they could have had a 
variation of '/s: in. over or under. 


Instruments 
No. 38. 

We use limit gages to a certain extent and find them in- 
dispensable. In some instances we use a tapered gage show- 
ing the highest and lowest limits. 

We use limit gages in connection with screw threads, nuts 
and master screws. We do not think it feasible to use limit 
gages for all purposes, therefore, a micrometer has its use 
here. It shows a man just how much stock he has to remove, 
where the limit gages do not. 


Metal Specialties 
No. 39 

1. Our experience: has that where large quantities 
of parts are to be produced, the use of limit gages is a neces- 
sity. Small quantities of work are usually put in the hands 
of experienced men who are competent to read micrometers 
and verniers. These quantities are not usually able to bear 
the burden of a special tool cost. 

2. We use limit gages made 

3. They vary widely. 

4. We use limit gages in connection with screw threads. 

5. We find that it does secure greater interchangeability 
and helps the operator to produce a larger amount of accurate 
work. 

6. We have found no disadvantages in the limit-gage sys- 
tems. Where large quantities of work are to produced 
the limit gage has been of the utmost benefit, tends to 


been 


of drop forgings. 


be 
and 


eliminate the diversity of readings that occur so frequently 
in the use of graduated instruments. 
7. This is largely a matter of opinion. We do not believe 


that the use of limit gages is necessary on all classes of work. 
Wherever it is possible to use micrometers or verniers with 
equally good results (productivity and accuracy considered), 
we prefer to use them, inasmuch as this reduces the tool cost. 


SomE Do Nor Betteve in Liwit Gaces 


The following ten letters are selected as being typical 
of those who do not use and do not believe in limit gages 
to any large extent—some not at all. It is only fair to 
state that the proportion of letters for and against is 
about in proportion to the replies received—about four to 
seem to limit gages are desirable in most 
work when done in sufficient quantities. Letters 40 to 45, 
inclusive, are from builders of machine tools. The 


one believe 
re- 
mainder are designated by the line of business. 
No, 40. 

We do not use limit gages. All holes are reamed or tapped 
entirely to the use of micrometers 
No, 41 


We do not use limit gages. All holes are reamed or tapped 


as near standard as possible, and the parts fitted to this 
work have allowances made for such fits as are desired, ac- 
cording to their diameters, allowing for proper lubrication 


where the fits are running ones 
No. 42 

1. We do not use limit gages. 

2. We use snap gages 

3. We find it desirable to work on round objects within 
0.00025 in. 

4. We use no limit gages on these threads inasmuch as 


we use taps for sizing the nuts that go on the square threaded 
screws and grind them together with crocus. 

5. We believe it does not secure greater interchangeability. 

6. We have never tried the limit-gage system. 

7. We do not believe that the limit-gage system is 
jectionable in all production where any accuracy is required 


ob- 
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No. 43 

We do not use limit gages at all. We use the standard 
reference disks for sizing our holes and also for grinding our 
shafting, and use micrometers throughout the shop. We 
carry several sets of micrometers in the toolroom for use 
by the apprentices; the machinists are supposed to have their 
own micrometers from 1- to 3-in. 

All our holes are reamed and gaged by these disks in the 
chucking department. Some of the holes are hand reamed, 
especially long holes, but the shorter holes are rough reamed 
and then finish reamed in the chucking department with ad- 
justable chucking reamers, so that these reference disks fit 
nice and snug, or, in other words, they are reamed standard. 

These reference disks naturally wear in time and get 
smaller. When this happens the gage is ground and lapped 
to the next size smaller, or new ones are made to replace the 
worn disks. We get our standard for these from a set of 
Swedish gages. These gages are kept in a vault and are used 
only as a constant standard or reference for a standard size. 

All shafting is ground and every grinder hand before 
starting on any size shaft must get a disk for every size he 
grinds, set his micrometer on the disk and grind the shaft 
standard, or 0.0025, 0.005 or 0.001 in. over or under the stang- 
ard size, whichever the case may be, for a running or driv- 
ing fit, regardless of whether his micrometer is sprung or 
out of order. 

By using the standard disk as a basis, the shafts are 
ground to the exact size required without guesswork, and 
better results are obtained because all our drawings state 
whether they are to be ground minus or plus. 

This system eliminates carrying a large assortment of 
limit gages, which also reduces the difficulty of keeping the 
large assortment of limit gages to size. A limit gage may 
be sprung by one man and it would probably not be discovered 
until some time later, whereas we concentrate the upkeep of 
the gages to one complete set of disks, so that both the men 
boring the holes and those grinding the shafting use one 
and the same disk. 

This method has been used successfully for the last seven 
years. We have also used the limit-gage system and found 
no end of trouble trying to keep limit gages standard. The 
system now in use is, we think, the simplest and best for 
turning out interchangeable work. When using microm >ters 
for grinding the shafting, the operator knows exactly what 
the size of the shaft is, while in using a limit gage he has to 
guess, and if his sense of touch is not very keen or delicate 
he is guessing at it. The man reaming the holes simply reams 
his hole until the disk fits nice and snug without shake. 

The use of limit gages in connection with screw threads, 
such as screws and bolts made on screw machines or auto- 
matics, is the only way to regulate or control interchange- 
ability. Naturally, when buying taps they should be inspected 
to see that they are standard or the same size as previously 
furnished, because if your tapped holes or straight holes, 
which originally is the first operation done on any piece of 
work, are made to a standard, use that same standard to size 
the parts which enter into the making of tapped holes or 
bearing holes. 

No. 44 

A few years ago we used the limit gage extensively in our 
factory, but we found, by actual experience, that the limit 
gage had a great many objections, and we are now using 
micrometers throughout. 

The objection to the limit gages is that the operator, 
using a limit gage, has to do too much guesswerk before 
reaching the size, whereas the micrometer always gives him 
the amount of stock left. 

However, there are some cases where a limit gage is use- 
ful, and we believe, is better than a micrometer; for instance, 
the inspector finds it more desirable and can work much 
faster with this gage than he could with the micrometer 
but have a 


We use no limit gages for screw threads, 
standard gage. 
No, 45 


We use the micrometer almost exclusively. In our opinion 
it has the advantage over rhe limit gage in that the operator 
tell how near to a given size the work is, thereby en- 
to know how much to change his tool to get the 


can 
abling him 


proper size. 
4 Electrical Tools 
No, 46 
We do not use limit gages at present, except in some 
few cases in a rough way, where our dimensions can vary 


without hurting anything a few thousandths above or below. 
The majority of our measuring is done with calipers or 


micrometers. We believe in the limit gage for certain kinds 
of work, and believe that it increases production, and no doubt 
helps to preserve interchangeability 
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We presume that later we will go into the same more 
extensively, in connection with certain operations. 


Precision Machinery 
No. 47 

1. Our work does not permit the use of limit gages. The 
tolerance is within 0.005 in. under size on holes, and 0.00025 
in. on shaft work. 

2. We use plug gages for holes. These must enter and 
push through the hole without shake. These are ground and 
lapped to within 0.0001 in. limit over and under size, and used 
until 0.0005 in. under size, after which they are discarded. 

3. For outside diameter measurement we use micrometers 
exclusively. Limits vary on different classes of work from 
0.0002 to 0.002 in., the latter on such work as countershafts. 

4. No. 


5. Limit gages on all average work undoubtedly secure 
greater interchangeability, and, in most cases, greater pro- 


duction. 

6. No. . 

7. There would appear to be none, except that of first cost. 
No. 48 

We do not use limit gages in our work. We are only 
manufacturing in small quantities and do not attempt to 


make all of the parts interchangeable. 
The parts that are interchangeable are made to fit stand- 
ards and no limit is allowed. 


Micrometers 
No, 49 


We do not believe that limit gages give any greater in- 
terchangeability than micrometers, and we think in many 
instances that it is a disadvantage to use limit gages. 

With some workmen we can see where it is to advantage 
to have them given a limit gage with instructions to pro- 
duce work that will enter one gage and not another; but in 
accurate work we believe that it is much more advisable to 
instruct the workman to make an article to a certain size or 
specify possibly the allowance from that size that will be 
permitted, and then let that workman use his micrometer to 
obtain the result. 

We believe that it is more desirable to know that a piece 
of work is a certain number of thousandths too large than 
to merely know that it is large. 


os 
ry 


Substitute for Foundry Ladles 
By Rosert GrimsHAW 


In many German iron foundries there are now used 
instead of the ordinary ladles, horizontally journaled 
cylinders either hung from the crane or mounted on 
trucks, or arranged so that they can be transported either 
way at will, and having a pouring spout on the side— 
sometimes one on each side, so that the drum may be 
tipped either way and the pouring be either right- or 
left-handed. 

The smaller drums are tipped by hand without any 
gearing ; the larger ones, which hold up to 20 tons, have 
annular gears by which the pouring may take place with- 
out undue power and under perfect control. 

The principal advantage of a horizontally journaled 
cylinder over a ladle is that in pouring, as the center of 
gravity of the whole lies below the journals, the iron has 
only to overcome the friction against the lining, and that 
of the journals, whereas in the case of a ladle the center 
of gravity changes with every position of the ladle, and 
part of the weight of the iron must be raised. The cyl- 
indrical form enables lining and relining to be done with 
ease and speed ; and the lining is said to be more durable 
than that of the ladles. 

33 

Another aluminum solder has been added to the already 
large number. This solder is composed of tin, 38 per cent.: 
phosphor-tin, 32 per cent.; zine, 30 per cent. After melting 
and mixing, it is used with 20 per cent. of its weight of rosin, 
which acts as a flux. It is claimed that not only can alumi- 
num be soldered to aluminum by means of this mixture, but 


to other metals as well. The soldering may be done with a 
soldering iron or blowpipe. “The Brass World.” 
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One Phase of Engineering Training 


By CLARENCE E, CLEWELL* 


SYNOPSIS—The importance of analysis as related to 
engineering training is here discussed. The Yale Engi- 
neering Exhibition is described, and its influence on this 
feature of engineering training is emphasized. 


oe 
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A prominent research engineer remarked recently that 
a noticeable lack of egotism is characteristic of many 
Americans in the profession. In other words, new prob- 
lems are often approached passively, particularly by young 
engineers, on account of a latent idea that, others having 
already done so much along the given line, further work is 
not worth while. The opposite tendency, namely, active 
and painstaking effort along new or old and complex prob- 
lems, has undoubtedly been a large factor in modern prog- 
ress. 

The past 25 years have witnessed remarkable advances 
in all engineering lines. Luxuries of yesterday are 
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PORTION OF THE MECHANICAL-ENGINEERING 
EXHIBIT 


Fie. 1. 


treated as necessities of today, a feature which has placed 
a demand of large proportions on the manufacture and 
application of mechanical and other machinery, and which 
has tended to develop the highest engineering skill of 
the country. 

The far-reaching developments in engineering during 
the past years have called for corresponding advances in 
the training of students to enter that field. Hence, one is 
confronted with the added responsibilities which rest on 
schools of technology in keeping pace with modern ideas 
and methods. At first thought it may be concluded that 
to master the information required by the engineer of to- 
day in a brief university course is an ambition of impos- 
sible attainment—and such is obviously the case. The 
need of the present time in the training of engineering 
students seems to be, not so much in the acquirement of a 
large number of facts, as in the mastery of what may 
here be called engineering methods of analysis. , 

*Sheffield Scientific School, Yale University. Formerly 
lighting expert, Westinghouse Electric & Manufacturing Co. 


THe YALE ENGINEERING EXHIBITION 


The man with many useful facts at his command, but 
not that aptitude for analysis which is necessary for their 
efficient application, is certainly at a marked disadvantage. 
And any effort to promote the latter in the methods of er 
gineering training is naturally of importance to the men 
involved. This feature characterized much of the work 
of preparation and the conduct of the Yale Engineering 
Exhibition held in February at New Haven. 

This exhibition was planned and arranged by the stu- 
dents to show some of the work carried on by the various 
schools. The Mason Laboratory of Mechanical Engineer- 
ing was divided into sections for the exhibits from 
the different engineering departments, each of which was 
catalogued and properly marked by label cards. 

Students in mechanical engineering arranged the equip- 
ment of the Mason Laboratory into groups, each group 





100,000-La. RreHLe TESTING 
MACHINE 


Fie. 2. 


All of this 
machinery was in operation, and a variety of tests were 
conducted throughout the time of the exhibition for the 
benefit of visitors. 

There were to be found 
testing machines, such as the Riehle and Olsen types, vary- 
ing from 50 to 100,000 lb. capacity; steam engines of the 
Porter and Sturtevant types; Curtis turbo-generator set ; 
Pelton water wheel; motors of the Barker, Palmer and 
Bridgeport types ; Star gas engine ; Deane steam pump ; pro- 
ducer-gas plant; Shaw crane; Yale & Towne hoist; Bige- 
These exhibits were set up not 


being in charge of a foreman and assistants. 


in this section a number of 


low boiler: and the like. 
only to show the machinery, but to illustrate the principles 
show portions of the ex- 


‘ 


involved. Figs. 1, 2, 3 and 4 
hibits under the supervision of students in mechanical 
engineering. 

Students in electrical engineering also had on exhibi- 
tion a variety of electrical machinery wired up and in 
operation, together with other electrical devices, some of 
which were loaned, and much of which included the more 
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recent developments arranged primarily to show their in- 
terior construction. 

These exhibits included an historic motor exhibit, show- 
ing the evolution in this line of machines during the past 
25 years; high-tension apparatus; electrolysis experi- 
ments; measuring instruments ; electro-magnetic devices ; 
storage-battery outfit ; domestic heating and cooking uten- 
sils; the telautograph to demonstrate the transmission of 
written characters and sketches by the electric current ; 
railway equipment; electric welding; and an instructive 
exhibit to show the power equivalents of coal, wood, gaso- 
line, and the like, in terms of their calorific and net use- 
ful heat-energy values. 

Of special interest was the “inside out” section, where 
motors, transformers and other types of machinery were 
taken apart for inspection. Competent men were in charge 
of each of these sections, and demonstrations were made 
in connection with them. 

ARTIFICIAL LIGHTING EXHIBIT 

Of timely interest to the mechanical engineer about to 

enter the work of machinery building was the exhibit on 


artificial lighting. A booth illustrated the effect of effi- 


cient reflectors in directing to the best advantage the 
light from electric lamps. 
the arrangement of lamps in modern shop buildings sup- 
plemented by photographs taken at night under the arti- 


Numerous plans were shown of 
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Fie. 3. Curtis Turso-GEenerator Set 
ficial light ; also technical and other useful data bearing on 
efficient lighting. 

The exhibition as a whole consisted also of interesting 
sections arranged by the mining, civil and sanitary engi- 
neering departments. Several thousand visitors from New 
Haven and elsewhere inspected t#e exhibition and the ef- 
fort beneficial manner for 
all concerned. 

All the planning, preparation, setting up of machinery 
and the demonstrations having been under the supervision 
of students, engineering methods of thought in their re- 
lation to the application and use of machinery, were em- 
phasized. This mefely indicates one typical effort to sup- 
plant for rule-of-thumb methods an aptitude for systematic 
analysis, and shows to some extent the tendency on the 


seemed to have reacted in a 


part of engineering schools to face the demand for care- 
fully trained men in the profession, not as a theory but 
as a real issue. 
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It is apparent that this accomplishment on the part of 
the individual student cannot be realized fully until prac- 
tical experience has given that balance which is neces- 
sary between theory and practice; but it is also obvious 
that the men trained to work out engineering problems 
carefully and accurately from the practical and analytical 
standpoint, rather than as so much mathematics, possess 
a certain viewpoint of greater importance than ever, on 
account of the increasing size as well as the growing com- 
plexity of much modern engineering work. 


o 
ve 


A Chain-Strength Table 
By Gro, LANGEN, JR. 

One of the many causes of accidents is the fact that 
very few workmen have any idea of the carrying capacity 
of chains. On account of the extra exertion or labor in- 
volved in handling heavy chains workmen always attempt 
to use the lightest chain they think will carry the weight, 
relying on their judgment of the looks of the chain rather 
than on any definite information. 

To overcome this, the Cincinnati Planer Co. has posted 
the table here presented at various places in the shop and 
casting yard where chains, are. used, also in .the various 
The raw-stock receiving man hoists all 


crane cages. 





Fie. 4. Deane Steam Pump 


parts with a crane scale attached to the crane hook, which, 
of course, tells him whether he is overloading the chain. 
In addition to this, the checking list gives him the weight. 


i” will carry 1,500 Ib. 
vs’ will carry 2,200 Ib 
2” will carry 3,000 Ib. 
ys” will carry 4,000 Ib. 
4” will carry 6,000 Ib. 
ve’ wili carry 6,600 Ib. 
}’ wili carry 9,000 Ib. 
>” will carry . 2,000 tb. 
i” will carry 16,000 Ib. 
1” will carry 19,000 ib. 
1,” will carry 26,000 tb. 


TABLE OF CHAIN STRENGTHS. 


He then marks this weight on the casting and in this way 
all the men know the weight to be raised and the proper 
chain to use. 

3 
addition of sal-ammoniac to an electrogalvanizing 


causes the anodes to dissolve more freely and the 
then made more self-sustaining. “The Brass 


The 
solution 
solution is 
World.” 
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LETTERS FROM PRACTICAL MEN 


Drill Jig for a Small Bracket 


The engraving shows a jig for drilling three holes in a 
small bracket. The hole in the long side of the bracket 
carries a shaft which passes through several other 
brackets, so the accurate alignment of the three holes is 
a matter of great importance. As it is necessary to locate 
from the outer side of the foot to do this, the design of a 
jig for drilling these holes presents difficulties if ample 
chip clearance and other good features are to be main- 
tained. The jig shown, which is standard for this class 
of parts, meets all the conditions demanded, and has 
several novel features. 

The end of the long side of the work rests on a sup- 
porting bushing in the body and is supported at the other 
end by the top of the bell-crank clamp A. It is located 
sidewise by two pins B and is clamped at one end by the 
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DriILu Jig ror A SMALL BRACKET 


drill bushing in the leaf and at the other end by the stud 
C. The outer face of the foot bears against the heads of 
the two bushings in the end of the body, and before the 
leaf is closed; the screw D, which passes through one 
side of the body, is tightened, which causes the bell 
crank to swing on the pivot screw £, and to press the 
work firmly against the end bushings. The clamp sup- 
ports the work when drilling from the end, and takes 
the thrust of the drill. To take the completed work out 
of the jig, the clamp screw is loosened, and the flat 
spring F’ moves the clamp back so that the finished part 
can be removed with the fingers. 
H. S. Baker. 
Owensboro, Ky. 


Removable Extractor Ring 


The engravings illustrate a simple and efficient means 
te overcome a troublesome and expensive fault in a com- 
pound blanking and drawing tool. Fig. 1 shows the ori- 
ginal punch with the shoulder A as it looked after re- 
peated grindings by hand, although there was a careful 
man on the job. It will be readily understood how im- 
possible it was for any one to grind a square, sharp 
shoulder by putting an electric grinder in a vise and 
turning this punch around by hand. 

Fig. 2 is a section of the punch with a removable 


ring B of tool steel tempered and held in place by the 
two teat screws C. The two grooves D accommodate the 
hooked ends of the extractor, Fig. 3, which enter for 
the purpose of removing the ring when it needs grind- 
ing. This is done either on a surface grinder or the 
side of an emery wheel. It is unnecessary to say that 
this is a very simple operation, taking but a few minutes 
and insuring a perfectly sharp edge which is necessary 
to carry the cap up, off the center punch or post B, Fig. 
1, and depends entirely on the spring of the metal in 
the cap. 

This spring, or expansion of the cap, after it is formed, 
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FiG.3 
RING EXTRACTOR 


FiG.1 OLD PUNCH 


ReMOvABLE Extractor Rina 


varies considerably with the hardness of the brass used ; 
caps made of hard or semi-hard brass spring open much 
more than those made of soft brass, and unless the 
shoulder is perfectly square, it has a tendency to slip past 
the cap, closing it sufficiently in doing so to allow it to 
hang on the center punch, resulting in a second cap be- 
ing formed -over the first and often splitting the punch. 

It will be noticed that the extractor ring B, Fig. 2, 
is bored slightly taper; the large end of the bore resting 
on the shoulder A. This is done to prevent shaving or 
marring the cap, for if it were bored straight and the 
same diameter as the bore, of the punch, the edge would 
shave it and the fine shavings would wedge in between 
the ring and the shoulder of the punch and cause no 
end of trouble. 

The upper end of the extractor ring is bored exactly 
the same size as the punch, and polished with emery 
cloth, or better, ground. The extra cost of making this 
extractor ring is more than repaid in one day’s work, 
and the life of the punch is greatly prolonged. 

. L. E. Fisn. 

Pawtucket, R. I. 








AMERICAN 





Hand Knurling Tool 


A tool which will knurl up to the last sy in. in a 
speed lathe, bench lathe or drill press, is shown in the en- 
graving. In this tool A and B are two steel pieces. There 
is a slot milled in each as far as XY to admit the knurls. 
In B the tongue C, which contains a series of holes for 
different adjustments according to the diameter of the 
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HAnbD KnurRLING Too. 


stock to be knurled, is held by two rivets. The piece A 
is hinged to C by a pin or screw. The three knurls D 
revolve on pins or screws. When in use, the stock to be 
knurled is placed between the knurls and A and B 
are pressed together with the hand. Two or three times 
over is sufficient in most cases. 
C. A. HERMAN. 
Woonsocket, R. I. 


ae 
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A Novel Factory Floor 


An uncommonly good floor for the upper story of a 
factory can be made from old boiler tubes. We built such 
a floor some years ago that has given splendid service 
ever since. The method of construction was as follows: 

A quantity of 4-in. boiler tubes 18 ft. long were laid 
down side by side, supported only at the ends. About 2 
in. were left between each pair of tubes. Some planks 
were placed beneath the tubes to retain the concrete while 
setting. The planks were made to touch the underside 
of the tubes without lifting them off their supporting 
joists. 

A rich concrete was poured over the tubes, and found 
its way between and around them; this was laid to a depth 
of 2 in. above the tubes. Afterwards, the planking was 
taken down, which left a floor remarkable for its lightness, 
strength and elasticity. 7 
H. K. ScHOLEFELD. 
Kailua, Hawaii. 
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Conservation of Apprentices 


It has always been a cause of wonderment to me that 
some manufacturers who have built up a successful busi- 
ness through their sagacity and hard work should kill 
“the goose that lays the golden egg” in the person of the 
apprentice. A superintendent will take all kinds of 


trouble to secure good men and go to further trouble to 
keep them, but “will frequently act indifferently if a 
workman, who has served his apprenticeship in the shop 
and is not receiving journeymen’s pay, talks of leaving. 
His line of argument is something like this: 

“See here, Jones, when you first came here you didn’t 


know 


a lathe from a hacksaw. We lost hours of the 
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men’s time which they used in sending you to the tool- 
room for left-handed files, tin stretchers and other fool 
things. I watched you one day trying your darndest to 
harden a lead chisel and it seemed to take a long time 
for you to ‘catch on.” Now you want to leave because 
you are out of your time and are not making as much as 
the older mechanics. You'll find out when you work in 
other shops that your services are not as valuable as you 
think they are. Just keep your shirt on and I’ll see 
what I can do for you. ‘Rome wasn’t built in a day.’ 
and if you get rich too quickly everybody will want to 
be a machinist and the trade will be overcrowded.” 

If the man is lacking in self confidence, he goes back 
to work thinking what a fool he was to risk his job by 
asking for more money. But, if he is of the self-suffi- 
cient variety, he takes a day off to look for a job, and if 
he attends to the business instead of attending a bur- 
lesque show its a safe guess that he lands a job with 
bigger pay. 

THE WRONG IN THE SYSTEM 


Here is where the system is wrong. Take this appren- 
tice. He probably attended the local school until he was 
old enough to enter the shop. If he was of the right 
sort, he attended night school and learned mechanical 
drawing. He started to work at about $3 per week for 
the first year with the promise of being advanced $1 per 
week at the end of each year. His first job was attending 
the toolroom, carrying tools to the men and doing all 
kinds of odd jobs. 

This work made him familiar with all parts of the 
shop, and with the work done on each machine. As 
time went on he worked in every department, and con- 
sequently can now find any jig and fixture that is used 
and, more valuable yet, knows where the piece he is 
working on goes in the finished product, and the neces- 
sary working limits. 

After four years he has a lot of valuable knowledge 
stored away. He has established a standing with his 
fellow werkmen and foremen, which means that his work 
is satisfactory or he would not be there. After serving 
his apprenticeship the usual custom is not to give him the 
full journeyman’s pay, but $3 to $5 per week less. Then 
if he does good work he gets advanced gradually until, 
after about two years, he receives full pay. 

Contrast this with the way a new man is employed if 
labor is scarce and work is crowding the chop. The su- 
perintendent will be called to the office to talk to an ap- 
plicant. 

“Are you a machinist ?” 

“V es.” 

“What can you do?” 

“Anything.” 

“All right come in tomorrow morning ready for work.” 

“What’s the pay?” 

“Thirty-five cents an hour.” 

“All right Pll try it.” 

Now the superintendent hires a man whom he has 
never seen, doesn’t know anything about, and gives him 
the maximum wage. Even if the man is a first-class 
mechanic, he has a lot to learn about the particular prod- 
uct of that shop. He has to be looked after and told 
where things are, and how much of a limit is allowed on 
the piece he is machining. Very often he spoils the first 

few pieces and they have to either be patched or scrapped. 
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I have seen men hired in this way come to work with 
nothing but a two-foot rule and a claw hammer; they get 
the maximum wage and the man who had served his 
time received $3 to $5 less. 

If I were a superintendent or manufacturer, I would 
certainly do all I could to hold an old employee who had 
proved himself worthy of his job. I would pay him the 
maximum wage and then see that he earned it. It is 
unfair to argue him out of a higher rate of pay than he 
is getting and then give a new and untried man higher 
wages. Everything in shop practice is tending toward 
economy, and one of the most fruitful fields to practice 
it, is the “conservation of apprentices.” 

ArTHoUR 8. Day. 

Philadelphia, Penn. 
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The ‘‘Morris’’ Loose-Pulley Oiler 

The engraving shows a loose-pulley oiling device in use 
for several years in the mechanical and electrical-engi- 
neering shops of the University of Pennsylvania. Prof. 
Morris is the inventor of the device. 

The oil, whick is fed through the oil cup, is conducted 
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LoosE-PULLEY OILER 


to the shaft by the spring clip A. The pulley is ma- 
chined as shown, with a recess surrounding the clip, and 
thus provides means to carry a well of oil which is car- 
ried along the shaft on either side, thus lubricating the 
shaft. 
P. Ranpotpu Hatt. 
Philadelphia, Penn. 
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A Large Circular Planing Job 


The illustration shows an unusual job of circular plan- 
ing, recently performed in the shops of the Cleveland 
Machine & Manufacturing Co., Cleveland, Ohio. The 
piece being machined is a steel rocker, part of the tilting 
mechanism of an openhearth furnace. The casting weighs 
16,000 lb. ; the length of the finished part is 33 ft., giving 
a segment of 135 deg. The work is mounted on a carrier 
riding on the platen and swung from a pivot anchored 
to the floor in line with the housings. 

The carrier is driven by a rack bolted to the platen. 
The radius of the finished part is 14 ft.; the length of 
the platem is 31 ft. The length of the stroke, 33 ft., was 
obtained by making the pitch line of the rack on a 12-ft. 
3-in. radius. It was necessary to build a track for the 
carrier to ride on after leaving the platen. Both car- 
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rier and rack are cast in three segments with planed 
joints bolted together with tight-fitting bolts. 

The teeth are cast in both rack and carrier. The 
carrier is connected to the pivot casting by channels and 
I-beams, and thoroughly braced, making the whole outfit 
very rigid, and enabling the operator to take deep cuts 
and coarse feed. One housing and the crossrail were re- 
moved and the work done with the side head on the re- 
maining housing. 

Martin J. INGHAM. 

Cleveland, Ohio. 


33 


Holes for Bunsen Burners 


The table gives proportions of pipe and the size and 
number of holes used in making Bunsen burners. These 


Size of Number of holes. (Burner to be any length). 

Burner }” Driil yy” Drill 4%” Drill 4” Drill }” Drill ¥&” Drill &” Drill 

ns 2 3 4 5 9 16 36 

wl 4 5 7 20 16 28 65 

aa 9 12 16 23 36 64 146 

— 16 21 28 41 64 114 260 

if 25 33 45 4 100 178 407 

13” 36 47 td 92 144 256 586 

a” 64 83 114 165 255 455 1000 


A good proportion for close distance between holes is three times the diam- 

eter of anole. (Sizes of burner given are pipe sizes.) 
he burner should be so piaced that point of flame wil just lick underside 
of surface to be neated. A good range of distance between top of burner and 
under surface to be neated is from 1 to l}in., this however depends on gas_pres- 
sure. Mixing cnamber should be five times diameter of pipe from orifice to 
first hole. 
have been found useful in making burners for embossing 
presses and other similar uses. 
JoHN J. W. KEENAN. 
Philadelphia, Penn. 
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Safety Stop for Cranes 
In shops using several cranes there is danger of the 
wheel on one crane striking a wheel on the crane next 
to it. The engraving shows the way we avoid this trouble. 
A block of wood A is cut to the same radius as the crane 
wheel, and a stud B inserted in the wooden block. <A 
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piece of strap iron is bent to the shape C and fastened to 
the crane body as shown. The guide straps D are placed 
to guide the wooden wheel along the track. 
K. G. O'Leary. 
Milwaukee, Wis. 
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Pattern Making with Loose Bosses 


Having for a long time been engaged in the manufact- 
ure of machine tools, I often encountered the trouble 
responsible for the development of the method here de- 
tailed. These machines are made in varying lengths, 
which necessitates the occasional alteration of some of 
the patterns. The drip pan, Fig. 1, is the most trouble- 
some, as the bosses B must be moved to different pitches, 
and as the metal is only 7% in. thick, a wood pattern will 
not last long, with the constant screwing and unscrew- 


ing of the bosses. 
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PATTERN MAKING witH LoosE Bosses 

The initial cost of the present pattern is a little more, 
but half a dozen machines will more than offset this. An 
Fig. 2, with a groove machined in the bot- 
was cast to suit the longest machine. The bosses, 
were then cast and cored out to lighten the 
A projection was left on the bottom to fit the 
Fig. 2. Through this I put a machine screw 


iron pattern, 
tom, 
Fig. 3, 
handling. 
groove 1n 


34 in. in diameter, and by making my top core prints, 
Fig. 4, with flat sides, I use them as nuts. The end 


flange is portable, and being made a tight fit between the 
sides, is set to the correct length. This being the first 
side of the mold rammed up, there is no danger of it 
getting away. 
J. M. LEATHEM. 
Belfast, lrelamd. 
” 
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Chucking Fixture for Valves 

The engraving will give a good idea of a home-made 
fixture for machining float valves at one chucking. The 
valve A, to be machined at the three openings, is shown 
set in the fixture. The fixture itself consists of the saddle 
C, fitted to, and bearing on, the conical boss F, which is 
integral with the slide D. This slide is fitted to the dove- 
tail XY, which is machined and screwed to the regular 
angle plate Y. The angle plate Y is mounted the cor- 
rect distance from the center, and properly balanced on 
the faceplate B of a small turret lathe. 
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CHUCKING FIXTURE 
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The operation consists of placing the valve in the 
saddle C. The shoulder on the valve is located against 
one edge of the saddle, while the side opening of the valve 
is located against its high side. The thumb-screw in the 
straddle clamp H is then tightened. The saddle C, hold- 
ing the work, is turned on the boss F’, bringing each open- 
ing to the front. The saddle in being turned is indexed 
by the spring pin O. 

The boss carrying the saddle and work, is a part of the 
slide D, and is moved along the dovetail X to bring each 
opening to the center, as the saddle C is turned. The 
slide D is indexed in its movement by the stiff piece G, 
which is fastened at the wide end to the slide D. The 
narrow end is curved up to allow a hold, and carries a pin 
which indexes in holes on the angle plate Y. The saddle 
and slide are secured and clamped to the angle plate by 
the bolt and thumb-nut £, the bolt being located in, and 
pinned to, the saddle. The necessary groove for this bolt 
was milled in the angle plate. 

C. F. Rogrrs. 
Windsor, Vt. 
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Adjustment for a Cutter 


An adjustment was required for the cutter head A to 
control the cutter B. It was decided to use a screw U 
with a wormwheel head D. To avoid the necessity of 
making a special hob we made the screw or worm FE a 
standard thread and hobbed D with a standard tap. The 
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SECTION G-G 
ADJUSTMENT FOR A CUTTER 
tool B was tapped to fit C; a keyway prevented it from 
turning in the hole in the head, and setscrews, not shown, 
held it when set. The bushing F held the worm E£. 
Epw. J. PALMER. 
Philadelphia, Penn. 
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Testing High Work with the Surface 
Gage 


When the mechanic has a high job to test with the 
surface gage, he will sometimes encounter a little trouble 
in getting the right kind of feel. As the spindle is high 
it has a tendency to vibrate when the surface gage is 
moved back and forth. This can be remedied by putting 
a little oil on the surface plate for the base of the sur- 
face gage to slide on. 

S. GELHANG. 

Chicago, Ill. 
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Uncle Entropy to His Nephew 


Dear Nephew—It is with the deepest regret that I read 
your letter on page 157 and found that my last letter was 
such a disappointment. On the other hand, as I read along 
I was deeply impressed with your attainments in the use of 
English. Starting as a freshman last September, a letter 
written during the Thanksgiving recess that shows the com- 
mand of vigorous English with a minimum of Latin deriva- 
tives that this last letter shows, is certainly an attainment 
of which any university should be proud. On the. principle 
that water never rises higher than its source, there must be 
some splendid professors there. I certainly take off my hat to 
them. 

Now, as to my reply to this first letter which you find so 
disappointing, I see now that I made a great mistake in that 
while my first letter was addressed to freshmen in general it 
was not pitched to its audience. In fact I made the mistake 
which I deplored myself in shooting over their heads. It is 
always a rather lukewarm job to explain a joke that is six 
months old, but if necessary it can be done. First, however, 
let me say that if I am entertaining in my articles and if I 
set people thinking for themselves, that no sacrifice of my 
reputation at the hands of any of my relatives is too great 
a price to pay. 

The greatest thing that any man can do for another is to 
set him thinking. If our technical schools do that what else 
they do is of minor consequence for their graduates will fall 
on their feet. What I do hope is this, that the time will come 
when precedent will not exclusively rule our schools, east or 
west, and when we will recognize that engineering education 
is a problem by itself, not to be taken as a side issue of cul- 
tural work. I believe firmly in just so much cultural educa- 
tion as any man can spend the time and money to acquire in 
school, but I believe that with our free publie libraries 
stocked with the best of literature of all ages, most of which 
is on the shelves and accessible at all times, any man whose 
early limitations have cut off his cultural work in school may 
easily supplement his previous training and do so at any time 
in his life. Cultural training is in no sense dependent on set 
instruction. The most that a college professor can do in that 
direction is to direct and stimulate, both being man-size jobs. 


The Points in My First Letter 


Now to get back to the question which you regret that I 
side-stepped. An analysis of my first letter shows that I took 
up eight points as follows: 

1. A suggestion that the psychology of the professor and 
the psychology of the school boy are different. 

2. A criticism of foreign languages as they are taught in 
technical schools. 

3. A suggestion that our mathematical 
at the top and underdone on the under crust. 

4. A suggestion that physics is apt to be taught from the 
mathematical rather than the engineering side. 


pie is overdone 


5. A criticism of descriptive geometry and drawing as 
usually taught. 
6. The same of machine design. 


7. A criticism of school shop work. 

8. An appeal for more social and athletic activity in tech- 
nical schools. 

With the last you agree. But as to No. 2 you admitted 
in your first letter that “owing to the pressure of more im- 
portant work time was lacking for those subjects.” Nos. 3 
and 5 you met with ridicule which I endeavored to match. 
Nos. 1, 4 and 6 you ignored, leaving No. 7 the only issue that 
you discussed. 

If the other readers of the “American Machinist” will bear 
with me I would like to take up each of these points in some 
detail. They are all points which many other and abler men 
than myself are thinking over very seriously. As Dexter 
Kimball says, on page 155, in speaking of criticism of engi- 
neering work, “These outbursts should not be construed as 


indicating a lack of appreciation of the work of the engineer. 
They are an 
progress.” 
Criticism usually means just this, that the thing criticized 
is good enough to attract attention, and in the minds of some 


integral part of the influences that make for 


where 
ean be made no 


education, 


is worth making better. If technical you, 
Nephew, are studying, is so good that it 
better, then criticism should be withdrawn. But as I do not 
know what school this is, I can be directing no criticism 
toward it in particular. As a matter of fact my suggestions 
are based on a study covering ten years off and on of the 
Massachusetts Institute of Technology, the Worcester Poly- 
technic Institute, Cornell, Purdue and the University of Ili- 
nols. 

I have before me considerable data from each place and 
have friends on the faculties of each of these schools. I 
might say that another friend, whose ideas are well known to 
be fully as radical as my own, was recently asked to go to a 
school not far from Iowa City to put one of its departments 
on a working basis, from which it is evident that some 
out West is not wholly complacent about conditions. I can 
see that some one might think I was writing about conditions 
as they appear at the Polytechnic Institute here, but I can 
say that aside from any local pride I believe that my criticisms 
apply at least as little here as anywhere. 


one 


Detailed Consideration of the Various Points 


Referring. to the first point, my point is that most psychol- 
ogists take themselves and their thoughts too seriously. Dr. 
G. Stanley Hall's books, however, appeal at once to a business 
man as being a recapitulation of many things which he has 
often observed, but from which he had never attempted to 
make any deductions. Most college professors whom I have 
met seem to follow other lines of thought which are more 
complex. I consider Mark Twain and Dr. Hall two of the 
best psychologists that we have had. I suspect both of them 
were once boys and that they both remembered it. I suspect 


many college professors of forgetting it. 

My criticism of languages was not so much against the 
teaching of languages at all as against the teaching of 
languages in a cultural way in an engineering school. This 
matter was touched on by E. H. Fish, in Vol. 37, page 730, 
was treated in an editorial in the same volume on page 745 
and discussed again on page 992. I feel that this discussion 
at least shows that a change in the method of instruction 


is desirable. 


Regarding mathematics, technical graduates must for the 
most part earn a living for many years before they are in- 
trusted with work which will allow them to exercise their 


higher mathematics. It is a matter of common repute among 
employers of these graduates that they are lamentably weak 
in the use of the mathematics they were supposed to have mast- 
ered in the grammar schools. This may very possibly be due 
to the fact that so many professors consider a correct method 
of doing a problem equivalent to a correct answer. 

Again in such places as technical graduates are given the 
opportunity to use their calculus it is usually found that they 
are weak in making the connection between the problem and 
its equations. They can differentiate and integrate if the 
problem is properly set up, but they cannot set it up. I do 
not recall that I have ever suggested leaving calculus out of 
course, but I do not believe that a man’s di- 
ploma should be withheld because of an inability to master 
it. That is, I do not regard it as an essential and I do not 
believe that every man who is capable of making his mark 
an engineer is necessarily capable of understanding cal- 
culus even in its simplest form. 

I do not know how it is taught where you are receiving 
your training, but I regret to say that I have yet to see a 
textbook of calculus which treats of the matter in a simple 
direct way. I shall have to disagree with you as to the men 
who “knock” higher mathematics. I have necessarily seen 
more of these men who are doing things than you will for 
some time after graduation and I have met quite a few of 
them who were more less mathematical sharks in school 
who prefer to hire some German graduate to juggle their 
mathematics for them rather than dig it out again. Mathe- 
matical experts are cheap today. 

The criticism that physics is taught too much from the 
mathematical rather than the engineering end, is based 
largely on the textbooks which are being published, many of 
which I see as they come along, and also on the complaints 
of professors of mechanics who find that they cannot depend 


an engineering 


as 


or 
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on their pupils for a working knowledge of the physics that 
they have supposedly covered. 

Concerning descriptive geometry, if you will read my first 
letter you will see that I did not decry “descript” in general, 
but only as taught. As I said in the second letter we are all 
blind followers of Church, which means that our figures as 
constructed are absolutely unintelligible to any but another 
student, that “descript” uses so much time in demonstrating 
obvious things that no time is left for its practical applica- 
tions. The average time of the schools mentioned devoted 
to study and recitation is 142 hours, which will take a fairly 
bright boy just through the usual course and up to the de- 
velopment of surfaces which is about where he ought to be- 
gin. 

For 20 years I have had a drawing board at my elbow and 
have either had draftsmen under me or was working at it 
myself on a large variety of work, but I have yet to see a 
case outside the development of surfaces where my common 
sense did not allow me to get through the problem without 
recourse to the artificial method of Church. To be sure my 
wits had doubtless been stirred by study, but the study of 
things the way they are done would have produced equally 
good results. 

Drawing and Shop Work 


The difficulty which you raise as to the nen and the egg 
as related to the teaching of drawing seems to me rather far- 
fetched. To be sure I know that there is usually a feeling on 
the part of professors of drawing that the shop ought to 
teach the reading of drawings, and on the part of the shop in- 
structors that the professor of drawing ought to teach the 
boys to make and read a drawing before they appear in a 
shop. Personally I believe that drawing and shop work 
should be so coérdinated that each should supplement the 
other so that the student could not tell in which place he 
gained his knowledge of drawing. 

I realize that I stand almost alone in my idea of teaching 
mechanical drawing by working from sketches, orthographic 
or perspective, rather than from models or by copying. There 
is, however, another little book by Mr. Babbit now at Went- 
worth Institute that voices these ideas exactly. I have looked 
into the results of the use of this method and can assure you 
that it has the old way beaten a mile. You say that anyone 
can copy drawings. I go one step further and say that any- 
one can draw from models; but that is only the smallest 
fraction of a draftsman’s work. A draftsman who can earn 
a living must draw things which exist only in his brain and 
he must know how to translate from the merest hint of an- 
other man’s idea into a tangible drawing of something which 
he himself can see pictured before him actually working, and 
see that it is right. That drawing can be successfully taught 
in this way and efficiently taught too, is being demonstrated 
every day. 

Machine design would require a chapter by itself. The 
“American Machinist” has published several pages of “ap- 
plied” design from my pen which you may be inclined to read 


for the sake of getting your professor's criticism. It has 
been more or less “roasted” one time or another, but it still 
stands. Inasmuch as I am preparing another article on the 
subject of shop work, I will omit a discussion just now, as- 
suring you, however, that the other article will give you 


abundant opportunity to get back at me. Inasmuch as we are 
in agreement concerning social and athletic activity, there is 
no need of discussion. 

In summing up these matters I wish to remind you of 
what you, of course, already know. I am talking-exclusively 
of matters with which I have had personal experience as 
workman, and employer, student and teacher, draftsman and 
designer. My experience has taught me that the biggest 
asset which technical graduates have, is the power to think 
for themselves. What I am pleading for is not revolution, but 
improvement. There is room for improvement. Anyone of 
your professors will admit it. None of these things which I 
am advocating is untried. I have tried most of them myself 
and there are several hundred of my patients who are making 
good around the country. The nearest one to you is on the 
faculty of Iowa University, another is at the University of 
Illinois, another at Purdue and another at Cornell. 

Now, Nephew, do not think that I lay any claim to credit 
for these young men. I simply say that they were not en- 
tirely ruined by contact with these methods. 


Culture and Engineering 


As to the attitude which you take toward the cultural side 
of engineering education. This is one that is common here 
in the East among our “moss backs,” and rather surprises 
me, as we are apt here to look westward for the most advanced 
A few years ago we all thought of the engineer as 
the pale of civilization. To be sure 


thinking. 
a man almost outside 
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we had Robert Louis Stevenson, but the rank and file were 
classed as lost forever. Then we began to have engineering 
societies and engineering papers and engineering schools, and 
we have at last found that our engineer may not only be a 
civilized man but a gentleman. We have found that culture 
is no longer confined to the antiquarian; that it is not solely 
a matter of dead languages and dead art and dead letters, but 
is alive and knocking at everybody’s door; that it is some- 
thing that has a part in everything that is worth doing. 

We know that no man can serve the world intelligently 
and efficiently without becoming cultured, and no man can 
do honest work without becoming honest with himself as 
well as his neighbor. There is as much culture in the honest 
testing of a waterwheel as there is in the study of the stars 
and as much in the design of a steam turbine as in the read- 
ing of Horace. The most cultured gentleman of my acquaint- 
ance never had five years of schooling, but he bears an hon- 
orary degree from a college of which each may be equally 
proud. Culture is not confined to colleges, it is free to every 
one who will take it. 

For my own attitude toward educational matters, I dis- 
claim any thought of putting myself in the category of any 
of the martyrs to public opinion, but I do hope that what 
criticism I may have to offer may incite some larger man to 
rise and put in effect a few changes in the methods of some 
school to the end tuat we may some day see education brought 
nearer to the development of the profession for which it 


educates. 
ENTROPY. 


Worcester, Mass. 


% 
Help for the Isolated Mechanic 


After reading the suggestions of Robert J. Spence on 
page 483 one is obliged to face the fact that with all our 
wonderful educational opportunities there are many men 
whom education of the organized sort fails to reach. There 
can be no doubt that both states and municipalities are do- 
ing much to provide education in all branches of learning 
and of trade in schools of the proper kind, but there can also 
be no doubt that there are many men who by virtue of 
their location can never be reached by education of this 
institutional sort. 

Not long ago a man who is rated ‘the most brilliant in- 
dividual in my community—this by virtue of his education, 
his ability, and his versatility—told me that the men who are 
the easiest to teach are the fellows who stop you on the 
“These fellows,” 
said this man, “really want to know something and they 
ask you because they think you can tell them. Such men 
can be taught.” And it is to be regretted that there are 
many such, both in large cities and small towns; these men 
really want to know and actually yearn to improve them- 
selves, but they do not because they either lack the op- 
portunity or do not know how to avail themselves of it. 

In cities, as Mr. Spence points out, there are many op- 
portunities for self help. There are technical high schools, 
trade schools and institutes, all of which usually give even- 
ing courses for those who may not avail themselves of the 
day work; often there are technical colleges which, while not 
actually giving instruction in the trades, are continually giv- 
ing public lectures of a valuable nature; always there are 
libraries where one may find all knowledge which is capable 
of being bound between the two covers of a book; and best 
of all perhaps for the mechanic is the boundless oppor- 
tunity for experience in the widely diversified field of human 
endeavor which may be his by the simple process of changing 
jobs. But these things are to be had only by the city dweller. 
What of the isolated mechanic? 


Moving Where the Opportunities Are 


It seems to me that the problem is one which concerns the 
mechanic less and the town wherein he dwells more. After 
all is said and done the simplest and most effective way for 
the isolated mechanic to improve himself is to move to a 
town where opportunities for improvement may be had. No 
town which supports an industry requiring the services of 
skilled workmen can afford to ignore that such men are a 
municipal asset of a very desirable sort, and the earlier this 
town recognizes the fact that it owes these skilled work- 
men, or such of them as want it, opportunities for improve- 
ment, the sooner will more prosperous conditions prevail. 

The salvation of the towns that may be classed as isolated 
because of the fact that they have no means of offering im- 
provement to those who wish to advance, is the part-time 
school. There is no town so small where shop men live that 
it does not have a school. And with a school, a shop, and 
an interested school board, all the essentials in the part-time 
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plan are at hand. Along with this plan should be carried an 
intelligent library scheme where men may have access to 
g00d books on the theoretical and practical side of the work 
they are interested in. With such a beginning it will not 
be long before the interest of the men will warrant sending 
to the neighboring city or college for a man to talk about 
some phase of the shop, or of some matter of equally vital 


interest. These are plans quite within the range of possi- 
bility for towns large enough to support a school and a 
shop. 


Unused Schools 


Municipalities are slow to make the most of their oppor- 
tunities. Their school buildings stand unused fully 50 per 
cent. of the time, while men daily pass their doors hungering 
for education. Their young men and young women are wast- 
ing a vast amount of time which might be utilized in train- 
ing them to fill the demand for skilled laborers. The people 
who dwell in any town need improvement and should have 
the opportunity to get it, just as much as the streets nee) 
pavements, and just as much as the town needs water, and 
gas and sewers. The finest kind of municipal improvement is 
that which develops its greatest resource—its people. 

Some of our western states are doing much along 
lines, notably Wisconsin. It would appear that when 
progressiveness of the best sort is being discussed Wisconsin 
is always pointed out as an example! Here the state uni- 
versity has been organized as a sort of great consulting 
bureau for the people of the state. There is no such thing 
as isclation in Wisconsin. They offer correspondence courses 
in all sorts of subjects and, when asked, they send out men 
to amplify this work with personal consultation. They stand 
ready to offer assistance to municipalities in many ways, and 
as a result education, books and advice are almost brought 
to your door if you are so lucky as to live there. 


these 
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The day is here when the opportunity for betterment is 
not to be denied any man. It is but natural to find the 
greatest opportunities centered among the largest number 
of people, but there is small excuse for any town being 
“jsolated” in the sense used by Mr. Spence. 

F. G. HIGBEE 

Iowa City, Iowa. 
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Mathematical Tables in Catalogs 


After reading the editorial entitled “The Use of Mathemat- 
ical Tables in Handbooks” on page 206, and the criticism of 
Er. G. Greenman on page 496, I am of the opinion that each 
writer looks at this matter from the point of view presented 
by his own environment. A catalog with mathematical tables 
and formulas is useful to the engineers of the company issu- 
ing it for the reason that it contains the formulas and tables 
nost in use by that company, with decimals carried out to 
the number of places customary in its engineering depart- 
ment. On the other hand nine out of ten foreign catalogs 
would not be used in looking up information for the reasons 
just mentioned, as these vary in different companies. 

Perhaps 75 per cent. of the catalogs issucd go to engi- 
neers who, of course, have handbooks and are familiar 
enough with their contents to know just where to look fora 
certain formula or table. For such persons it would be 
easier to look in the handbook than to wade through cata- 
logs. Of course, for salesmen, apprentices, plumbers, steam 
fitters and persons who do not have handbooks, the tables 
are useful and in fact needed. Prominent companies today 
are eliminating formulas and tables from their catalogs, 
which goes to show that their usefulness does not warrant 


the expense. 
JOS. H. CHEETHAM. 


Cincinnati, Ohio. 
o 
ee 
Lathe Work in the Shop 
In an article by Fred H. Colvin, page 89, the author 


describes methods of doing work on engine lathes. He claims 
that by such methods work is produced cheaper than by the 
use of turret lathes or special machinery. I do not agree 
with him unless the work is in small lots or in small shops. 

In the shop he speaks of, this is not the case. Take the 
steel timing gear; it is 4% in. in diameter and %-in. face. 
The first operation is to bore and ream, turn the outside to 
finish size, face web, counterbore and round corners; time 27 
min. The second operation is to face the web, counterbore, 


turn rim and round corners; time 16% min. 


I think this is very poor time for engine-lathe methods. 
I do not know if the blank is a drop forging or a piece of 
bar stock. 


If a drop forging, I would chuck the blank, Fig. 
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1, in a three-jaw chuck of the turret lathe of the Jones & 
Lamson type, and face the web out to A in one cut, 
then face B, then undercut inside of the rim 5 deg. and round 
the corners. This will in no way injure the gear and will 
give a good chuck hold, when finishing the gear. 

In the case of bar stock, I would drill the hole first, 
then turn set of soft jaws, Fig. 2, with 5-deg. bevel to fit the 
gear. This will hold the gear so that a very heavy cut 
can be taken. The gear can now be turned to size, faced, 
counterbored, bored, reamed, and the corners rounded, oper- 
ations which should not take over 8 minutes. 





We make a steel gear 6% in. outside diameter, 1%-in. 
face, 2}2-in. hole, from a drop forging, and average 10 min. 
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each. I don't see how an engine lathe can compare with a 
flat turret lathe with its stops and quick changes of speed 

We machine the valve stems, Fig. 3, in 4 min. each, on the 
flat turret lathe... We first face A with the tool in the cutoff 
slide, then start the hole with an jj-in., short, stiff, four-lip 
drill. Next we drill the hole and simultaneously rough- 
turn the surfaces B and C. We then bore in % in. with the 
boring tool and drill with the four-lip drill, allowing 0.01 in. 
to ream, and turn B to the exact size #0.0005 in., afterward 
reaming. We could not do this if we did not take advantage 
of the quick change of speed. With the tools all mounted on 
the turret, two or three of them can be cutting at the same 
time. 

The large gear, Fig. 4, is machined, on an average, in 
10 minutes. It is held as shown in Fig. 5 in the three-jaw 
chuck, using soft jaws which are turned to fit the bead in 
the gear. The hole is rough-drilled with a short, stiff 14- 
in. drill. The outside is turned, and the sides are both faced 
at one time. The drilling and turning are finished at th: 
same time, and the outside is finished. The second cut is then 
run through the bore with a short, stiff four-lip drill: it is 
afterward reamed. 

OSCAR L. STARR, 
Assistant Superintendent, Aurora Eng. Co. 
Stockton, Calif. 
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Built-Up Snap Gages 


On page 532, Arthur Jenner shows a form of built-up snap 
gage which has much to recommend it. It has, however, the 
same objection as a number which have been illustrated in 
the past, inasmuch as the tolerance must be corrected every 
time it is necessary to repair the gage. If the end C be- 
comes worn, and we take off the sides te lap them perfectly 
flat, we destroy the original difference between the ends B 
and C, and it is necessary to grind or lap the amount of 
tolerance on the large end in order to have the gage usable. 

The better way would seem to be to put the tolerance on 
the distance piece A, making one side perfectly flat, and put- 
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Burit-Up Snap GAGES 


ting the tolerance on the other side of one end, as shown in 
an exaggerated form in the engraving. This would necessi- 
tate the jaws B and C being made separate, as shown, which 
seems to be more or less objectionable than the necessity of 
remaking the gage every time it is repaired. 

Under these conditions, all that is necessary to do when 
the gage wears, is to take the jaws away from the distance 
piece, lap all the jaws perfectly flat and replace on the dis- 
tance piece as before. As no wear has come on this it is not 
necessary to regrind any tolerances. While such a gage 
might not be commercial, owing to the complaints which the 
maker would be sure to receive from those who did not prop- 
erly appreciate the fine points and the necessity for extreme 
care and accuracy in all gages, it would make a good form 
where gages are made in your own shop. Any man who 
knows enough to make a gage of this kind accurately, will 
appreciate the necessity of adjusting it properly, so that no 
difficulty would be experienced from this source. 

I. B. RICH. 

Springfield, Mass. 


Electric Drive in Machine Shops 


The editorial on this subject, on page 245, and the methods 
adopted to obtain the information commend themselves to 
the shop managers of today. It is only a short time since 
electricity as a driving force for machine tools was looked 
upon as an expensive luxury. 

Some 15 years ago I was machine-shop foreman with a 
newly organized electric firm. We had, of course, installed 
the individual electric drive from a business point of view, 
if not as a luxury. As I was only interested in the output 
of the machine tools, I did not favor this new style of drive. 
Shocks and break downs occupied a great deal of my time, 
and some of it I spent in explaining to prospective customers 
the advantages of the drive, one of which was the saving ef- 
fected by shutting down the power when you did not require 
the machine. In justice to my employers, I may add that I 
do not recall a single instance when I enlarged upon the in- 
forced idleness of the machine, although it occurred contin- 
ually. But I do recall numerous occasions when I only missed 
electrocution by a hair’s breadth. 

I very soon sought pleasanter paths, fully confident that 
the new drive would soon die a natural death, or supply an 
unnatural death for a large army of machinists. In spite of 
all this, I today favor the individual electric drive over all 
others. Our machine-tool builders and the electrician have 
improved. Probably we sometimes expect too much, and con- 
sequently meet with disappointment. I think a closer union 
and a better understafiding between the machine-tool builder 
and the electrician are necessary before the ideal is attained 
in this direction. 

A short time ago, we purchased an engine lathe. We de- 
sired the direct-geared drives, but delivery dates made this 
impossible. The firm could ship us a belt-driven lathe from 
stock. We decided to purchase and make our own arrange- 
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ments for a motor. This we decided to-fix overhead, using a 
belt. The motor makers declared our lathe speeds were all 
wrong, and that the only way out was to use a small pulley 
on the motor shaft. We referred the matter to the lathe 
makers for their advice, which was to the effect that our 
system and the central stations were all wrong; perhaps we 
could adopt. some sort of countershaft. And finally they 
thought the matter a simple problem for any decent firm 
of motor makers. Beyond giving us some little authority to 
point out to the motor makers that they still had a lot to 
learn, the lathe makers’ advice was of little value. 

With the direct-geared drive, the shopman often has anx- 
ious moments. In many instances positive jaw clutches are 
used throughout, and the only device to prevent serious dam- 
age is the overload releasing switch, which I have found 
through experience is not all that is required on some occa- 
sions. I cannot recall any instance where it has refused to 
act, but I have seen broken gears resulting from throwing in 
the wrong clutch. And it was not very consoling to me to 
know that the overload release had stopped further damage 
by blowing out the main fuses and isolating the whole shop. 


Positive Clutches Dangerous 


Positive clutches placed upon high running shafts carry 
an element of risk for the shopman which he would like to 
see eliminated. The admonition “reduce speed before revers- 
ing this clutch” can be disregarded only with serious conse- 
quences. Furthermore, reducing speed takes time, which may 
rightly be considered wasted time. 

Quite recently I saw a direct-driven miller with a quick- 
return power feed to the lathe. This was operated by a 
positive clutch placed on a shaft which revolved at some- 
where near 1800 r.p.m. when the motor was at maximum 
speed, A great deal of the work was quite suitable for the 
maximum speeds; but I found that no attempt had been made 
to return the table at this speed, as the noise produced at 
the lower speeds had convinced the foreman that it would 
be better to see this done in the first place by the maker’s 
representative, who had been asked to call. 

This foreman I know as a strong enthusiast for the direct 
drive. Somehow he thinks he has not got exactly what he 
wanted, and while he quite expects the machine makers to 
blame the electricians, and they in turn to shoulder it upon 
the central stations, he would much prefer a round-table talk, 
which might result in ways and means being devised for re- 
ducing some of the shaft speeds without reducing the ca- 
pacity of the machine. Friction clutches may slip and wear 
out, but they are preferable to a heap of broken gears, even 
if it is necessary to occasionally replace them. 

The electric drive for machine tools undoubtedly ranks 
first with the shop manager who can obtain it, and requires 
only a better understanding between the machine-tool build- 
er and the electric-motor maker to make the business of both 
more profitable. 

F. P. TERRY. 

Belfast, Ireland. 
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Making a Grooved Taper Pin 


Regarding the query on page 365 as to the best and 
quickest method of making a grooved taper pin, the rod 
could be drawn larger than the pin required (to allow for 
turning) and with a groove. Furthermore it could be fed 
through an eccentric chuck in the automatic screw machine 
and then turned taper with the usual taper turning, fix- 
ture. 

T. W. R. McCABE. 

Newark, N. J. 
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Design of Hydraulic Accumulator— 
Erratum 


On page 57 the first sentence of the last paragraph of the 
first column reads, “The ratio of the diameters of the piston 
and plunger is 15 to 1, which gives a pressure of 750 lb. when 
the steam pressure is 50 lb.” This should read, “The ratio of 
the areas of the piston and plunger is 15 to 1,” etc. 


os 
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A process for cleaning grimy hands is recommended in 
“Les Annales” and consists of a preliminary rubbing (twice 
repeated) with gasoline, followed by saturation, and rubbing 
with sweet oil or butter. The hands are finally washed thor- 
oughly with soap and water, the nails being cleaned specially 
with a mixture of benzine and alcohol. 
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Machine Tools in the Underwood 
Tariff Bill 


The Underwood tariff bill, now under consideration by 
Congress, in addition to fixing the rate at 15 per centum 
ad valorem, gives a definition of the term “machine tool.” 
Paragraph 169 reads: 

All steam engines, steam locomotives, printing presses, 
and machine tools, 15 per centum ad valorem; embroidering 
machines, and lace-making machines, including machines for 
making lace curtains, nets, or nettings, 25 per centum ad 
valorem; machine tools as used in this paragraph shall be 
held to mean any machine operated by other than hand power 
which employs a tool for working on metal. 

This definition is not in keeping with the meaning of 
the term as commonly used in the industry. It is too 
broad in including every power-operated machine em- 
ploying “a tool for working on metal.” It is too narrow 
in excluding many common hand- and foot-power ma- 
chines, which are, and have always been, known as ma- 
chine tools. This shows the difficulty of framing a defini- 
tion to correspond to a common practice, and the influ- 
ence of decisions of the appraisers’ court. That body has 
ruled that a foot-power machine is a hand-power ma- 
chine and that a hand-power machine is not a machine 
tool. 

If this definition remains in the tariff bill as passed, all 
power-operated punching, shearing, bending, coining, 
drawing, swaging and forging machines will be included 
as machine tools. That is, all of the power machinery 
for working sheet metals and for hot and cold forging 
of all kinds will be classed with metal-cutting machines 
in opposition to common usage. 

On the other hand, foot-power lathes, hand shapers 
and planers, engraving machines, and many other small 
metal-cutting machines which are, and always have been, 
called machine tools, will be excluded. For tariff pur- 
poses they will be assessed under the provisions of Para- 
graph 171 at 25 per centum ad valorem. This part of 
the definition is absurd. 

Another feature of the bill deserves unfavorable com- 
ment. The rate on finished automobiles and automobile 
bodies, 45 per centum ad valorem, is ridiculously high. 
Automobile building is one of our firmly established ma- 
chine-building industries. It is not in the infant class, 
nor is it struggling for existence. For every automobile 
imported probably a hundred are or will be exported, and 
even if the rate was 500 per cent., some people would 
still import French or German cars. In fact, the exclu- 
siveness which such a rate would give would be just the 
reason why some wealthy people would buy abroad. 

This rate is excessive compared with that on other lines 
of machinery. Others have taken considerable cuts, but 


automobiles go untouched. They are even more favored 
than bicycles and motorcycles. When the others must face 
a readjustment of conditions, it is not fair for one to be 
in such a privileged position. 

The automobile industry of today would not have been 
possible in its extent and ability to produce reliable, low- 


priced cars in large numbers without the prior advance 


in machine-tool building. An eminent automobile builder 
has said that the modern motor car would have been a 
commercial impossibility without the machine-shop op- 
eration of grinding and modern grinding machines. From 
the start automobile plants have drawn their skilled labor 
from other machine shops, largely those building machine 
tools. Where, then, is the comparative justice in the cut 
on machine tools and the upheld rate on automobiles ? The 
unfairness lies in the advantage of one machinery-build- 
ing industry over another. It is unwarranted privilege. 
A few years ago machine-tool builders in a most fair 
spirit voluntarily asked for a reduction in rate. A similar 
opportunity is now before the automobile builders. 
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Indexing on the Dividing Head 


Probably no one machine-tool appurtenance has been 
of greater interest to tool makers and received from them 
and others more study and investigation as to its pos- 
sibilities than the dividing head or spiral head used on 
the universal miller. That this is true is clearly indi- 
cated by the number of contributions always received 
whenever a fresh problem in indexing with this appliance 
is presented. We welcome material of this nature for 
often some little-known method of attacking the problem 
is brought to the fore and even though no new principle 
is actually disclosed some fresh application of an old one 
is sure to arouse much interest and prove of real value 
to a large number of readers. 

Originally it was quite generally thought that the pos- 
sibilities along the lines of indexing with the spiral head 
were limited to what would now be considered a com- 
paratively small number of divisions, unless the number 
of index plates were to be increased and additional cir- 
cles of index holes provided. Then came the compound 
method of indexing by which the number of divisions 
obtainable by plain indexing were greatly increased and 
by which, it was found, many other numbers could be 
indexed with such an approximation to exactness that 
the error could be disregarded. 

The differential indexing principle, first brought to 
general attention ten or a dozen years ago, formed the 
subject of several of the most interesting and instructive 
articles ever published in these columns, and it was then 
learned that this method of automatically revolving the 
index plate by the indexing movement of the crank ex- 
tended the possibilities of the dividing head indefinitely. 

At present considerable interest is displayed by con- 
tributors over the problem of indexing a piece of work 
through a given angle involving degrees, minutes and 
seconds of arc. A good many users of the dividing head 
do not fully appreciate the fact that this device is quite 
as useful and convenient for the indexing of a given 
angle as it is in the spacing of a certain number of teeth, 
holes or slots in a circle at equal distances apart. 

As a rule, when a given angle is desired and it is con- 
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verted into parts of a circle, a fractional result is ob- 
tained which at first. glance does not appear to admit 
of indexing on the dividing head. Frequently, how- 
ever, upon analysis, it will be found that the very angle 
required is obtainable at once by simple indexing or if 
not, by compound, in which the independent movements 
of plate and crank, as determined by different rows of 
holes, give a remarkable number and range of whole 
and fractional divisions of the work. 

The differential method also enables many angular or 
fractional spacing undertakings to be accomplished with- 
out difficulty. Still another way of doing such work is 
represented by the two-plate, compound method where 
two index plates are used side by side, the inner one be- 
ing controlled by the back pin, the outer one indexed 
around the inner one by means of an auxiliary plug 
through the two, and the index crank operated in con- 
nection with the outer plate in the usual fashion. 

We believe that there are many things yet to be learned 
in connection with spacing operations on the dividing 
head and that the latter will continue to form an in- 
teresting subject for study upon the part of tool makers 
and others who are often required to solve some problem 
in indexing apparently not covered by the usual meth- 
ods. 
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Auction Prices of Machinery 


It is a fairly safe bet that the sage who perpetrated 
the hoary adage about competition being the life of 
trade, had just returned from either an auction or a 
horse race. And the odds are strongly in favor of the 
auction. 

Given a standard machine both as to type and make, 
a fair number of men who need, or at least can use, 
such a machine, and above all an auctioneer who knows 
how to create the desire and excite the rivalry of the 
hidders, and we have the stage setting for a far keener 
competition than is found in any regular line of selling. 

Such were the conditions at the sale of the equipment 
of the E. R. Thomas Motor Car Co., of Buffalo, N. Y., 
ex-builders of the famous round-the-world ‘Thomas 
Flyer” and other cars. And as a result the prices se- 
cured for the different machines were extremely high 
in most cases. 

Never was a sale better advertised nor more carefully 
classified, there being over 6000 lots, each given a brief 
description and plainly labeled. The buyers were there 
in force, from Maine to Montana and perhaps beyond, 
reaching as far south as Louisville, Ky., as far north as 
Canada with England also represented. And the auc- 
tioneer had all the qualifications set forth in the pre- 
vious paragraph. 

There were dealers and users, but for the most part 
the dealers were out of the running when it came to 
such machines as lathes, planers, millers and similar 
tools. It was, essentially, a consumers’ auction, the high 
prices placing it out of the dealers’ hands except in a 
few instances, much to the delight of the receivers and 
the auctioneers who may well feel pleased with their 
work. , 

The machinery in the toolroom brought an average of 
three-quarters of full price when new, and almost none 
of it was than three to five years old. In the 
cases of some other machines, the bids ran to within 


less 
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five or ten dollars of that of new machines, being much 
higher than good judgment would seem to warrant, es- 
pecially in view of the fact that a maker or dealer always 
stands behind a new machine, while the buyer assumes 
all the risk of defects when he buys at public auction, un- 
less he can prove deceit or fraud on the part of the 
auctioneer. 

It is most fortunate for those who are forced to dis- 
pose of goods, that such a percentage of the human fam- 
ily seems to be possessed of the sporting tendency when it 
comes to buying or betting. Otherwise they would fare 
poorly at such a time. It may be one of the compensa- 
tions whereby the man who has, passes some of it along 
to the man who had, but hasn’t, just as we all give more 
to chureh fairs than we ever think of depositing quietly 
on the collection plate 

And in no other way can we account for the bidding 
and buying which crops out at auctions of all kinds. 
Dealers, as a rule, do not indulge in this from any in- 
herent virtue or absence of the same spirit, but owing 
to the necessity of reselling. But the user, who decides 
to show his neighbor that he can bid as high as he can, 
or higher, can hide the excess cost on the books far 
better than the dealer and so he bids just as he would bet 
on a horse race, often with the same result. 

We look in vain for the naturally expected discrimi- 
nation between makes of lathes or millers, as the case 
may be, the prices varying very little between all old, 
established makes and others not nearly so well known. 
Careful discrimination seems to be lacking in many cases 
where we would expect to find it. 

This was particularly noticeable in the Thomas sale. 
In most cases the careful buyer dropped out at half price 
or thereabouts, knowing that automobile shops are not 
noted for their careful use of machines, and particularly 
where the shop management changes very frequently, as 
in this case. Very special machines, which could be used 
for nothing else than Thomas products, brought far 
more than junk prices, which is about all they are worth 
to anyone else. Why men buy such tools is a mystery 
except on the impulse to buy something if it is cheap, as 
is told of the man who bought the second-hand tomb- 
stone because the last name was the same as his own and 
he might need it some time. 

Aside from being an indication of the frailties of hu- 
man judgment when the chord of intense competition is 
struck, or the sporting instinct, whichever it may be, 
there is very little information of value to gather from 
the Thomas sale. Such a large attendance at the sale 
indicates a good demand for machinery. The high prices 
show that cash is not scarce in the trade and that there 
is a firm belief in the continuance of good business, for 
even the sporting tendency is materially dampened by 
the prospect of poor business and no ready money. The 
demand for all kinds of machinery, from planers to 
sensitive drilling machines, was one of the most hopeful 
signs of the sale. 

Another notable feature was the number of buyers 
from Canada, while a number of machines were bought 
for, and shipped direct to England. Either machines are 
scarce in these countries or else there is not the differ- 
ence in prices some have imagined. The former suppo- 
sition is probably more nearly correct, as reports from 
Canada indicate that the machine business is very good 
there. 
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Portable Electric Grinders 


The illustrations represent a line of portable electric 
grinders recently developed by the Van Dorn & Dutton 
Co., Cleveland, Ohio. 

A bench-type grinder is shown in Fig. 1, while Figs. 2 
and 3 show, respectively, tool-post and aérial types. Of the 
last type several styles are made, including one with a 

















Fic. 1. PorTABLE ELectric BENCH GRINDER 

















Fie. 2. PortaBLe Exvecrric Too.-Post GRINDER 
12-in. extension. All of these tools have wheel-end taper 
bearings and adjustable thrust-end bearings. 

In the tool design, ready adjustment, without the re- 
moval of parts, was kept in mind. The pole pieces are 
made of Swedish iron and the motor housing, or shell, 


of magnetic steel. Oil chambers are cast integral with the 
motor housing and self-feeding lubrication is provided. 
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Fie. 3. PorrTaBLe Evecrric AERIAL GRINDER 
The motor is air cooled, and each machine is provided 


with the necessary connections, 


Cold-Sawing Machine 


The halftone shows a 26-in. steel foundry-type cold- 
sawing machine, recently built by the Newton Machine 
Tool Works, Philadelphia, Penn. 

The saw blade is 28 in. in diameter and has a ca- 
pacity for gates or risers up to 8% in. in diameter in one 
cut, and larger sizes by turning the stock. The machine 
carries a Tabor blade, having tempered steel body with 
hardened teeth and retaining wedges. With this equip- 
ment feeds of % to 1 in. per min. are available. 

In the main the machine is of the regular Newton con- 

















CoLtp-SaAWInNG MACHINE 

The driv- 
ing-spur gears are made of hammered steel and the driv- 
ing-pinion teeth are cut from the solid wormwhee! shaft. 
The driving wormwheel is a solid bronze casting, while 
the steel driving worm is fitted with roller thrust bear- 


struction, with which our readers are familiar. 


ings. 
The machine is ordinarily driven by a 10-hp. motor, 
and the saddle has power quick return. 
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Diamond Holder 


The diamond holder shown takes a 6-pointed diamond. 
The diamond rests on a copper rod or seat, which is held 
in place by a steel spring. The spring: eliminates the 
danger of damaging the diamond when thrust too heavily 


against the emery wheel. 
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DrAMOND HOLDER 


This tool is known as the Strong diamond holder and 
is marketed in a number of sizes by Montgomery & 
Co., New York, N. Y. 


o 
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Square or Hexagon Milling Fixture 


The fixture shown was designed for use on millers to 
meet the average requirements of straddle milling of a 
square or hexagonal nature. There are four V-slots milled 
in the body of the 4-in. universal chuck. Provisions are 

















Seuare or Hexagon MILLIne Fixture 


made for taking up wear on the rotation, as well as for 
binding rigidly while undercut. This fixture has a ca- 
pacity of 1 to 4 in., weighs about 30 lb., and is a recent 
product of the Garvin Machine Co., New York, N. Y. 
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Drafting Room Vertical File 


The vertical file shown was especially designed for 
blueprints, drawings, tracings, etc., so that they could be 
filed flat and at the same time indexed so as to be readily 
located. 7 

There are 20 manila pockets, reinforced with linen, 
which hang on lateral supports. When the cabinet is 
closed the pockets are held together tightly. When open 
they swing loose and are easily lifted out, or the prints 
can be removed without lifting out the folders. When 
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the cabinet is open, the flat front affords a handy table 
for notations or reference in the manner shown. It is 

















DraFrrinc-Room VERTICAL FILE 


made in two sizes, in mahogany and oak, by the Yawman 
& Erbe Manufacturing Co., Rochester, N. Y. 


Tool 


Grinder 
The halftones represent 


a line of bench-type grinders, 
recently developed by the Ransom Manufacturing Co., 
Oshkosh, Wis. It will be noted that provision is made 
for the ready attachment of wheel guards. 























Toot GRINDER 


The spindles are made of high-carbon steel, ground, 
and run in self-oiling, cast-iron, lined bearings, provided ~ 
with means to take up wear. This machine is made in 
four sizes. 
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Fifteenth Convention of the National 
Metal Trades Association 


The Fifteenth Annual Convention of the National 
Metal Trades Association met at the Hotel Astor, New 
York, Wednesday, Apr. 9. Some of the usual routine busi- 
ness was dispensed with and the time devoted to the pre- 
sentation of a beautifully engraved memorial to the retir- 
ing commissioner, Robert Wuest. Mr. Wuest has been 
connected with the association for many years and the 
necessity for his retirement in order that he may regain 
his health, is regretted by all concerned. 

At the conclusion of the retiring commissioner’s re- 


port, he says: 

One of the fondest dreams which your commissioner has 
allowed himself to cherish, was the establishment of a Na- 
tional Metal Trades Association Time Service Pension, to 
be applied to the employees reported by our members for as- 
sessments. I had hoped that such a system would be put 
into operation at no far distant date. Under this system I 
anticipated that it would cost our membership little, if any, 
additional assessment, and would weld together a vast army 
of skilled mechanics, since it would be possible for such an 
employee to receive attention after a period provided, whether 
he had worked in the shops of one or more of our members, 
thereby leaving open no question of his loyalty to our or- 
ganization and to his immediate employer. Hence the keynote 
of our association, as I knew it and carried it out, is individ- 


ualism. A pension system of this kind would be far-reaching 
in its operation and would further reduce the danger of 
strikes. 


REPORTS OF COMMITTEES 

Reports of the regular standing committees, covering 
industrial education, apprenticeship and compensation 
for industrial accidents were favorably received and 
brought out discussion. The report of the Committee 
on Industrial Education, of which F. A. Geier is chair- 
man, took the form of a summary of the conditions in 
the different states. An abstract of this report follows: 

CONNECTICUT 

HARTFORD—A continuation school was opened in Hart- 
ford in February, 1912, with a class of 20 students, which has 
since increased to 65. The manufacturers are taking a lively 
interest in the work. They expect also to establish a co- 
operative half-time course in connection with their high 
school when their new school is completed. 

BRIDGEPORT—Has a trade school established by the state, 
which takes in regular machine-shop work from local and 
outside factories. It is reported that this school is accom- 
-plishing much and that the manufacturers are very much 
interested. 

NEW BRITAIN—A state trade school, in which they have 
a part-time course for apprentices, also regular day and night 
courses is in operation here. 

STAMFORD—tThe Yale & Towne Mfg. Co. has what it 
terms a “training room,” which it has divided into three prin- 
cipal courses, namely, die making, tool making, and metal 
pattern making and chasing. It has 70 apprentices, and 
teaches mechanical drawing, arithmetic, algebra, geometry, 
trigonometry and theoretical mechanics. The company states 
its training room has been in operation for several years and 
has fully met expectations. 

WATERBURY—A continuation school for machine-shop 
apprentices, in which each group of students is in attendance 
four hours per week constitutes the educational system here. 

STATE LEGISLATION—A bill is before the Connecticut 
legislature widening the scope of the present state law. The 
state board is to be authorized to carry on as heretofore, the 
state trade schools, but this same power is given to local 
communities. Either the state board or the local board of 
education will, under this legislation, be empowered to carry 
on all-day part-time continuation or evening schools. Local 
schools approved by the state board will be reimbursed out 
of the state treasury to the extent of half the operating ex- 
penses up to $50 for each pupil given instruction. Schools 
operated by the state board or by a local board are to be 
surrounded by advisory committees to be composed in part 
of employers and employees. 

Connecticut has also adopted the Ohio law, giving local 
boards of education, as a local option, the power to make at- 
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tendance upon part-time and continuation schools compul- 
sory, for all employed children between 14 and 16 years of 
age, for a total of 240 hr. per year. 

ILLINOIS 


CHICAGO—A codéperative course is maintained at the 
Lewis Institute, which is fostered by the Chicago branch of 
our association, where apprentices spend one week at the 
shops and the next week at the school. Reports from this 
source are very encouraging. 

In addition to this, considerable work is being done in 
connection with the public school system, under which various 
vocational courses are being offered in six of the elementary 
schools. Three other schools, the Lucy Flower Technical 
High School, the Crane Technical High School, and the Lane 
Technical High School offer part-time courses. The board 
of education also maintains for three months in the year a 
school for carpenter apprentices, the apprentices being paid 
regular wages while attending. The evening vocational 
courses are also reported as growing enormously. Half-time 
classes for electrical workers have also been established. 

MOLINE—A continuation school for apprentices has been 
established here, the boys attending school a half day each 
week with pay. It is reported that increased interest is being 
taken in the movement by both the school and the manufac- 
turers. 

SPRINGFIELD AND DECATUR are starting an investiga- 
tion as to ways and means by which the industries of these 
cities and the schools can best codéperate in carrying on in- 
dustrial education. 

STATE LEGISLATION—A bill providing for state aid for 
vocational education has also been prepared and will be sub- 
mitted at the present session of the Illinois legislature. 

INDIANA 
The board of education has begun a sys- 
tem of coéperative industrial education in the buildings of 
the Winona Technical Institute, the last legislature having 
passed a law making this institute a part of the public school 
system of Indianapolis. 

HAMMOND—A codéperative scheme between the Conkey 
printing plant, which employs more than 5000 workers, and 
the public school authorities is in operation here. 

LAFAYETTE—A director of industrial education is to be 
employed here beginning in September, 1913, whose business 
will be largely to develop part-time, continuation and evening 
schools. 

STATE LEGISLATION—The Indiana Commission on Indus- 
trial and Agricultural Education appointed two years ago, 
made an excellent report and submitted to the legislature a 
series of bills, one of which sets up a state system for voca- 
tional education. Three laymen were added to the State 
Board of Education, which was charged with the administra- 
tion of the work. The State Superintendent of Public In- 
struction is to be the executive officer, acting through a 
deputy superintendent approved by the state board, who is to 
have special qualifications for the task. 

Agricultural, household arts, industrial and trade educa- 
tion are to be added, through all-day, part-time, continuation 
and evening schools, the state paying two-thirds the salary 
of the instructors. Advisory committees composed of em- 
ployers and employees are required for each of the schools 
receiving state grants. In addition the Ohio law has been 
adopted. 


INDIANAPOLIS 








MARYLAND 


BALTIMORE—Nothing specific has been done up to this 
time in the way of industrial education, but the Supervisor 
of Manual Training recently submitted a recommendation 
for the introduction of industrial training, making a strong 
plea that this branch of education be established in some of 
the schools. 

MASSACHUSETTS 

ATHOL—It is expected here to adopt a system along the 
lines of the Fitchburg plan. 

FITCHBURG—The manufacturers codjperate with the high 
school on a half-time basis, the boys being in the shops one 
week and the next week at the school. This has been in 
operation for about four years, with an enrollment of about 
100 students in the course, and is reported as being eminently 
successful. 

BOSTON—This city has continuation schools in connection 
with its public school system, in which the sessions of each 
class are held on two days each week, and each session is for 
two hours. It also has an industrial schoo] for boys and a 
trade school for girls. It is stated that Boston is very much 
in need of greater activity in this direction. 

PITTSFIELD AND WEST LYNN—The General Electric Co. 
maintains its own apprentice schools for young men with 
grammar-school education, as well as young men with a com- 
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plete high-school education, with which everyone is more or 
less familiar. 

QUINCY—A part-time coéperative school is in operation 
controlled by the city, the factory codperating with the school 
by furnishing employment for the pupils alternate weeks 
during the school year and full time during the summer. 
The school assumes full responsibility for the boys’ training 
in the shops. A. L. Barbour, superintendent of Quincy School, 
states: 

I have been informed recently by Mr. Allen of the State 
Board of. Education, that that department considers this school 
the most promising trade school in New England for the espe- 
cial reason that it is the only school in which the boy learns 
his trade under everyday shop conditions, while at the same 
time he is responsible wholly to the school. 


SPRINGFIELD—A technical high school doing excellent 
work is a part of the industrial educational system here 
Training is provided in the Evening School of Trades, and in 
the vocational school part-time work is; being established. 

SOUTHBRIDGE—This city has a half-time course in its 
high school modeled after the Fitchburg plan. It is expected 
to extend the course to additional lines of trade next Sep- 
tember. 

WORCESTER—This community has a trade school for boys 
and girls controlled by the city. The part-time and continu- 
ation-school propositions are reported as not having been 
successful here. 

STATE LEGISLATION—A bill is pending before the Massa- 
chusetts legislature which is expected to pass (having the 
Ohio law as its precedent), giving local school boards the 
right to require the attendance upon part-time and continua- 
tion schools of employed children between 14 and 16 years 
of age. 

MICHIGAN 


DETROIT—The Cass ‘Technical High School here has three 
divisions: Regular technical high school, night school, and 
continuation school. It is reported that the continuation 
school is meeting with every success. The Detroit Technical 
Institute is also giving vocational instruction to about 300. 
The Detroit University also has a continuation school of in- 
struction. 

SAGINAW—Industrial courses in the high school are con- 
ducted at Saginaw. It also has a trade school, where ar- 
rangements for codépérative courses with certain factories 
on the half-time basis are being made. 

KALAMAZOO—A part-time and continuation school car- 
ried on between the public schools and the manufacturing 
establishments was established last September. 

GRAND RAPIDS—A special committee has, during the past 
winter, been giving careful study to the needs and possibili- 
ties of industrial education, out of which some definite plan is 
soon to come. 





MISSOURI 


ST. LOUIS—The David Ranken Trade School has been 
offering for about three years a coéperative course for ap- 
prentices in connection with the St. Louis branch, under which 
the apprentice attends the school two half days per week, 
the employer paying the tuition fee of $15 per year and also 
paying the boy his regular wages while attending school. 
At present about 50 boys are enrolled. This course has now 
been extended to take in any manufacturer of the city who 
desires to make use of it. 

NEW JERSEY 

JERSEY CITY—This city is extending its industrial train- 
ing in the high schools. cS 

PATERSON—An endeavor is being made at the present 
time to establish an industrial school here. 

STATE LEGISLATION—A law, which in general is similar 
to that passed by Indiana, had, on Mar. 21, been reported 
favorably to the House floor. There is every likelihood that 
it will be passed by an overwhelming vote in both Houses 
and signed by the governor. Here the state pays half the 
operating expenses of the school, and advisory boards are to 
be required, under authority conferred by previous legislation 
upon the State Board of Education. 





NEW YORK 


NEW YORK CITY—During the current year short unit 
courses, giving direct preparation to meet the immediate needs 
of workers, in evening schools, have served the interests of 
thousands of wage.rvearners in this city. Along with this, 
part-time and continuation classes are being rapidly estab- 
lished, particularly in connection with the department stores 
and the clothing and garment-making trades. 

ROCHESTER—An investigation of a very practical kind 
as to ways and means by which the industries of Rochester 
and the schools can best codperate in carrying on industrial 
education has been started. 
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STATE LEGISLATION—A bill has been introduced into 
the assembly which widens out the law, so as to provide 
state aid for part-time, continuation and evening schools, as 
well as all-day schools. Instruction in agriculture, home 
economics, trades and industries is to be added. 

Another very important bill now pending is one which will 
enable the cities of the first and second class—New York and 
Buffalo—to set up part-time and continuation schools by an 
exercise of local option on the part of the board of education, 
for employed children between 14 and 16 years of age. who 
have not finished the elementary school course, and to require 
the attendance of such children upon these schools and classes 
instead of upon evening schools as is now the case. 


OHIO 


CINCINNATI—The codéperative course at the university 
continues with great success, this being now in its seventh 
year of operation. The number of students at present enrolled 
is about 325. A larger enrollment is not possible until the 
new Chemical Building has been erected, an appropriation 
for which was recently passed by the city council. and the 
construction of which will most likely soon begin. This college 
coéperates with about 65 different corporations, including 
machine shops, foundries, construction companies, railroads, 
traction companies, and the city government. 

The continuation school also continues to operate success- 
fully. An additional teacher was added to the faculty during 
the past year, and the school has maintained an attendance 
of 225 students. The coéperative course in the high schools 
has also been successful, although this has been in operation 
for only a short time. The work of the school is cotrdinated 
with the work of the shop by the school instructor. 

CLEVELAND—tThe Cleveland Board of Education is en- 
deavoring to give instruction in industrial education at three 
points in the city. The Jewish Orphan Asylum also gives 
some trade instruction to its inmates. The Brownell Indus- 
trial School has such children who have failed and are in dan- 
ger of being turned out of school with only a fourth- or fifth- 
grade education. Two thirds of their time is spent in shop 
work and the other third is spent in trying to grasp those 
subjects they failed to understand:‘in other surroundings. 

The East Technical High School provides that if, at the 
end of the second year a boy or girl chooses a certain trade 
as the one he desires to enter, he is allowed to specialize in 
that line. The West Technical High School provides for the 
same thing. In addition it originated this year a coéperative 
course for printers. Boys spend one hour twice a week at 
school for instruction in this trade. There are 35 boys in this 
course coming from 25 establishments. 

In last year’s report attention was called to the establish- 
ment of a continuation school by the Y. M. C. A. in Cleveland, 
with an enrollment of 84 boys at that time. At present it 
has a class of about 130 students. Seventeen Cleveland firms 
are codperating with the Y. M. C. A. in this movement, in that 
they pay for the time and tuition of such apprentices as they 
send to the school. H. C. Bayliss, of Cleveland, states that 
he believes the most important step to take place in Cleveland 
during the year will be a vocational guidance and industrial 
education survey of the city. 

TOLEDO—A movement is on foot similar to that in the 
Cleveland Y. M. C. A., the manufacturers paying for the ser- 
vice rendered. 





DAYTON—Compulsory continuation schools, which were 
organized in September, 1912, are in operation here. These 
are in operation in nine centers at the present time. The 


pupils are between 14 and 16 years of age, and such as have 
not completed the eighth grade. When they make an appli- 
cation for an age and school certificate to work in stores, 
factories, ete., the employer must agree to send them to this 
school. The pupils attend four hours each week. One hundred 
and sixty pupils are enrolled at present. 

Dayton also has a special vocational school for boys, 
which was opened in September, 1911, to take care of back- 
ward boys in the fifth and sixth grades, enabling them tv 
become better mechanics than they would otherwise be. 

The Dayton Y. M. C. A. also offers courses in industrial 
work, and has a continuation school in which pupils attend 
a half day each week. It is expected to enlarge the con- 
tinuation school materially in 1913. This is its first year of 
continuation work, and the Y. M. C. A. feels that it is doing 
more in this branch of the work than any other educational 
organization (including the public schools) in the city. The 
National Cash Register Co. is also carrying on extensive work 
in the way of industrial education among its employees. 


PENNSYLVANIA 


HARRISBURG—An apprenticeship school operated be- 
tween the Y. M. C. A. and the manufacturers is to be estab- 
lished next September. 

PHILADELPHIA—A movement is now on foot to study 
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continuation schools with the view of incorporating them 
in the Philadelphia system. 

DELAWARE COUNTY—The Williamson Free School of 
Mechanical Trades reports the result of its work in teaching 
the five trades of bricklayers, carpenters, stationary engi- 
neers, machinists, and pattern makers, as highly satisfactory. 
Its method of instruction, ete. as given in printed matter 
issued is very interesting. 

YORK—A four-year cotéperative course for apprentices, 
under which the boy works one week in the shop, and the 
next week attends school is in operation here. It is reported 
that this course is meeting with great success. 

STATE LEGISLATION—A law similar to that of Indiana 
is before the Pennsylvania Legislature and seems certain to 
pass, it having met the approval of the lower House recently 
by a vote of 182 to 5. 

RHODE ISLAND 

PROVIDENCE—Providence has a half-time course for ap- 
prentices in connection with the Technical High School, where 
about 60 boys are taking the course. The Browne & Sharpe 
Mfg. Co. also gives its apprentices a school course averaging 
three hours per week through the four-year course, the boys 
being paid regular wages while attending. This training is 
given by an instructor employed by the company, who gives 
his whole time to work among the apprentices. The Rhode 
Island School of Design is also doing good work along this 
line. 

WISCONSIN 

Laws recently passed by the Wisconsin Legislature re- 
garding industrial education, will, no doubt, result in greatly 
increased activity along this line in that state. These laws 
provide particularly for continuation schools and compulsory 
attendance five hours per week with wages paid and also 
give considerable latitude to the new State Board of Indus- 
trial Education, which consists of three employers, three 
employees and three experienced educators. The local boards 
likewise consist of two employers, two employees, and the 
city superintendent. 


THe ANNUAL BANQUET 

Perhaps the most constructive speech at the banquet 
was delivered by the Hon. W. L. Makenzie King, formerly 
Minister of Labor and Commerce of the Canadian Gov- 
ernment, who explained the operation of the Compulsory 
Investigation act, which has been in operation in Canada 
for something over six years. This is sometimes erron- 
eously referred to as a Compulsory Arbitration Act, when 
in reality it only provides for the compulsory investigation 
of all causes of disputes in public utility lines, before 
either a strike or a lockout can be declared. 

It has been found that the publicity attendant upon 
such investigation has prevented either side from coming 
before the public unless it was very sure of being in the 
right. As a result, there have been but 144 investiga- 
tions in six years, all but 17 of these accepting the settle- 
ments suggested by the investigating commissions, or less 
than three strikes per year. In view of the fact that this 
is being seriously considered in Great Britain, it is at 
least worthy of being looked into in our own country. 

THURSDAY SESSION 

The principal papers of the convention were delivered 
on Thursday, and dealt in general with the welfare of fac- 
tory employees. The first paper was presented by William 
H. Doolittle, Factory Inspector, National Metal Trades 
Association, under the title of “Luck, Law and Indus- 
trial Accidents,” of which the following is an abstract. 

The idea of luck is a very widely disseminated one. People 
of all nations have the belief that there is a chance in all 
things. The word “luck” is a popular one, and we hear it 
everywhere, every day. All classes of people use the term and 
variously apply it. Primarily it denotes that which happens 
mysteriously and unavoidably, affecting one’s interests or hap- 
piness. 

This popular conception of unforeseen happenings has 
a basis of fact. Many things do happen every day, concerning 
which the people affected had no previous knowledge. The 


notion that all these events are necessarily beyond our ken 
and that they are unavoidable, or that all which cannot be 
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readily understood is to be ascribed to such agencies as 
demons, goblins, and gnomes, is a legacy handed down to us 
from an ignorant and barbarous past by primitive people of 
other ages. Superstition and folk lore have even gone fur- 
ther in assuming that propitiation of these supposed enemies 
of mankind must be resorted to in order that the evils may 
be averted. These erroneous notions, perpetuated by the 
ignorant of all ages, are unfortunately taught to some extent 
even in this enlightened age. 


The prevention of industrial accidents by means of charms, 
incantations and mascots always has been and ever must be 
a lamentable failure. The application of scientific principles 
to accident prevention has met with success. A comparison 
of available statistics indicates that time, energy and thought 
expended in this way have been the means of greatly reduc- 
ing both the cost and the number of accidents. 

A reduction of 29 per cent. on a division of an immense 
railway system, of over 60 per cent. in the mills of some of 
the great steel companies, and of more than 73 per cent. in 
proportion to the number of operatives in one of the largest 
industrial plants in the East are results that must appeal to 
both humanitarians and financiers. In all of these instances 
the results were accomplished by systematic efforts. Some 
of the essentials of scientific accident prevention work may 
be enumerated, as follows: 

The setting aside of time for the investigation of the 
subject of accident prevention. Careful and continual inspec- 
tion of the premises where workmen are employed. Investi- 
gation of the cause of each accident and the recording and 
tabulating of it. The study of the causes of accidents which 
occur in like industries and under similar conditions elsewhere. 
The installation and maintenance, wherever possible, of me- 
chanical safeguards and safety appliances. The education of 
the workman as to the dangers of his occupation and the 
best means of avoiding accidents in connection with his work. 
Securing the coéperation of the workman in the efforts of the 
employer to promote safety and prevent accidents. 

In accident prevention work as in every field of human 
endeavor it pays to start right. Investigate the subject first 
of all. Get in touch with the safety movement. Get the 
safety spirit. Learn what others are doing. Time spent in 
this way is spent most profitably. 

Accident prevention may not be accomplished without in- 
spection. Inspections should be thorough in order that noth- 
ing dangerous may be overlooked. They should in all cases, 
be made by competent and practical persons who have 
technical and practical knowledge of dangerous places. In- 
spection should also be made by every person in the plant, 
particularly in the locality in which he is employed. Inspec- 
tions should be frequent—conditions change constantly. 

When an accident happens the first thing to be done after 
caring for the injured person is to investigate the cause, in 
order to prevent its repetition. We take issue with those 
persons who declare that “accidents just happen.” Such a 
statement is not much more than an effort to evade responsi- 
bility. It is an unfounded and pernicious statement, tending 
to put a premium on carelessness and to promote accidents. 
Every accident is capable of analysis, and in nearly every 
case the cause may be located. This should be done and a 
record kept for future guidance. Such statistics, carefully 
kept, are of great value. 

Svery man who has the safety of his employees at heart 
and every workman who desires industrial safety for himself 
and for his fellow workmen will give attention to happen- 
ings outside of his own plant. Machines and methods are 
proved to be dangerous by observing their operation and the 
results in different localities. The larger the field covered 
the more valuable will be the data gathered. Circular saws, 
for instance, cut, kick and kill in the same way in every part 
of the world. A serious accident may not have happened in 
a particular shop in all of its history, but this circumstance 
does not constitute an excuse for neglect. No plant, no 
industry, no locality is immune from accidents. The most 
successful safety engineers profit by the experience of others. 

There are many dangerous features of workshops that may 
be made comparatively safe by means of guards. It is im- 
portant that setscrews, gears, dead ends and all other man- 
killing parts of machinery be covered, inclosed or eliminated 
for the same reason that wild beasts are shut up or shot. 
All of this may be done without in the least cutting down the 
output of a factory—indeed, it tends to add to the output by 
giving the workman a sense of security. It is not enough, 
however, that safety devices be installed. They must be 
maintained. Someone must see to it that safeguards are 
both kept in order and in place. If for the exceptional job a 
guard must be removed it should be immediately replaced. 


Every possible effort should be made to secure the co- 
operation of the workmen in the safety movement, for pro- 
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gress in accident prevention beyond a certain point is utterly 
impossible if the opposition or indifference of the workmen 
to this important work is not overcome. That luck as a 
factor in accidents is always more or less under the control 
of man; that both good and bad luck are produced by the 
operation of natural forces; that these forces move accord- 
ing to well defined rules, or laws; and that men are lucky or 
unlucky just in proportion to their understanding of these 
laws and their disposition and ability to live and act in har- 
mony with them, may safely be affirmed. 


The second paper, “A Plea for Profit Sharing,” by 
Maurice Barnett, consisted of a review of profit-sharing 
systems, their methods of operation and general results 
for a number of manufacturing concerns. This paper 
provoked but little discussion and that was mainly 
of a nature pointing out objections to profit-sharing 
as a factor in rewarding labor. These can be summar- 
ized briefly, as the tendency of workmen to consider 
profit-sharing as a form of paternalism; the lack of in- 
centive in any form of deferred wage payment; the 
tendency of large payments of money to lead to waste and 
loss. In support of this the experience of a number of 
shops is cited and is to the effect that the receipt of a 
large sum of money_by workmen tends to dissipation in- 
stead of a proper investment ; the distribution of a reward 
through such a system penalizes the skillful men, as it 
is such men who contribute most to the success of a 
business. 

Because of these objections the opinion was expressed 
that some form of labor reward for increased efficiency 
should be made at frequent intervals, as on every pay day, 
provided the work could be individualized and each man’s 
product separated and gaged independently. When indi- 
vidual work cannot be so separated, profit-sharing is prob- 
ably the only method of rewarding increased effort. 

Col. Lewis T. Bryant, Commissioner of Labor, State of 
New Jersey, delivered an interesting and instructive ad- 
dress on “Fire Prevention in Factories.” This was illus- 
trated by lantern slides and a series of motion pictures, 
showing fire drills for both male and female employees. 
The State of New Jersey has done more than any other 
state in the Union to safeguard the lives of factory work- 
ers. In this state, the supervision of a factory building, 
the means of ingress and egress, the appliances for sanita- 
tion, the heating, ventilating, means for artificial lighting, 
elevators, and in particular the means to safeguard life 
against fire and panic are under the sole charge of the 
Commissioner of Labor. 

Since this progressive act went into effect, the commis- 
sioner has developed standard fire escapes, fire-resisting 
doors, windows, fire-alarm systems, methods for conduct- 
ing fire drills and regulations for all other activities with 
which he is charged. These are now enforced throughout 
the entire state. One feature of the fire-prevention method 
is the appointment of factory chiefs who have complete 
charge of fire-fighting equipment, fire drills and every- 
thing connected therewith. 

Suitable placards, giving the rules laid down by the 
commissioner, are furnished to these chiefs and are posted 
throughout the factory. The chiefs are required to keep 
a record of the condition of all apparatus under their 
charge and of all dfills held. To date some 750 of these 
factory chiefs have been appointed. Each receives a hand- 
somely designed badge from the commissioner. It is in- 
teresting to note that this act was a direct outcome of a 
disastrous factory fire in Newark, in which the lives of 25 
people were lost, and the lamentable Asch Building fire 
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in New York City, which cost the lives of 145 employees, 
mostly girls. 

The third paper of the session dealt with a proposed 
pension plan for employees, and was presented by Wil- 
liam Lodge. This paper will appear entire in next 
week’s issue. 

Mr. Alexander, in discussion, advocated a service pen- 
sion as opposed to old-age pension. He said that the 
prospect of an old-age pension was little incentive for a 
young man of 25 years to continue with his present em- 
ployer in the face of a better offer from some other shop. 
Furthermore, the old-age pension scheme tended to de- 
stroy the freedom of action of the employee and to a cer- 
tain extent, of the employer also. This is considered a 
very serious obligation. 

On the other hand, a service pension permits an em- 
ployee to change his place of employment without sacri- 
ficing all of the accrued interest in a pension to which 
he will be ultimately entitled. 

ELECTION OF OFFICERS 

The convention was brought to a close by the announce- 
ment of the election of the following officers for the en- 
suing year: 

President, W. A. Layman, Wagner Electric Manufac- 
turing Co., St. Louis, Mo.; first vice-president, L. H. 
Kittredge, the Peerless Motor Car Co., Cleveland, Ohio; 
second vice-president, Herbert H. Rice, the Waverley Co., . 
Indianapolis, Ind.; treasurer, F. C. Caldwell, H. W. 
Caldwell & Son Co., Chicago, Ill. 





PERSONALS 
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Stanley Whitworth, formerly assistant manager of the Mc- 
Cue Axle Co., Buffalo, N. Y., is now superintendent of the 
Vaughan Car Co., Kingston, N. Y. 

Clifford Talbot, until recently superintendent of the Carter- 
car Co., Pontiac, Mich., has accepted a similar position with 
the American Motors Co., Indianapolis, Ind. 

J. E. Coxwell is now New England sales agent for the Co- 
lumbia Steel & Shafting Co., Pittsburgh, Penn., with head- 
quarters in the Marshall Building, Boston, Mass. 

William J. Alles, night superintendent at the Westing- 
house Electric & Mfg. Co., East Pittsburgh, Penn., has ac- 
cepted the position of assistant manager of the Dodge Bros. 
plant, Detroit, Mich. 

L. M. Waite, for many years eastern representative of the 
National-Acme Mfg. Co., Cleveland, Ohio, has resigned in 
order to become associated with the Fitchburgh Machine 
Works, Fitchburg, Mass. 

Oscar E. Perrigo, an occasional contributor to our col- 
umns, and a consulting engineer, Boston, Mass., delivered a 
lecture on rapid-change gear devices before the March monthly 
meeting of the Providence Mechanical Engineers Association. 





OBITUARY 











Philip Diehl, vice-president of the Diehl Mfg. Co., Blizeth- 
port, N. J., and an eminent figure in the electrical industry, 
died on Apr. 7. Mr. Diehl’s interest in the development of 
electrical apparatus dated back to 1879, during which period 
he was the recipient of many honors in recognition of his 
work. 

William H. Fletcher, engineer and shipbuilder, vice-presi- 
dent of the W. & A. Fletcher Co., and president of the Con- 
solidated Iron Works, Hoboken, N. J., died at his home in 
New York City, on Apr. 2, aged 56 years. Mr. Fletcher was 
a prominent member of the Engineers Club, of which he 
served as president for several terms, and was a conspicuous 
figure in the shipbuilding industry of this country. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The garage and salesroom of the I. Lalor Automobile Co., 
Stanhope St., Boston, Mass., were damaged by fire, Apr. 6. Es- 
timated loss, $12,000. 

Fire, at Boston, Mass., Apr. 2, 
plant of C. H. French, Atlantic 
teries and models. 

The Clinton Wire Cloth Co., of Clinton, Mass., 
plans prepared for a new factory addition. 

R. M. Sherman is to build a combination peanto and garage 
on Main St., Fitchburg, Mass., to cost $10,0 

Joseph Serletto is to build a fireproof xo ARR garage 
on Park St., Southbridge, Mass. 

The Hendee Mfg. Co., manufacturer of motorcycies, Spring- 
field, Mass., has decided to build a larger plant in East 
Springfield, than the original plans call for. An additional 
expenditure of $20,000 will be required. Noted Mar. 20. 

The Bay State Elevator Co., Springfield, Mass., has pur- 
chased a site in East Springfield, for the construction of a 
new plant. The new structure will be 200x210 ft., one story. 

The Worcester Metal Goods Co., of 15 Hermon St., Wor- 
cester, Mass., has increased its capital from $30,000 to $50,000, 
the increase to be used for installation of new machinery. 
Edwin Brown, pres. and secy. 

John Jenkinson, of Central Falls, R. L, has started work 
on the foundations for a brass foundry, which will be 45x50 
ft., with an ell 18x20 ft. 

The Ford-Perry Co. has been incorporated in Rhode Is- 
land and will start the construction of a factory for manu- 
facture of jewelry at Providence. Capital, $25,000. J. Parker 
Ford, pres. 

The Southbridge Optical Tool Co., of Southbridge, Mass., 
on account of lack of space, is to remove to larger quarters 
at Providence, R. H. Simonds is mer. 

The Cadillac Automobile Co. of Rhode Island, is to have a 
three-story brick garage at Providence, R. I. The new struc- 
ture will occupy the site of the old Broad St. Christian 
Church at Broad and Fenner Sts. 

The Pequonnock Foundry Co., Bridgeport, Conn., manufac- 
turer of grey-iron castings, plans to erect at once a pattern 
shed, 34x100 ft. G. E. Kirstew is mgr. 

The Bridgeport Brass Co. will build an addition to its 
plant on Housatonic Ave., Bridgeport, Conn., to be 43x70 ft., 
one story. 

The Clark Bros. Co., manufacturers of nuts and bolts, will 
build a four-story addition to its plant at Milldale, Conn. 

The Manufacturers’ Foundry Co., Waterbury, Conn., is hav- 


caused $4000 damage to the 
Ave., manufacturer of bat- 


is having 


ing plans prepared for the construction of a new plant, 35x65 
ft., two stories, on Railroad Hill St. 
The National Brass Co. has been incorporated at Water- 


bury. Conn., by M. J. Byrne, F. C. Smith and Arthur A. Tanner, 
capital, $50,000, who will build a factory for the manufacture 
of iron and brass specialties. 


MIDDLE ATLANTIC 


The plant of the Deyo-Macey Co., Binghamton, N. Y., manu- 
facturer of gasoline engines, has been purchased by the Mas- 
sey Harris Co., Toronto, Ont. The capacity of the plant will 
be enlarged at once by the new owners. 


The William Robertson Machine & Foundry Co., 
N. Y., is planning an addition to its plant. 


Fire, Apr. 5, destroyed the three-story cupola and damaged 
the machine shop at the plant of the Buffalo Smelting Works, 


STATES 


Buffalo, 


at the foot of Austin St., near the Niagara River, Buffalo, 
N. = Loss, $50,000. The damage will be repaired immedl- 
ately. 


Fire, Apr. 2, destroyed the roundhouse and shops of the 
Jamestown, Chautauqua & Lake Erie Ry. Co., Jamestown, 
N. Y. Loss, $50,000 


The American Malleable 
story addition, 50x75 ft., to 
Erie R.R., Lancaster, N. Y. 


Haskins Bros., Lockport, N. Y., will build a garage on Elm 
St., on the site of old buildings which are now being demol- 
ished. 


John Thuerer, 804 llth Ave., New York, N. Y., has awarded 
contracts for the construction of a one-story wheelwright 
shop, 100x50 ft. The estimated cost is $30,000. 

The Sedgwick Machine Works, manufacturers of elevators 
and dumbwaiters, are having plans prepared for the erection 
and ~ of an additional plant on a site recently pur- 
chased. wight R. Sedgwick, Poughkeepsie, N. Y., is mer. 

Plans have been prepares for an addition to the plant of 
the Rome Wire Works, at Rome, N. Y. The building will be 
135x200 ft. 

Rex Davis, Ford agent at Theresa, N. Y., will construct a 
garage on the Getman House property during the summer. 

The building on Front St., Tro N. Y., occupied by the 
Thorn Hold-Fast Metal Bar Co., and the Charles Jiles-Mileson 


Castings Co. is building a one- 
its plant at Central Ave. and the 


Loss, $50,- 


Nickel Plating Co., was damaged by fire, Apr. 1. 


000 
The Myers Mfg. Co., Camden, N. J., manufacturer of tin 
boxes and like specialties, will build a one-story addition to 


its plant, 27x67 ft., on Seventh St. 

The Board of Education, Camden, N. J., will receive bids 
until Apr. 21, for manual training equipment for use in sev- 
eral of its schools. Harry C. Sharp is chn. of the Com. 

Bids have been received by Fred A. Phelps, arch., 9 Clin- 
ton St., Newark, for the construction of a two-story factory, 
120x66 ft., in East Orange, N. J., for the Howard Minature 
Lamp Co., 237 Academy St., Newark. The estimated cost is 


construction of an addi- 


Plans are being prepared for the 
Eliza- 


tion to the garage of F. V. Price, at 14 Westfield Ave., 


beth, N. J. The building will be about 30x104 ft. 

The Hyatt Roller Bearing Co., Harrison, N. J., has awarded 
a contract for the construction of a three-story addition to 
its plant. 

Arthur Seeney, alterations 


Long Branch, N. J., will make 


and improvements at the Fixler Garage on Brighton Ave. and 
conduct it as a garage and repair shop. 

The Mundy Garage & Machinery Co., Newark, N. J., has 
leased property at 102 Green St., and will establish a new 
garage and plant. 

The Ingersoll.Rand Co., New York, has awarded a con- 


tract for the construction ofa four-story factory of reinforced 
concrete at Phillipsburgh, N. J Estimated cost, $90,000. The 
concern manufactures air compressors, tools, etc. 

Luther Chew & Son, Mantua, N, J., will build an addition 
to their machine shop. 

The Lowres Optical Co., Newark, N. J., manufacturer of 
optical goods, has increased its capital from $100,000 to $150,- 
000 to provide for business extensions. 

Louis Sacks, Newark, N. J., who operates an iron foundry 


on Hamburg Pl., will build an addition tv his plant. The 
foundry specializes in steel plate work 
E. J. Kurkjahn, Princeton, N. J., operating a commercial 


shop on Nassau St., will build a similar 


garage and machine 
both establishments will be main- 


plant on Chambers St.; 
tained. 

The pattern shop of the John BE. 
ton, N. J., manufacturer of stationary 
Was recently destroyed by fire. The 
three stories, of brick, will be rebuilt. 

The Latrobe Electric Steel Co. has been organized with 
a capital stock of $300,000, and will build a plant near tnat 
of the Vanadium Alloys Steel Co., Connellsville, Penn., for the 
manufacture of manganese steel castings by the electric pro- 
cess. The company will buy a five-ton electric furnace. Mar- 
cs Saxman is pres. 

The General Electric 


Thropp’s Sons’ Co., Tren- 
boilers and engines, 
structure, which was 


Co. contemplates the construction of 


additions to its plant at Erie, Penn. Plans provide for a ma- 
os shop, 275x400 ft., and an addition to the foundry, 150x 
250 ft. 


The Carlisle Frog & Switch Co. 
to its foundry at Carlisle, Penn. 


The scientific department and machine shop of Haverford 
College, Haverford, Penn., known as Whital Hall, was de- 
stroyed by fire recently with a loss estimated at $20,00v. 


The Republic Iron & Steel Co. is erecting two openhearth 
furnaces at Lansingsville, Penn., and two new bar mills at 
its Brown-Bonnel plant. Equipment will be required. 


Wolfgang Richter 
chine shop at Van Kirk and Erdrich Sts., 
It will measure 44x92 ft., and cost $9300. 


F. L. Shissler and William West contemplate the construc- 
tion of a six-story factory, at Eighth and Spruce Sts., Phila- 


plans to build an addition 


has broken ground for a two-story ma- 
Philadelphia, Penn. 


delphia, Penn. Estimated cost, $70,000. The new building 
will be equipped for the manufacture of gas and electric- 
lighting fixtures. 


building a three-story machine 


Moore & White are 
and 15th St., Philadelphia, Penn. 


60x71 ft., at Lehigh Ave. 
timated cost, $20,000. 


The William Cramp & Sons Ship & Engine Building Co., 
Philadelphia, Penn., has acquired property adjoining its 
plant on Richmond 8St., and plans the erection of an addition. 


The Model Gas Engine Co., Peru, Ind., contemplates pur- 
chasing a portion of the Carr property at Lexington Ave. and 
the Pennsylvania R.R., Pittsburgh, Penn., and building a new 
plant. Estimated cost, $200,000. 


The Simonds Mfg. Co., Pittsburgh, Penn., manufacturer of 
gears and special machinery is building an addition, 75x100 ft. 


shop, 
Es- 


Fire, Apr. 3, destroyed the machine shops and power house 
of the Susquehanna & New York R.R. Co., West Williamsport. 
Penn. Loss, $50,000. 


The Western Maryland Ry. has announced that it will erect 
new car shops in Hagerstown, Md., for the repair of locomo- 


tives. The estimated cost is $330,000. J. M. Fitzgerald is pres. 
H, C. Foltz is having plans prepared for the construction 
of a one-story machine shop, 40.120 ft., at Hagerstown, Md. 


Mack & Kountze are archs 








SOUTHERN STATES 


The plant of the Parkersburg Iron & Steel Co., Parkers- 
burg, W. Va., which was damaged by flood, is being repaired. 
A new generator and other equipment will be installed. C. 
F. Nieman is pres. 

The Virginia R.R. Co., Princeton, Vt., is planning several 
additions and extensions to its shops at Princeton. 

The Wheeling Traction Co. contemplates the construction 
of a building at Wheeling, W. Va., for cutting and bending 
rails. 

The Agricultural & Mechanical College, Raleigh, N. C., will 
build a mechanical engineering shop to contain machine shops, 
woodworking shops, foundry, forge and laboratories. Esti- 
mated cost, $50,000. 

The Smalley Motor Car Co., Lincoln, Neb., plans to build 
an automobile factory at Kissimmee, a. 

The Sure Lock Nut Co., recently incorporated with a capi- 
tal stock of $250,000, contemplates establishing a plant at 
Tampa, Fla., for the manufacture of its specialties. 


The Stern Foundry & Machine Co. has taken out a permit 
for the construction of a brick and steel building at Annunci- 
ation and Richard Sts., New Orleans, La. Estimated cost, 
$15,000. Diboll, Owen & Goldstein are archs. Noted Mar. 6. 

J. D. Tipple will establish a pattern shop at 17th Ave. and 
Centennial Blvd., Nashville, Tenn. The concern will need 
woodworking machinery. 

The Southern Sheet & Tin Plate Co. will receive bids until 
May 1, for constructing a building at.,Ashland, Ky. Estimated 
cost, $2500. J. W. Job is pres. 

The Marshall-Featherstone Motor Car Co. plans to build 
a machine shop, 50x50 ft., at its garage at Lexington, Ky. 

The Cumberland Motor Co., recently incorporated at Pine- 
ville, Ky., with a capital stock of $50,000, has purchased the 
Asher cooperage plant near the aty, and will alter and equip 
it for the manufacture of automobiles. 

The Young Aéroplane Co., Kansas City, Mo., contemplated 
establishing a branch factory at Paducah, Ky. 


MIDDLE WEST 


The United States Automatic Co., Amherst, 
sidering the erection of an addition to its factory. 
ing will be one story, 50x200 ft. 

Bids will be received soon by the Tool Steel Gear & Pinion 
Co., Cincinnati, Ohio, for the erection of a machine shop and 


Ohio, is con- 
The build- 


foundry. The building will be one story, 230x125 ft. Esti- 
mated cost, $30,000. 
The American Steel & Wire Co., Cleveland, Ohio, will 


The building will be a two- 


erect an addition to its wire mill. 
Plans are being pre- 


story structure, 69x60 ft., and 110x64 ft. 
pared. 

The Electric Products Co., manufacturer of the Wotton 
automatic charging panels, will move from its present quar- 
ters at 6536 Carnegie Ave., Cleveland, Ohio, to its new plant 
at 10514 Dupont Ave. The firm’s capacity will be doubled. 

Ohio State University has received bids for the erection 
of additions to shop buildings to cost about $10,000. Carl 
Steeb, Columbus, Ohio, !s secy. of the board of trustees. 

The Superior Foundry Co., Cleveland, whio, has let the 
contract for a two-story new factory building, §0x100 ft., on 
East 7ist St. 

The Public Service Director of Cleveland, Ohio, has let the 
first contract for the erection of a municipal machine shop, 
70x150 ft., on Croton Ave., Cleveland, Noted Mar. 27. 

The W. S. Tyler Wire Co., Cleveland, Ohto, maker of wire 
goods of all kinds, and structural iron work, will soon build a 
large three-story and basement addition to its plant. 

The Safe Storm Shield Co., Fremont, Ohio, is planning an 
addition to its plant at Fremont. 

The U. S. Automobile Co., Lorain, Ohio, at a recent meeting 
of the stockholders, decided to double the present capacity of 
the plant. 

Arthur Bannon, Portsmouth, Ohio, is having plans pre- 
pared for the erection of a two-story brick garage on Gallia 
St., below Findlay St. 

The Ohio Electric Car Co., Toledo, Ohio, has started work 
on an extension which will double its capacity. “ 

The Weller Thomas Co., Zanesville, Ohto, capitalized at 
$1,000,000, will build a plant to manufacture engines and au- 
tomobile fire trucks, 

W. T. Barnes, Zanesville, 
132 ft. 

The Becker Autmobile Co., Grand Rapids, Mich., has leased 
the Pere Marquette warehouse at Wealthy Ave. and will con- 
vert same into an automobile assembling factory. 

The National Brass Co., Grand Rapids, Mich., will erect a 
new factory on Madison Sq., between Eugene St. and Silver 
Creek. Plans have been prepared by F. P. Allen & Son, Grand 
Rapids. 

Fire, Mar. 27, damaged J. D. McLaren Elevator Co.’s plant, 
Charlotte, Mich. Loss, $20,000. 

The General Motors Truck Co., Detroit, Mich., will erect a 
one-story building to be used as a salesroom and garage. It 
will cost approximately $20,000 and is to be completed within 
90 days. , 

The Michigan Motor Co., Kalamazoo, Mich., is erecting a 
five-story addition to its factory. An appropriation of $280,- 
000 has been made for its erection and equipment. 


The Pontiac Bridge & Boiler Works, Pontiac, Mich., has 
commenced breaking ground for its proposed new plant, at 
Pontiac. 


Ohio, will erect a garage, 40x 


A new addition is being built to the plant of the J. E. 
Bolles Iron Works, Detroit, Mich., at Fourth and Porter Sts., 
which will add 40% to its present capacity. 
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Fire, Mar. 22, damaged the bolt room of the Pullmun Co., 
ry tee St. and Cottage Grove Ave., Chicago, Ill. Luss, 

The Goodwin Car Co., Chicago, IIL, is erecting a cne-story 
factory, 60x200 1tt., to cost $20,000. 

Cc. R. Bronson, Chicago, Ill., will build a one-story brick 
machine shop, at 4514 Lexington St., 50x120 ft. 

The North Chicago Foundry Co., Chicago, Ill, recently in- 
corporated by John Rouse and associates, of Chicago, is plan- 
ning to build a plant in North Chicago, Il. 

The Temple Pump Co., Chicago, Ill., has awarded the con. 
tract for the erection of a one-story factory, 125x165 ft. 

The Chicago & Alton R.R. Co., Chicago, Tll., has awarded 
the contract for the erection of a roundhouse with 30 stalls 
at Glenn, Ill. The cost is estimated at $80,000. J. H. Leyon- 
marck, Bloomington, Ill, is mech. engr. 

The Independent Harvester Co., Plano, Ill., is receiving bids 
for the erection of a new foundry, 208x136 ft., and a mill 
room, 136x80 ft., three stories. The foundry is to be of mod- 
ern steel construction and the mill room of reinforced con- 
crete. These are the first buildings of a $3,000,000 plant 
which the company proposes to erect and equip during the 
next three years. 

The Bloomer Machine Works, Bloomer, Wis., has leased 
the Peterson implement building and will remodel it into a 
garage and repair shop. The company will conduct a general 
repair shop, specializing in automobile repairing. 

W. B. Stevens, Clintonville, Wis., has formed a company 
and will build a garage, machine shop and salesroom at Clin- 
tonville. The name of the firm will be the Star Garage Co. 

William Diemann, 725 Greenfield Ave., Milwaukee, Wis., 
— erect a garage and salesroom to cost approximately $10,- 


The Garage Equipment Mfg. Co., Milwaukee, Wis., is going 
to rebuild its factory immediately, which was recently de- 
stroyed by fire. 

William Heermann, Sheboygan, Wis., is having plans pre- 
pared for a garage to be erected at Michigan Ave. :nd North 


10th St. The garage has been leased ty» the E. & H. Garage 
Co. 
WEST OF THE MISSISSIPPI 
E. G. Dalseth, Clurton, Minn., plans to build a garage, 
44x80 ft. 


Jacob Kiefer, Moorhead, Minn.,, will erect a large garage 
at Fifth and Front Sts. 

The Murray Automobile Co. has been organized at Slay- 
ton, Minn., and will erect a garage, 50x100 ft., at Main and 
Porter Sts. 

The Mfg. & Supply Co., Virginia, Minn., plans to erect a 
brass foundry in Virginia. 

W. R. Chamberlin, Wabasha, Minn., will erect a public ga- 
rage at Main and Allegheny Sts. 

Richardson & Rupert, Anaconda, Mont., are having a ga- 
rage, 50x140 ft., constructed on East Park Ave. 

The Young Portable Device & Mfg. Co., Brookfield, Mo., 
recently incorporated with a capital of $50,000, will estab- 
lish a plant for the manufacture of patented devices. The 
incorporators are: Frank R. Young, Ernest R. Lucas and H. 
W. Roloff. 

The Swan Machine Co., Joplin, Mo., recently incorporated, 
will erect a machine shop in Joplin. 


WESTERN STATES 


Fire, Apr. 5, destroyed the plant of the Summer Iron Works, 
Everett, Wash. Loss, $600,000. 

The Hoquiam Automobile Co., Hoquiam, Wash., is having 
a twe-steuy garage of reinforced concrete erected on Eighth 
St., near Hoquiam Bridge. 

The Astoria Iron Works, Georgetown, near Seattle, Wash., 
is planning to make extensive improvements and additions in 
its plant. About $100,000 will be expended. 

The Ford Motor Car Co., Detroit, Mich., will soon ask bids 
for the construction of a new five-story concrete factory at 
Seattle, Wash. The estimated cost is $250,000. 

Schmidt & McMahon, McKinley Ave., Tacoma, Wash., will 
build a sheet metal shop on the tide flats, Tacoma. New ma- 
chinery will be installed and the expenditure will be about 
$10,000. Merrill & Mahon, Savage-Scofield Bldg., Tacoma, are 
the archs. 

The Beaver Automobile Co., Portland, Ore., recently incor- 
porated with a capital of $150,000, will erect a plant in Van- 
couver, Wash., for the manufacture of automobiles. 

The Los Angeles Motor Truck Co., Los Angeles, Calif., will 
erect five new buildings of reinforced concrete. The build- 
ings and equipment will cost approximately $300,000. 

P. V. St. Clair and Antonio E. Gordon, Los Angeles, Calif., 
will erect a commercial garage and machine shop on Ninth 
St. and Vermont Ave., Los Angeles. The building will be 
~—- ft. A. W. Riewe, California Bldg., Los Angeles, is the 
arch. 

The Pacific Electric Railway Co., Los Angeles, Calif., plans 
to erect a large car barn and shop building on Seventh St., 
Los Angeles. The building will be 70x250 ft. M. CG Halsey, 
Pacific Electric Bldg., Los Angeles, is preparing plans. 

The Pacific Sanitary Mfg. Co., Richmond, Calif., plans to 
add a brass foundry to its olant. A mill for the manufac- 
ture of wooden crates will also be added. 


CANADA 


The J. I. Case Threshing Machine Co., Racine, Wis., advises 
us that it does not contemplate establishing a branch factory 
in Canada. Noted Apr. 3. 

Bids were received at the office of the Commissioners of 
Transcontinental Ry., Ottawa, Ont., until Apr. 13, for the erec- 
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tion of a 12-stall engine house at O’Brien, Que., 113 miles 
east of Cochrane, Ont. P. E. Ryan is secy., Ottawa. 
The Dominion Wire Cloth Co., Ottawa, Ont., is having 


plans prepared for a $25,000 addition to its factory on Arm- 
strong St. J. R. Buchanan is Mgr. Noted Jan. 2. 

Articles of incorporation have been filed by the Dominion 
Fireless Cooker Co., Toronto, Ont., which will build a plant 
for the manufacture of fireless cookers and aluminum ware. 
The capitalization of the company is $40,000. The directors 
are Harris E. Wallace, Lowell W. Wood, and Eric R. 
son. 

The Swedish Crucible Steel Co., Detroit, Mich., will erect 
a new branch plant at Windsor, Ont., and also is considering 

lans for acquiring lands for a gray-iron casting foundry. 
Rotea Apr. 10. 

The Vincent Steel Process Co., Detroit, Mich., will 
a factory at Windsor, Ont., to cost about $15,000. 
Apr. 10 

The Alberta Machine Shop & Foundry, Medicine Hat, Alta., 
is erecting an addition to its present plant, at a cost of 
$4000, and will install about $10,000 worth of new machinery. 

The Medicine Hat Radiator Co. has been organized at Medi- 
cine Hat, Alta. and will establish a plant, costing about 
$100,000, for the manufacture of radiators. The main factory 
will be 80x250 ft., and there will be offices, boiler and engine 
room, ete. L. Carey Wright, Sauk Center, Minn., is mgr. 


GENERAL MANUFACTURING 


ENGLAND STATES 


Thomp- 


build 
Noted 


NEW 


Pierce & Townsend, Bangor, Maine, will build a new lum- 
ber mill, 60x100 ft., at East Machias, Maine. 

The C. D. Woods box factory at Endfield, Mass., was de- 
stroyed by fire, Apr. 2. Estimated loss, $20,000. 

The Tremont & Suffolk Cotton Mills, Lowell, Mass., con- 
template the erection of a mill in connection with a general 
improvement of the plant. 

James R. Cooper, leather manufacturer, of Dorchester, 
Mass., has purchased the Westboro Mills on_Beach St., and 
will remove his business from Dorchester to Westboro, Mass., 
which is a much larger plant. 

The Cutler Co., of North Wilbraham, Mass., has purchased 
a site at Westfield, Mass., for the construction of a grain ele- 
vator. 

The Salts Textile Mfg. Co., Bridgeport, Conn., is having 
plans prepared for the construction of another addition to its 
plant. The Fletcher Engineering Co. is arch. 

The H. O. Canfield Rubber Goods Co., Bridgeport, Conn., 
will build a 52x74-ft., three-story addition to its plant. 

The Cranston Worsted Co., Bristol, Conn., is preparing 
plans for the construction of an addition to its main factory. 
of the 


Fire, Apr. 3, destroyed the two-story silk factory 
Brainerd & Armstrong Co., at Greenville, Conn. The main 
offices of the company are at New London, Conn. 

The Stamford Chemical Co., Stamford, Conn., will rebuild 


its plant which was recently destroyed by fire. 

Christian Feigenspan will build a refrigerating plant in 
connection with his new building on Lewis St., Torrington, 
Conn. 

The Winsted Hosiery Co., Winsted, Conn., has awarded the 
contract for the construction of an addition to its plant on 
Holabird St. The structure will be 32x60 ft., four stories. 
Noted Mar. 13. 


MIDDLE ATLANTIC STATES 


Fire, Apr. 5, destroyed the plant of the Forest Paper Mills, 
Amsterdam, N. Y. Loss, $60,000. 

The Robert Gair Co., manufacturer of paper goods, has 
awarded a contract for the construction of a factory at Wash- 
ington and Front Sts., Brooklyn, N. Y. The building will be 
ten stories, 125x200 ft., of reinforced concrete. William Hig- 
ginson is arch. 

The Boeck Mfg Govpasatien. recently incorporated with a 
capital stock of $100,000, to manufacture shades, curtains, 
will establish a factory at Farmingdale, N. Y. 


etc., ae 
Boeck, E. C. Hill, New York City, and C. H. Norton, Bright- 
water, N. Y., are the incorporators. 

The Niagara Paper Bag Co., North Tonawanda, N. Y., is 


enlarging its facilities and adding new equipment. 

The W. G. Fahnestock Co., Philadelphia, Penn., will erect 
a three-story factory, 150x120 ft., at Paynes Ave. and the 
Erie R.R., North Tonawanda, N. Y., and will equip the same 
for the production of cocoa and chocolate. he estimated 
cost is $150,000. 

The Franklin County Hydraulic Corp., Watertown, N. Y., 
recently incorporated with a capital of $100,000, will build a 

round wood ae at Chasm Falls, N Y., and a sawmill at 
Fitusville, | ee A 

Fire, Apr. 1, destroyed the plasing mill of Parker & 
Whittaker, Pierce St., Westchester, N. Loss, $7000. 

A. H. Green, Camden, N. J., manufacturer of asbestos pipe 
coverings, and other asbestos products, will build a two-story 
addition, 35x56 ft., to his plant on Federal St. 

The wagon and automobile body factory of the Cope Co., 
Springfield Ave., Hilton, N. J., was destroyed by fire recently 
with a loss estimated at $35,000. The plant will be rebuilt, 
and its former capacity increased. Munn M. Dudd is gen. mer. 


The Robert Griffin Co., manufacturer of wall paper, 425 
Fifth Ave., N. Y., is having plans prepared by W. W. Knowles, 
arch., 1133 Broadway, New York, for the construction of a 
two-story factory, 280x112 ft., in Jersey City, N. J. 

The Ringwalt Linoleum Works, New Brunswick, N. J., 
contemplates the construction of an addition to the plant, also 
the installation of a new engine and two boilers. 

The main building at the plant of the Sanitary Earthen- 
ware Specialty Co., at Trenton, N. J., which was destroyed 
by fire, Feb. 21, is now being rebuilt. Noted Mar. 6. 


, ae 
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The Puritan Woolen Mills Corp. has been incorporated at 
Erie, Penn., and will build and equip a mill there. F. H. 
Paul is one of the incorporators. 

The Moorhead Knitting Mills has awarded a contract for 
the construction of a four-story factory, 56x46 ft., at Har- 
risburg, Penn. The estimated cost is $28,000. C. Howard 
Lloyd, Telegraph Blidg., is arch. Noted Mar. 6. 

Burk Bros., manufacturers of leather, 409 Arch St., Phila- 
delphia, Penn, have awarded a contract for the construction 
of a two- and three-story factory of reinforced concrete, 
132x106 ft., at 919 North Third St. The estimated cost is 
$80,000. 

Gustav Becker, Frankford Ave., has awarded a 
for the construction of a one- and two-story bakery, 


contract 
100x56 


ft.. at Philadelphia, Penn. The estimated cost is $10,000. 
Charles Balderson, 411 Walnut St., is arch. 
Fred Pearson & Co., Philadelphia, Penn., manufacturers 


of plushes, etc., have purchased a new building and will re- 
move from their present location early in June. Additional 
machinery will be installed to double its capacity. 

The United Roofing Co., Philadelphia, Penn., is having esti- 
ates prepared for two factories, one 119x60 ft., and the other 
3x34 ft., to be built at Marcus Hook, Philadelphia. 

Fire, Apr. 3, totally- destroyed the factory of the Woods 

& Lloyd Co., 13th St. and Jane Ave., Pittsburgh, Penn. Loss, 
$100,000. Glass-house supplies are manufactured by the firm. 

Levenson & Zenitz, manufacturers of furniture, 3 North 

Gay St., Baltimore, Md., have purchased property at Gay and 
Frederick Sts., upon which they will erect a new factory, esti- 
mated to cost $100,000. 


SOUTHERN STATES 


F. L. Duson and J. O. Billingsley, Colonial Beach, Va., will 
build a canning factory at Little Ferry on Mackadoe Creek in 
lower King George, Va. The firm will be known as the Vir- 
ginia Packing Co. 

The Export Leaf Tobacco Co., Richmond, Va., has secured 
a permit for the erection of an addition to its factory, to cost 
$25,500. Noted Nov. 28 

The Webster Woolen Mills Co. will 
Webster, W. Va., recently destroyed by fire. 
$75,000. Noted Mar. 6. ; 

W. P. Leister, Forest City, N. C., is interested in a propo- 
sition to install a knitting mill at that place. 

The Sterling Cotton Mills will install 112 motors ranging 
from 5 to 75 hp., and switchboard apparatus. 


rebuild its mills at 
Estimated cost, 


The Dunn Mfg. Co. will build a 75x44-ft. addition to its 
mills at Gastonia, N. C., and install new machinery. 
A contract has been awarded for an addition to the 


Conneross Yarn Mill, at Anderson, S. C. The building will 
be two stories, and will be used for the manufacture of waste. 
Estimated cost, $15,000. 


The Atlantic Ice & Coal Corp. plans to build an ice and 
coal storage plant at Americus, Ga., to cost about $50,000. 


The mill of the Nixon Mfg. Co., at Augusta, Ga., is offered 
for sale. The mill is equipped with 5000 spindles and 170 
water-driven looms. 

The farmers in the vicinity of Camilla, Ga., are planning 
the erection of a canning factory. Information may be ob- 
tained from the Secretary of the Board of Trade : 

The Eagle and Phenix and the Swift Cotton 
Columbus, Ga., which were recently wrecked, are 
built, and will be in full operation again in 60 days. 
total damage amounted to about $50,000. 


O. A. Thaxton is interested in a proposition to establish a 
plant at Moultrie, Ga., for canning vegetables. 

The Hawthorn Mfg. Co. contemplates the installation of 
additional machinery at its planing and veneer mills at Haw- 
thorn, Fla. 

The Seminole Rubber Co. plans to lease a building at 
Jacksonville, Fla., and install machinery for the manufacture 
of automobile tires. J. Weyer, Jacksonville, is interested. 


The Reid Lumber Co., American Trust & Savings Blde., 
Birmingham, Ala., has purchased timber land in Randolph 
County, and will build a sawmill near Malone, Ala. 

According to press reports, the Blount Mountain Cement, 
Coal & Lime Co. has been organized at Village Springs, Ala., 
with a capital stock of $2,000,000. The concern plans to build 
the following plants: Kiln building, 44x80 ft.;: four upright 
kilns; a stock house, 52x90 ft.; a hydrator building, 44x64 ft.; 
all of steel and concrete construction, estimated to cost $750,- 
000, and to have a daily capacity of 1500 bbl. portland cement: 
a plant to cost $100,000, with a daily capacity of 50 tons of 
hydrated lime; and a plant, to cost $20,000, with a daily 
capacity of 1000 tons fluxing stone. Richard K. Meade, 202 
North Calvert St., Baltimore, Md., is ener. 


MIDDLE 


Mills at 
being re- 
The 


WEST 
John H. Dremann, of the Dremann Cleaning Co., has pur- 
chased the plant of the Cleveland Rug Mfg. & Carpet Co., 
Cleveland, Ohio, and will enlarge the plant. Improvements 
will be made and additional machinery installe. 

The contract for a four-story, 130x132-ft. factory building 
to cost $65,000, has been let by the Beckman Co., Cleveland, 
Ohio. It will be located at the corner of Fulton Rd. and Paris 
St. S. W. The firm manufactures heavy woolens and horse 
blankets. Plans were prepared by the Osborn Wngineering 
Cleveland. 

The Carey Co., manufacturer of fireproofing, esbestos, etc., 
has leased the three-story building formerly “ecupied by the 
Ohio Boiler Co.; on West 11th St., Cleveland, Ohio. The com- 
pear will use the structure in addition to the four-story plant 
t now occupies. 

The lWnion Paper & Twine Co., Cleveland, Ohio, maker and 
dealer in paper and twine, will socn erect « new plant. 

The Parish & Bingham Co., Cleveland, Ohio, is planning 
to erect a boiler house in connection with its new factory 
which is being erected on the West Side, Cleveland. G. Mc- 
George is arch. 
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The following manufacturing concerns at Hamilton, Ohio, 
have been heavily damaged by the recent flood: Buckeye Laun- 
dry, Monument Ave.; Niles Tool Works Co., N. Third St.; 
Hamilton Laundry, Market St.; Central Garage, Fourth and 
Market Sts.; Central Garage, Second St.; Sohn & Rentschler 
Machine Shop, Fourth and Vine Sts.; Bentel & Margedant 
Shops, Fourth St.; Black & Clawson Co., Second St.; ooven, 
Owens & Rentschler, Heaton and Fourth Sts.; American Can 
Co., North Third St.; Champion Coated Paper Co., badly dam- 
aged by fire; Schantz Mattress Factory, Seventh and alnut 
Sts.; Trenton Car Barns, Trenton, Ohio; Schweitzer Buggy 
Works, East High St.; Snyder Preserve Co., Seventh and 
Walnut Sts.; Columbus Carriage Co., South Second St.; H. P. 
Deuscher Co., Hanover S8St.; Estate Saove Co., East Ave.; 
Standard Oil Co., Hanover St.; Sanitary Mfg. Co., Monument 
Ave.; Long & Allstatter, High St.; Wedge-Salzman Co., Monu- 
ment Ave.; Stewart Granite Co., High and Monument Aves.; 
Hamilton Leather Co., Wood St.; Bender Cce Co., Reservoir 
and Vine Sts.; Hamilton Milk Co., Second St.; Hamilton Gas 
Co., High St.; Jacoby-Delaney Lumber Co., Dayton St.; Peer- 
less Foundry, High and Mill; Beckett Paper Co., Fourth and 
Buckeye Sts.; Triumph Laundry Machinery Co., Walnut St.; 
Ham Gas Electric Co., High St.; Natural Gas Co., North Third 
St.; City Water-Works, North Third St.; Brown & Whitaker 
Co., High St.; City Building, Water St.; West Side Lumber Co., 
B and Wayne Sts.; Pennsylvania Ad Maple Ave.; Prince 
Milling Co., B St.; Carr Milling Co., High St.; Sohngen Mait 
Co., High St. 

The Toledo State Hospital, Toledo, Ohio, is having plans 
prepared for the erection of a two-story laundry, 60x125 ft. 

The Young-Swope Co., Zanesville, Ohio, will erect a coffee 
roasting factory at Zanesville. The building will be 40x90 ft. 

The Evansville Brewing Association, Evansville, Ind., will 
erect a large botling plant. 

Fire, Mar. 25, damaged the plant of the Crown Pottery, 
Evansville, Ind. Loss, $60,000. 

The Johnson Bros. Furniture Co., Chicago, Ill., will erect 
a brick addition to its plant at 517 Noble St., Chicago. James 
Burnes, 32 North Clark St., is the arch. 


WEST OF THE MISSISSIPPI 


The Cedar Rapids Oil Co., Cedar Rapids, Iowa, has acquired 
a site at Sioux City, fowa, and will build a distributing plant, 
to cost approximately $50,000. 

The Montana Elevator Co., Lewiston, Mont., is planning to 
build grain elevators at Roy, Winifred, Denton, Arrow Creek, 
Kolin, Hossaic, Geraldine and cther towns in Montana. 

Fire, Apr. 5, damaged the plant of the Petroleum Products 
Co., Independence, Kan. Loss, $10,000. 

The W. R. Matthews Co., Fort Smith, Ark., will erect a 
mill for the manufacture of spokes and staves. The estimated 
cost is $40,000. 

T. A. Johnson and associates, Paris, Tex., will build a new 
cotton compress and warehouse at Paris. 

c. B. Lutenbacher, Yorktown, Tex., will build a plant at 
Yorktown, for the manufacture of cement brick. It will have 
a daily capacity of about 10,000 bricks. 


WESTERN STATES 


The Idaho Ice & Cold Storage Co., Lewiston, Ida., will soon 
begin the construction of an additional cold-storage plant. 


The Luhrs Tile & Brick Co., Carson City, Nev., plans to 
install new and improved machinery in its plant. 


The Apex Fish Co., Anacortes, Wash., will improve its 
plant to the extent of about $300,000. 


The Weyerhauser Lumber Co., Everett, Wash., is having 
plans prepared for the construction of two sawmills and a 
shingle mill at Everett. The estimated cost is $700,000. George 
S. Long, Tacoma, Wash., is the coast mgr. 


CANADA 


The Canadian Connecticut Mills Co., a branch of the 
American Connecticut Mills Co., has been granted a free site 
by the city of Sherbrooke, Que., and will erect a plant costing 
$175,000. It will employ about 100 hands. 

The Vermont Marble Co., whose main office is at Proctor, 
Vt., will establish a branch plant at Peterborough, Ont. The 
cost of building and machinery will be about $20,000. 

The B. F. Goodrich Co., Akron, Ohio, has purchased a 
site of 17 acres at St. Catherines, Ont., and will establish a 
tire factory. Noted Mar. 20. 

A. P. McNab, Saskatoon, Sask., has secured a site at Hum- 
eee —. and will erect a flour mill with a daily capacity 
of 100 1. 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Russell Eureka Carburetor Co., Augusta, Maine: carbur- 
etors and all attachments. Capital, $200,000. Incorporators: 
R. 8S. Buzzell, pres.; Lu. J. Coleman, treas., Augusta. 


Art Metal Construction Co., Boston, Mass. Capital, $2,068,- 
Jones, 


400. Incorporators: Thomas K. Snyder, Bradley F. 
Bryant R. Turner, Ralph P. Preble, Edward B. Martin. 
M. B. M. Motor Co., Boston, Mass. Capital, $30,000. Incor- 


poresares George W. Bollinger, Emery H. Marsters, Charles A. 
alley. 

The Nickleoid Mfg. Co., Watertown, Mass. 
Incorporators: Augustus E. Thompson, Clinton 
Ralph Thompson. 


Capital, $20,000. 
E. Holmes, 
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Byers Mfg. Co., New Haven, Conn.; register banks. Cap- 
ital, $50,000. Incorporators: E. C. Byers, allace O. Warner, 
Hamden, Samuel M. Pett, New Haven, Conn. 

Elm Refining Co., Inc., Stamford, Conn.; smelting and re- 
fining of silver and gold Capital, $100,000. Incorporators: 
poe L. Nexon, Fannie M. Noxem, Frank S. Pond, Stamford, 

onn, 


Bigleow Press Sales Corporation, of Buffalo, N. Y.; print- 
ing presses and machines. Capital, $20,000. Incor .: 
ve- 


Myron J. Bigelow, Ella M. Munger, Bruno S. Linetty, 
oy St., Brooklyn, N. Y. 

Pickett & Kennedy Equipment Co., Inc., Boro. Manhattan, 
N. Y.; locomotives, cars and machinery. ye cee $30,000. In- 
corporators: Harry W. Pickett, Roger B. Kennedy, Hugh L. 
McElroy, 41 Union Square West, New York City. 

The Latham-Phelps Co., Inc., Manhatan, N. Y.; vehicles, 
engines. Capital, $50,000. Incorporators: Charles H. Latham, 
Nellie B. Latham, Naryich, N. Y.; Harry E. Phelps, 576 East 
15th St., Brooklyn. 





TRADE CATALOGS 








Roth Bros. & Co., Chicago, Ill. Bulletin No. 182. Motors, 
dynamos. Illustrated, 14 pages, 6x9 in. 

H. G. Barr, 21 Harmon St., Worcester, Mass. 
Drilling and tapping machines. Illustrated. 

Breeze Carbureter Co., 250-52 South St., 
Folder. Flexible metallic tubing. Illustrated. 

Pennsylvania Pneumatic Co., Erie, Penn. 
“Unit-Compound” air compressors. Illustrated. 

The Canton Foundry & Machine Co., Canton, Ohio. Catalog. 
Portable floor crane and hoist. Illustrated, 32 pages, 4x7 in. 

Charles H. westy & Co., 118-124 N. Clinton St., Chicago, 
Ijl. Spiral disk grinders, band polishing machines, etc. 1- 
lustrated, 112 pages, 6x9 in. 

The Industrial Instrument Co., 
No. 73. Thermometers and thermographs. 
pages, 8x11 in. 

Frank Mossberg Co., 
Wrenches, bells, steel shop barrels, etc. 
4x6 in. 

The Metaline Co., 152 West Ave, Long Island City, N. Y. 
Catalog. Metaline and Metalined or oilless bearings. Illus- 
trated, 24 pages, 5%x8 in. 

The Ashcroft Mfg. Co., 85 Liberty St., New York. Catalog. 
Steam, pressure, vacuum gages, engine indicators, pipe stocks 
and dies, etc. Iilustrated, 126 pages, 4x6 in. 

Reliance Electric & Engineering Co., Cleveland, Ohio. 
Bulletin No. 1010. Adjustable speed motor, Type AS armature 
shifting design. Illustrated, 12 pages, 8x10% in. 


Circulars. 
Newark, N. J. 


Folder. Barr 


Foxboro, Mass. Bulletin 
Illustrated, 40 


Attleboro, Mass. Catalog No. 15. 
Illustrated, 120 pages, 





BUSINESS ITEMS 





ANpous> in the midst of the disastrous flood that passed 
through hio, the Conover-Overkamp Machine & Tool Co., 
Dayton, Ohio, reports that it is rapidly getting into condi- 
tion to bring its output up to normal. 

The Patterson Tool & Supply Co., Dayton, Ohio, whose 
store at 127 E. Third St., was in the flood zone and entirel 
destroyed by fire, is anxious to have all manufacturers an 
firms from whom it has been purchasing material, send it 
by first mail at least three copies of catalogs, with dealers’ 
discounts, etc. 

The Metal Treating & Equipment Co. has been incorporated 
for the purpose of exploiting its patented processes and solu- 
tions for electro-galvanizing. The offices of the company have 
been established at 1784 Broadway, New York, N. Y. Guido 
W. Sacerdote, known to the readers of the “American Ma- 
chinist” through his occasional contributions, is president of 
the new corporation. 





FORTHCOMING MEETINGS 








The National Supply and Machinery Dealers’ Association, 
Southern Supply _and Machinery Dealers’ Association, Ameri- 
can Supply and Machinery Manufacturers’ Association, triple 
convention, Apr. 10 to 12, 1913, Indianapolis, Ind. F. D. 
Mitchell, secretary, 309 Broadway, New York Cit. 


National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Aster. General 
manager, James H. Herron, Cleveland, Ohio. 


American Society of Mechanical Engineers. - 
ing, May 20-23, 1913, Baltimore, Md., frotel Belsidene — 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 


Master Boiler Makers’ Association. Annual convention 
May 26-29, Chicago, Ill. H. D. V , 
yey Sie ought, 95 Liberty St., New 

American Railway Master Mechanics’ 
convention June 11-13, Atlantic City, sp apocigtion, 
secretary, Old Colony Building, Chicago, Il. 

Master Car Builders’ Association. Annual convention 
June 16-18, Atlantic City, N. J. d , 1 
Colony Building, Chicago, Il. Saylee, secretary, Gls 


Annual 
Taylor, 
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American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City . J.. Hotel Traymore. Edwar 
parsers. secretary, University of Pennsylvania, Philadelphia, 

enn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, puipaceting Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. 
meeting first Tuesday. Calvin . Rice, secretary, 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Moathiy 
meeting on first Wednesday of each month. Young’s Hotel. 
meeting third Saturday. Philip Frankel, secretary, 310 New 
D. F. 8. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
speetng, Fouts’ Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. L 

New England Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
ton. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting. first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ttsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
ay Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St. New York City. 
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POSITIONS OPEN 


Connecticut 
FOREMAN of planer department; a man thoroughly versed 
in modern methods of good work and rapid production; ref- 
erences required. Apply to the Whitlock Printing Press Mfg. 
Co., Derby, Conn. 
Illinois 


TOOL ROOM FOREMAN in large new factory; one fa- 
miliar with tools, jigs and all kinds of flat die work. Ad- 
dress, giving experience and salary expected; factory situated 
near East St. Louis, Ill, P. 713, Am. Machinist. 

Indiana 


FOREMAN for machine shop, manufacturers of machine 
tools; must be first class man; state salary, age and refer- 
ences; letter strictly confidential. P. 752, Am. Machinist. 


TOOL DESIGNER, first class, familiar with uptodate meth- 
ods in manufacture of small interchangeable parts; none but 
aman of first class ability and experience need apply. In 
answering state salary expected and references. Address 
Remy Electric Co., Anderson, Ind. 


Massachusetts 


THOROUGH MECHANIC, near Boston, to make tools and 
keep up machines, who is willing to work; right pay to right 
man. Answer, stating age and experience. P. 738, Am. Mach. 


OPERATORS, experienced, for Jones & Lamson, Gridley 
and Cleveland automatic machines, to work on night force 
for large concern in western Massachusetts; good wages to 
good mechanics. P. 673, Am. Machinist. 


DRAFTSMEN, eiectrical and mechanical, experienced, for a 
permanent position with a large manufacturing concern in 
New England. Apply, stating age. education, experience and 
salary expected, by addressing “Chief Draftsman,” P. 744, Am. 
Machinist. 

FOREMAN for gear manufacturing department, jobbing 
trade, employing about twenty-five men; must be _ experi- 
enced and capable of producing results with present equip- 
ment; permanent position and good salary for the right man; 
give details first letter. P. 707, Am. Mach nist. 


Missouri 


MASTER MECHANIC—An exceptionally good all-around 
man to follow through and standardize different operations, 
supervise instruction of new men, lay out necessary fixtures 
and improve methods, in an electrical yt! of one thousand 
employees: give full experience, age and salary expected. P. 
712, Am. Machinist. 
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FOREMAN—We are increasing our capacity and making 
promotions; we require the services of a first class foreman 
for instrument work, one familiar with clock or watch work; 
also an all-around machinist for department doing special 
work, and one assistant foreman for small motor department. 
Wagner Electric Mfg. Co., St. Louis, Mo. 


New Jersey 

FOREMAN—Automatic screw machines and turret lathe, 
department; state experience and salary desired. Rushmore 
Dynamo Works, Plainfield, N. J. 

DRAFTSMAN on light machinery and tools, also detailer; 
permanent position: modern shop in fine New York suburb; 
for interview, state general experience and salary desired. P. 
745, Am. Machinist. 


AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, omptering 75 men is about 
to add to its: line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 

TOOL MAKERS, experienced on model, experimental work, 
mone automatic machinery and metal patterns. The S. 8. 
hite Dental Mfg. Co., Prince Bay, Staten Island, N. Y. 

EXPERT OPERATORS on Landis grinders, Warner & 
Swasey turret lathes, Gridley and National-Acme automatics, 
pcar hobbing machines and Gleason generators. Address New 

rocess Gear Corporation, Syracuse, N. Y. 

FACTORY MANAGER, high grade, on medium weight spe- 
cial machinery, able to produce output at least possible ccst; 
capable of designing new machinery; state age, experience 
and nationality. Address U. 8. Hoffman Co., Syracuse, N. Y. 


Ohio 


TECHNICAL GRADUATE with shop experience to fill po- 
sition of advertising man with machine tool company. P. 723, 
Am. Machinist. 

CRANE ERECTORS, experienced; must have had electrical 
experience and furnish reference. The Toledo Bridge & Crane 
Co., Toledo, Ohio. 


DRAFTSMAN, familiar with the design and manufacture 
of brass and iron body gate valves; good, permanent position 
for competent man with successful experience in this line. P. 
715, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Oregon 


ADDING MACHINE inspectors, assembly and repair men, 
first class. United States Cashier Co., Portland, Ore. 


Pennsylvania 


MECHANICAL DRAFTSMAN experienced in machine tools 
and heavy machinery in general. . 685, Am. Machinist. 


SEWING MACHINE REPAIR MAN at once; good position, 
steady employment. Address the Spirella Co., Tne. Supertn 
tendent, eadville, Penn. 


GENERAL MANAGER—An established engineering and 
contracting corporation with offices in Pittsburgh, Cleveland 
and Chicago, has an excellent opening for a wide awake busi- 
ness man with technical training as general manager of 
Cleveland office; contract with salary and commission guar- 
anteed; $3000 cash investment and highest references re- 
quired. Write “General Manager,” P. 750, Am. Machinist. 


CHIEF DRAFTSMAN—An established engineering and 
contracting corporation with offices in Pittsburgh, Cleveland 
and Chicago offers a solid good future to an experienced all 
around chief draftsman; applicant must have experience in 
general engineering lines and be capable of handling the 
drafting room independently; salary and interest in business 
guaranteed; $1000 investment and highest references required. 
Write “Chief Draftsman,” P. 751, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 

filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inguirers who furnish the same information about 
themselves, and mention Lanston Monotype 
Machine Co., Philadelphia. 

‘ Vermont 

TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 


this paper. 


Virginia 
MACHINE SHOP FOREMAN, first class; state experience, 
age, nationality, and salary expected. Covington Machine Co., 
Covington, Va. 
West Virginia 
WOOD PATTERN MAKERS. first class (no labor trouble). 


Apply Wheeling Mold & Foundry Co., James Glass, foreman 
pattern maker, Wheeling, W. a. 























































































































Wisconsin 


DRAFTSMAN—Large manufacturing company in Middle 
West wants a first-class draftsman in the centrifugal-pump 
department; young man with about ten years’ drawing-room 
experience, including several years on pumps; must be a good, 
competent detail designer and careful checker, able to handle 
men and take the position of chief draftsman in a few 
months; write fully. P. 676, Am. Machinist. 


POSITIONS WANTED 


Connecticut 


MAN WITH ADMINISTRATIVE ABILITY wants position 
as head of manual training or trade school with opportunity 
to apply progressive ideas; wide experience as mechanic, busi- 
ness man, teacher and student of educational problems; morals 
and references O.K. P. W. 731, Am. Machinist. 


Illinois 


SUPERINTENDENT, PRODUCTION MAN, 
organizer. P. W. 662, Am. Machinist. 

ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert on punch and die 
work and familiar with modern methods. P. W. 679, Am. Mach. 

FACTORY MANAGER OR SUPERINTENDENT, man of 
broad experience and successful record; familiar with manu- 
facture of electrical apparatus, gas engines, pneumatic tools, 
ete.; has ability and personality and who eventually builds 
a strong executive organization; experience in handling men 
is varied and extensive; location immaterial. P. W. 669, Am. 
Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, technical 
training and broad practical experience in economical pro- 
duction methods; foundry, machine shop, press forge and pat- 
tern work; piece, premium and day work systems; active, 
progressive and tactful; light and medium machinery, auto- 
mobiles, gas engines and implements; satisfactory references; 
age 37. P. W. 743, Am. Machinist. 


Maryland 

FACTORY EXECUTIVE OR MANAGER, experienced; sys- 
tematizer and economist; mechanical engineer; 35 years old; 
capable and energetic. P. W. 746, Am. Machinist. 

Massachusetts 

ALL-AROUND MACHINIST, young, with little experience 
of tool making, wishes to take up machine tool trade thor- 
oughly; highest recommendations; willing to start very low. 
P. W. 761, Am. Machinist. 

GENERAL FOREMAN, skilled, 18 years as foreman on 
wood, metal and plaster patterns, foundry, machine shop and 
brass finishing, best of references, desires a position in Massa- 
chusetts: P. W. 754, Am. Machinist. 


Michigan 


GENERAL SUPERINTENDENT, who is thoroughly prac- 
tical and experienced in economical methods of manufac- 
turing automobile parts, an exceptionally good organizer and 
a mixer of labor to prevent labor troubles and believer in 
piecework. P. W. 656, Am. Machinist. 


New Jersey 


MECHANICAL DRAFTSMAN; thirteen 
printing machinery designing a specialty. 
Machinist. 

GENERAL FOREMAN who has large experience in hand- 
ling help and building light and heavy automatic machines; 
also steam and gasoline engines; can give good results. P. W. 
762, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, mechanical 
expert, sixteen years’ experience; ten years’ experience in 
tool, die and general machine work; can estimate labor cost 
from drawings; firm believer in piece work; can increase pro- 
duction or decrease cost 20%. . W. 701, Am. Machinist. 

OFFICE MANAGER, accountant; can install and take com- 
plete charge of factory system; familiar with machine, pat- 
tern, foundry and enginesring methods; experienced produc- 
tion man and store-keeper; 10 years executive; at present em- 
ployed; married; thirty-four years old. P. W. 739, Am. Mach. 

New York - 


GENERAL CASE HARDENER and carbonizer; 
experience. P. W. 760, Am. Machinist. 

DRAFTSMAN, 26, technical education and shop experience, 
desires position on automatic machinery. P. W. 763, Am. Ma. 

SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist. 

FOREMAN blacksmith and drop forging; 10 years’ experi- 
ence in tool hardening and heat treating steel and carbonizing 
in general. P. W. 759, Am. Machinist. 

DRAFTSMAN, experienced designer at light and heavy 
machinery; nine years’ shop and office experience; technical 
education. P. W. 748, Am. Machinist. 

STEAM TURBINE DESIGNER desires position 
company who wish to develop a line of turbines; 
original and inventive. P. W. 630, Am. Machinist. 

EXPERT on hardening and tempering all kinds of tool and 
high speed steels,and case-hardening, 20 years’ experience, 
wishes position; furnish best recommendation. P. W. 753, 
Am. Machinist. 

ENGINEER desires position as technical purchasing agent, 
sales engineer, or on special work requiring theoretical and 
practical knowledge in small engineering work; $2000 man. 
P. W. 786, Am. Machinist. 

ASSISTANT SUPERINTENDENT, young man, desires posi- 
tion with reliable concern as assistant superintendent or to 
take charge of small shop manufacturing light work; best of 
references. P. W. 740, Am. Machinist. 


systematizer, 


years’ experience; 
P. W. 749, Am. 


15 years’ 


with a 
practical, 
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ACCOUNTANT, correspondent, seven years’ experience 
manufacturing, broad ractical knowledge of machinery, 
seeks position with machinery concern; rapia@ accurate work- 
er; highly recommended; moderate salary. P. W. 756, Am. 
Machinist. 

Ohio 


SUPERINTENDENT, experienced on machine tools, auto- 
mobiles, electric machinery, able in handling men, good or- 
ganizer, production booster; practical training, technical edr - 
cation, married. P. W. 741, Am. Machinist. 


Pennsylvania 
TOOL MAKER well up on jig and fixtures and modern 
methods of interchangeable work wishes position as foreman 
about May the first, west of Pittsburgh. W. 654, Am. Mach. 


MACHINIST AND TOOL MAKER, all around, with techni- 
cal education, desires position as foreman or assistant fore- 
man; eight years’ capernenes on tools, jigs, fixtures, dies, etc.; 
age 25; will go anywhere. P. W. m. Machinist. 

DESIGNER AND DRAFTSMAN of wide experience on gen- 
eral automatic machinery, jigs, fixtures and tools, desires 
change; capable chief draftsman or assistant superintendent; 
Gmeriae age thirty-five; West preferred. P. W. 755, Am. 

ac nist. 


I WISH to correspond with a firm desiring the services of 
an uptodate mechanic; to fill position as general foreman or 
foreman of tool department, machine shop or manufacturing 
a ag at present hold similar position. P. W. 726, Am. 

achinist. 


FOREMAN tool maker, first class, practical mechanic, for- 
merly with Ludwig Loewe and his German weapon and am- 
munition factories, Berlin; seven years in U. S. A.; speaks 
German, Hungarian and English; 22 years’ experience in 
metal trade; wishes position as foreman; salary $2500 per 
year. P. W. 737, Am. Machinist. 

SUPERVISING ENGINEER; mechanical engineer, German, 
graduate, five years’ experience in shop, office and field work, 
thoroughly familiar with water turbines, reliable and ener- 
getic, speaking five laguages, wants steady position for field 


work in a large manufacture of water turbines. Apply t 
“K. F.,” P. W. 758, Am. Machinist. agit 
Rhode Island 

SUPERINTENDENT, CHIEF DRAFTSMAN or other re- 


sponsible position desired by thorough mechanic, good execu- 
tive, expert designer of labor saving tools and special ma- 


chines, familiar with modern foundry and machine shop prac- 
tice; minimum salary, $2000. P. W. 727, Am. Machinist. 
Virgini» 


MANAGER OR SUPERINTESN vENT, twenty years at ma- 
chinery, motors, trucks and plessure car building, desires po- 
sition with firm in need of prac’ .cal man, experienced in inter- 
changeable manufacturing, organizer, valuable knowledge of 
efficiency, now employed as «eneral superintendent, but wish 
oe =en - change; go anyw! ere; confidential. P. W. 747, Am. 

achinist. 


MISCELLANEOUS 


Two second hand bevel gear planers wanted. 
Machinist. 

Punch press 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C a x 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 


Canadian manufacturer would like mechanical devices to 
manufacture, either contract or royalty. M. m. Mach. 


Work wanted for automatic gear cutters and Jones & Lam- 
son turret_lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J 


For Sale—One traveling crane or transfer bridge, 20-ft. 
span, hand power; never been used. Address Delaware Hard 
Fibre Co., Wilmington, Del. 


Jones & Lamson lathes, Bullard mills and Cleveland auto- 
matics for prompt cash wanted; state age and lowest prices. 
M. 757, Am. Machinist. 


We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 


Agents wanted at once to sell our all-metal machinist’s . 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


For sale—One 1500-kw. Allis-Chalmers Corliss compound 
engine, direct connected to a Westinghouse 25-cycle, taree- 
hase, 400-volt generator; sacrifice price to make room for 
arger machinery. For full information address L. E. Hanki- 
son, Connellsville, Penn. 


For Sale—A left-hand Cooper Corliss tandem 
engine, direct connected to a 200.kw. Westinghouse a 
developing 250 volts, direct current; in perfect condition. hav- 
ing been in use but a short time; specifications upon request 
GSerees She Great Atlantic & Pacific Tea Co., Box 290. New 
or ‘ity. : 


Civil engineer, sole manager of important concern ab 
having correspondents and _ in all the principal —_- 
pean centers, would accept — we - agency for pneumatic 
ane —_ costa, Fees egg oilers, etc.; first class ref- 

neces furnished. nswers calle 
eve See for up to April 21. M. 705, 


One of the largest and most progressive tool a 
houses in New York City is desirous of disposin ne ely 
business; stock on hand, cap tal stock and good will having 
a satisfactory lease in a convenient section of the city; satis- 
factory reasons given for desire to sell; business is now a 
growing one and can do 50% more business without increas- 
ing the overhead owing to excellent organization. Purchasers 
only need apply, no agents. Address X. Y. Z., 711, Am. Mach. 


M. 602, Am. 


tools, jigs fixtures, ete. Taylor-Shantz Co., 
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The Elgin Observatory and Time Station 


By Frep H. CoLvin 


SY NOPSIS—Some of the interesting details of the way 
in which accurate time is measured by observing the stars. 
The instruments used and the way the weather is auto- 
matically recorded. 
3 

Those of us who carry watches of the “tin” variety, or 
even those of a seven- or possibly a fifteen-jewel move- 
ment, are usually satisfied if our watch keeps close enough 
to correct time to enable us to catch trains with a fair 
degree of certainty. This makes it difficult for us to 
realize the great accuracy required in the higher grade 
of watch movements or in chronometers which makes 
necessary the establishment of an observatory with a time 
station, from which standard clocks can be set and regu- 
lated, by the fixed stars, daily or nightly, unless a cloudy 
sky prevents observations being taken. 


delicate thermostat, which throws a bank of incandescent 
lamps in or out of circuit, to correct the slightest change 
in the temperature of the room. This temperature is 
recorded by a thermograph or recording thermometer lo- 
cated outside but connected with a bulb inside the clock 
room, an arrangement which makes it unnecessary to go 
into the vault to read the record. The opening of the 
door or even the heat from the human body has a very 
noticeable effect on the temperature, and it is important 
to avoid such changes as would occur were it necessary ' 
to go inside to observe the temperature. 


tn) 
CLock ReGuLATION By AIR PRESSURE 
In order to secure the best results from any clock it 


must be kept at a constant temperature and under a con- 
stant air pressure, as it is not possible to obtain a per- 











Fig. 1. 


An observatory with a time station has been built at 
Elgin, a short distance from the Elgin watch factory, in 
a position to give a free range of vision, as well as to se- 
cure ample room for the various weather-recording in- 
struments in an unobstructed position, so that wind veloc- 
ities, rain- and snowfalls, as well as sunshine and shadow, 
may be accurately recorded by the instruments installed. 
A general view of this observatory is shown in Fig. 1. 

CLock Room 

The clock room, which is practically a vault in which 
two Riefler master clocks are kept, is underground and 
built of solid concrete, so as to be as free as possible 
from the disturbance of outside influences in the shape 
of vibration or temperature. The room is kept at a 
constant temperature of 81 deg. F., by means of a very 
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fect compensation for either pressure or temperature 


otherwise. 
inclosing the clock in an air-tight case and partially ex- 


Constant pressure can only be obtained by 


hausting the air, as is done with the Riefler master clock. 
This can be seen in Fig. 2, where the clock is shown in- 
closed in a glass jar made air-tight, and a portion of the 
air exhausted. By this means a constant temperature in 
the clock room will maintain a constant pressure within 
the air-tight jar and on the clock itself. 

Of the two clocks in the vault, one is kept at what is 
known as “star” time, while the other is kept at stand- 
ard railroad time for the ninetieth meridian, both clocks 
being corrected by observations from the fixed stars. The 
clocks are fastened to a pier in this constant temperature 
room by means of iron brackets bolted substantially to 


the wall. Long glass cylinders, closed at the bottom, are 
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held in these brackets by three screws which allow them 
to be accurately leveled. To the top of these cylinders 
the clock movements are fastened by four screws, the 
pendulums being lowered into the cylinders and a suitable 
glass being placed over the top of the clocks, the joints 
being made by vaseline. 

Small foot pumps for extracting the air are connected 
to the bottom of the cylinders and means are also pro- 
vided for letting in air should it become necessary. In- 
side each glass cylinder is a thermometer and a barom- 
eter, which can be easily read from the outside. If the 
clocks lose ever so little, air is exhausted, while if they 
gain, air is let in to slow down the movement of the 
pendulums. A variation of one millimeter in the height 
of the mercury column in the barometer, means a varia- 
tion of 0.018 sec. in 24 hr. Using this as a correction 
table, those in charge of the clocks exhaust or admit air, 
as the case requires, until the mercury in the barometer 
rises or falls the desired amount to make the required cor- 
rection. Each clock is wound every 30 sec. by means of 
a pair of dry cells of primary battery, through an elec- 
tromagnet which raises a small weight and then allows 
it to drop. 


OBSERVING Room 


Upstairs, under the dome of the observatory, is the ob- 
servation instrument or transit, built by the Warner & 
Swasey Co., and shown in Fig. 4. This instrument, as 
will be seen, is mounted on a concrete foundation, which 
extends clear to the earth beneath, the floor being built 
around it, but not in contact with it, so as to secure it 
against all vibrations due to the building itself. The 
opening in the top of the observatory is covered by a 
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pair of shields, which overlap, as can be seen in Fig. 1, 
but which, by means of suitable gearing and screws, are 
easily moved apart so as to allow free observation. The 




















Fig. 4. Tue TeLescore on Concrete PIER 
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Fie. 2. CLOocKs IN THE VAULT 


Fic. 3. Tur CLocKs IN THE OBSERVATORY 
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control is so proportioned as to make the handling of the 
shields comparatively easy in spite of their weight. 

In the next room are the two Riefler clocks, shown in 
Fig. 2; and also the recording instrument known as the 














Fig. 5. THe Recorpinc CHRONOGRAPH 

chronograph, shown in Fig. 5, which can be connected to 
record the time from any one of the four clocks, so that 
they may be compared. Comparing or observing the time 
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hair line in the telescope by pressing a button which 
records on the chronograph in the next room. 


CORRECTING FOR THE HuMAN ELEMENT 


As the human element must be carefully considered in 
this, as in other cases, it can be seen how much depends 
upon the temperament of the observer. Some men are 
habitually “fast,” while others are always a trifle “slow” 
in recording their impressions. In other words, some ob- 
servers will anticipate the exact instant in pressing the 
connecting button, while others lag a trifle. 

In order to correct this, there is an instrument for 
testing and recording the operator in making his obser- 
vations, so that a correction allowance can be made ac- 
cording to the operator who is in charge. In other words, 
it corrects for the human error. When we consider that 
they are now making corrections as close as one-tenth of 
a second in Washington, it will be seen that the human 
element must in observations of this 
kind. 

The chronograph carries a piece of ruled paper and 
is so connected with the clock as to record by a move- 
ment of the pen every second of the clock beats, except 
the fifty-ninth. This paper is then a chart having uni- 
form indications of the second beats of the clock, but hav- 
ing a double space at the end of every minute, so that 
it is easy to find any particular second desired and to 
compare any difference which may exist between the 
clocks or which may be recorded by the observer at the 
telescope. This chronograph gives a complete record for 
24 hr., which is the unit of time in all observation rec- 


be considered 


ords. 
RECORDING THE WEATHER 


Perhaps the most interesting instrument in the whole 
observatory, to the layman, is the Friez Improved Quad- 
ruple Register. This registers wind directions, wind 
velocity, the amount of sunshine or clouds, and also the 
rainfall if any. Further, it shows the exact time during 
the day at which the wind shifts or increases in velocity, 
the exact time of sunshine, clouds and rainfall, and, in 
fact, gives a complete record of the day’s weather, except- 





FORM NEIOIT “PUBLISHED BY JULIEN P. FRIEZ, 
BELFORT OBSERVATORY, GALTIMORE, MD., U.S.A. 


Record Sheet for Friez's 
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by fixed stars, requires skill and practice on the part of 
the observer, who with his eye at the instrument notes 
the coincidence of the star under observation with the 


Record SHEET OF QUADRUPLE REGISTER 


ing temperature, as can be seen from the record sheet 
which is reproduced in Fig. 6. This quadruple register 


is, of course, connected to suitable instruments whose 
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indications it records. The standard weather bureau 
shelter, containing the maximum and minimum ther- 
momecers, as well as the hydrometer, is shown in Fig. 8. 

In Fig. 7 is shown the instrument 
for recording shunshine and shadow. 
This consists of a pair of bulbs, one 
at each end of the instrument, the 


\ 


ins air in each bulb being separated by 
Hh s, a short column of mercury. The 
SAN? lower bulb is covered with a heavy 
he Pi : coating of lampblack, and, when the 





instrument is exposed to the direct 
rays of the sun, the air in this bulb 
expands more than that in the upper 
bulb, which has no coating or any 
substance to attract the rays. The 
column of mercury is accordingly 
forced upward and closes an elec- 
+ trical circuit which passes through 
the clock of the register. 

= When the sun is shining, short 
) marks are made at regular intervals 
on the record sheet, as can be seen 
When there is no sunlight, 
night or on account of 
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‘ H- F clouds, the air in the lower bulb con- 
y tracts, the mercury drops down the 
; tube, breaking the contact, and a 
straight line on the record is the re- 
5 sult 
N rans : e : 
he same pen also registers rain- 
fall. This is made possible by 
the use of a somewhat different 
i.) marking on the chart, as will be seen 
\ es - % . 
t| on the record. While the sunshine 
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SUNSHINE Rr- 
CORDER 


vives a uniformly stepped line above 
and below the normal or nonsunshin- 
ing line, rain gives a very irregular 
line. 

WHAT THE LINES ON THE CHART MEAN 


Referring to this sheet in detail, it will be noted that 
the lines are inclined, so that when wrapped around the 
drum of the register, the end of the upper line laps over 
the beginning of the second line, forming a continuous 
thread or helix around the cylinder of the register. Start- 
ing at noon, Nov. 12, in this case, we find that the di- 
rection of the wind was quite steadily to the north all 
the afternoon, with slight variations to the east, as can 
be seen by the occasional dot through the Z. This also 
shows the exact time of each variation, each vertical line 
representing 5 min. of time and every quarter hour being 
designated by dotted vertical lines. At about 7:40 p.m. 
we find the wind shifting quite strongly to the west, and 
between 8 and 9 o’clock it is more west than north. This 
was also true after 1:40 a.m., Nov. 13, the wind hold- 
ing very steadily northwest until the end of this record. 

The sunshine record shows that it was bright from the 
beginning at noon until 12:53, when the sun went under 
a cloud until 1:02, ¢ppearing again at 1:03 and shining 
until 1:17, when it apparently retired for the day. The 
sun evidently made a vain attempt to shine between 
3:04 and 3:17, but after that the line remaining per- 
fectly straight indicates that it was not successful beyond 
this point. At 7:44 on the next cloud line we see irregu- 
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lar depths indicating a shower, then a straight line at 
the higher level, and this is followed by the irregular 
line before referred to, showing that it was raining quite 
constantly from 7:44 to 8:50 p.m., with an occasional 
sprinkle beyond this. 


KEEPING TRACK OF WIND VELOCITY 


The wind-velocity line is also interesting and easily 
understood after we have the key. This record, of course, 
comes from the anemometer on the roof, which may be 
likened to the cyclometer on a bicycle, the revolving cups 
transmitting a signal to the register for every mile that 
the wind makes the cups travel. At the end of every 
tenth mile there is a longer mark, as can be seen between 
12:45 and 12:56 on line 6. 

A little study of this line will show how it indicates 
not only the velocity per hour, but also the variations dur- 
ing the 5- or 10-min. period, as may be selected. Remem- 
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Fig. 8. STANDARD WEATHER-BUREAU SHELTER 


bering that each mark in the line indicates one mile 
and that each vertical line represents 5 min., we can 
easily calculate the velocity per hour, during any part 
of the day, or during any part of the hour. If the wind 
registers 10 miles between 12:45 and 2:07, its velocity 
is easily calculated by dividing the elapsed time of 77 
min. by 10, showing the wind to be approximately eight 
miles per hour. If we drop to line 12, we find a con- 
siderably higher velocity, the 10 miles being shown be- 
tween 12:35 and 1:12 a.m., or a trifle over 22 miles per 
hour. 

Those who are interested in the foregoing subjects, and 
almost anyone of a mechanical turn is sure to be if he 
looks into the matter ever so little, should visit the Elgin 
observatory and have the working of the instruments ex- 
plained by Prof. Payne, director of the observatory, who 
has the faculty of explaining even the most complicated 
device in such a way that the layman can almost forget 
his own ignorance of matters of this kind. I am in- 
debted to Prof. Payne, as well as to the officials of the 
Elgin National Watch Co., for the opportunities afforded 
in securing the illustrations and information constituting 
this article. 
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Methods Employed in Making the Long Horn—I 


By Rosert Mawson 


SY NOPSIS—Tools and methods used in making a hand- 
operated automobile horn. Some well designed punch 
and dies that have given good results. Interesting la‘ne 
and gear-cutting machine operations. 

% 

The “Long” horn which is operated by the hand or elbow, 
the slightest touch producing a tone, the volume of which 
can be varied at will, is manufactured by the G. Piel Co., 
Long Island City, N. Y. Some of the tools and methods 
used in the manufacture of this horn are here described. 

It will be noticed that every part has been machined 
by using carefully designed and manufactured tools, the 
aim of the company being to produce a horn, the parts of 
which are absolutely interchangeable. One of the com- 
plete horns is shown in Fig. 1; the halftone, Fig. 2, 
shows the various parts. 


MAKING THE FRONT PLATE 


Fig. 3 shows the drilling of the front plate. It is lo- 
cated on the jig by a register which fits inside the bore; 
pins fitting on each side of the ear bring the holes into 
correct position. The plate is held by clamps which fit 
over it, the bolts drawing it securely against the jig. 

The next operation is the punching of the ear with 
three holes, which are used to attach the horn to the car. 
The punch and die used is shown, Fig. 4. The die is 
provided with a stop pin for the end of the ear, and the 
sides of the stripper, being made a good sliding fit, pro- 
vide the necessary location. The next operation is ream- 
ing the bore of the plate. This is performed in the ver- 
tical drilling machine shown in Fig. 5. The plate sets 
into a groove in the fixture, which is provided with a 


bar. This comes against the upright of the machine and 


acts as a stop. Attention should be called to the reamer 
A, which is made with cutters of an angle section pro- 
viding a double cutting surface in each blade. This style 
of reamer has given satisfaction and, besides producing 4 
good surface, keeps the size remarkably well. 

Fig. 6 shows the facing of the plates. This operation 
is performed in the chuck A, which is screwed to the nose 
of the lathe spindle. The plate sets into a groove of the 
chuck and is held by the U-washer B, which is fastened 
down by a knurled nut. The tool C is used for facing 
the joint of the plate, where it makes the joint with 
the back plate. 

The tool used for spinning the front plate to the horn 




















Fre. 1. THe Compietre Horn 




















Fic. 2. Component Parts or THE Horn 
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projector is shown, Fig. 7. This operation is performed 
by the tool A, made with a pilot B, which fits into the end 


of the projector. The tool is set down onto the part pro- 


jecting through the front plate, which is spun over by ° 


the hardened-steel rollers C, thus making a tight joint. 


MAKING THE Back PLATE 


After the back plate has been blanked out and formed 
with punch and dies, the outer edge is rounded over in a 
lathe as shown, Fig. 8. The plate is set over a pin which 
is turned to the size of the bore of the plate and held by 





3) 


Fie. 3. DriLttinc THE FRONT PLATE 














Fic. 5. REAMING THE FronNT PLATE 


1, tightened down with a round-headed set- 
The 
edge of the plate is rounded by the concave turning tool 
C’, held in the lathe tool post. 

Fig. 9 shows the fixture used when rounding the bore 
of the back plates. The chuck A 
of the lathe spindle and is made with a hole B the same 
size as the plate bore. The plate is located with the 
g (, which is placed imto the plate and chuck bores 
and the plate tightened down with the hook bolts D. 
The plug is then removed and the rounding operation is 


performed with the concave boring tool FZ, held in the 


the U-washer . 
screw /3, the screw tapping into the register pin. 


screws onto the nose 


piu 


tool post of the lathe. 


MACHINIST 





Vol. 38, No. 17 


The plate is then faced as shown in Fig. 10. It is placed 
in the chuck A, fitted to the lathe spindle; the chuck is 
made with a recess, the outer diameter being the same 
as the plate, and acts as the register. The plate is held 
by the U-washer B, which is tightened down with the 
knurled setscrew C. The facing operation is performed 
with the square-nosed tool D, held in the tool post of the 
lathe. 


MAKING THE DIAPHRAGM 
The punch and die used for blanking out the dia- 
phragm is shown, Fig. 11. The steel stock from which 


| 


i. > 
‘ Pek | 


Fig. 4. PUNCHING THE Front PLATE EAR 





FAcING THE Front PLATES 


Fia. 6. 


the diaphragm is made is pushed through the opening be- 
tween the stripper and the bolster, the opening being a 
‘ittle wider than the punching to guarantee a_ perfect 
shape. One of the punchings is shown at A. The dia- 
phragm is next pierced by the punch and die, Fig. 12. 
The die A is made with a recess the same size as the 
punching, which acts as the register. The punch B is 
made with six pins C on the periphery and one in the 
center. The stripper plate D has tension springs fitted 
at the back and after each piercing operation strips off 
the punching from the punch pins. 

The diaphragm is then formed with two circular cor- 
rugations; this is done with the punch and die F and F. 
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The diaphragm is placed over the pin G@ in the die, and 
the punch which is made with the necessary corrugations 
is forced onto the diaphragm forming the corrugations. 
One of the finished diaphragms is shown at H. 

The cover for the gear mechanism is formed with a 
guide on the side through which the rack passes. The 
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making of this is shown in Fig. 13. The cover A is 
placed on a plug which is fastened to the angle block B. 
The plug is made with a number of stationary blades, 
and as the punch C descends it comes in contact with 
the cover and plug and pushes them down. The plug 
is made to slide and is fitted with a tongue. 

The blade being stationary, a projection is formed 
which, in the last operation, is cut through, thus forming 
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the guide. The punch is guided during the forming 
operation by two pins J), thus removing the strains from 
the punch. One of the finished covers is shown at £. The 
details of the punch and die of Fig. 13 are shown in 
Fig. 14. 

The four forming punches are shown at A, B, Cand 
D, respectively. The last one D is made with a square 
cutting end; as this comes in contact with the recess 
FE, which is fitted with a hardened surface it cuts out 
the hole, the first three punches having formed it to the 
correct height. The plate F’, fastened with four screws, 
covers the punch to keep out any chips and is the only 
part to be removed when changing to any desired punch. 


MAKING GEAR AND PINION 


Fig. 15 shows the cutting of the teeth on the gears. 
This operation is performed on a Dwight-Slate gear cut- 
ter. The arbor A carries eight steel blanks at once, and 
is driven by the indexing mechanism of the machine. 
After the gears are cut they are hardened to resist wear. 
The pinions are cut in the same machine as shown in Fig. 
16. The pinion blanks, which are made with a cone 
shank, are held in the chuck A of the machine, and 
are driven by the indexing mechanism 2B. The cutter C 
is carried on the arbor and driven direct by the machine. 

The cutting of the racks is shown in Fig. 17. The steel 
stock from which the racks are made is cut off to length 
in the miller, after which the teeth are cut. Eight racks 
are machined at once. The stock is held in the vise A, 
the gang set of cutters B are carried on the arbor of the 
horizontal miller. The cutters finish the teeth and un- 
dercut of the racks in one operation. One of the fin- 
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ished racks is shown at (. The racks are then oil hard- 
ened in a manner similar to all the steel parts on the horn. 

The punch and die used for making the post bridges is 
shown in Fig. 18. The bar stock is fed in from the 
right and the three holes are pierced by the punches A. 
Passing the stock along the bridge is cut out with the 
punch B, the pin C acting as a guide in the first hole 
of the bridge. One stroke of the press pierces one bridge 
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and finishes another. Some of the finished parts are 
shown in front of the die. 

The apparatus used on a foot press for making the paw! 
springs is shown in Fig. 19. The wire is fed into the 
tool at A and the bolster B is fastened down on the table 
of the press. The shank C, fitting over the plunger D, 
turns over the pin # and forces down the cam F, 

The rack plunger D, which operates the pin /, comes 
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Success Depends on the Other 
Fellow, Too 
By Joun R. Goprrey 


Success is a funny bird when you get real well ac- 
quainted with it. Few of us know that from personal 
experience, but I’ve been next to a number of men who 








Fic. 18. Maxine THE Post BRIDGE 


in contact with the wire and forms the loop at the end. 
The projection on the plunger D then comes in contact 
with the lower plunger @, forcing the cam down and 
forming the depression, and at the end of the stroke, cut- 
ting off the spring. The wire is also cut off by the cam 
F, after forming the depression. A strong tension 
spring H returns the plunger to its original position. One 
of the springs is shown at J, and the position it occupies 
on the gear at J. 
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seem to have got near enough to salt its tail. And I’ve 
rubbed close enough to see that some of the bright 


feathers are often painted or dyed. 
We too often take it for granted that the fellow who 
“isn’t with us any more” was a dead failure. We speak 


of the dear departed superintendent as being “a fine fel- 
low personally—but” and gently throw a verbal brick 
that often damns a man unfairly. Some shops are 


chronic reputation destroyers. I was in one the other 
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day that has had four shop managers in a year and a 
half. And they try to make you believe they were all 
dead failures. 

But does it reflect a whole lot of credit on the man 
higher up to pick four failures in succession? And is it 
at all likely that they were all failures anyhow? Isn’t 
it a heap more likely that there were shop conditions. 
political or otherwise, that made it impossible for a man 
to stay and keep his self-respect? It’s usually something 
decidedly wrong with the shop instead of the man. 


Propuction or Low Costs 


There’s another kind of unfairness which creeps in, un- 
intentionally perhaps, and does a heap of injustice to a 
good man. It’s the successor of the man who got things 
started, hogging the credit, when the first man made the 
saving possible. 

My friend A was superintendent of the Blank Co. 
when the boom started. Orders kept piling in and he 
tried his level best to fill them promptly. The cry of 
the office was production and still more production, and A 
worked for production and got it. He made makeshift 
devices because he couldn’t get the machines he wanted. 
He bought some machines which were not ideal for the 
work because he couldn’t get the right machines in time 
to get out his orders. In short, he worked for produc- 
tion rather than for low costs, because production was 
demanded and profits were large—low costs would come 
afterward. 

But A overestimated his strength. He worked early 
and late, nights and Sundays, and got out a wonderful 
production—then his own machinery gave out and the 
doctor ordered him to quit the job or else join the angels 
by the nervous prostration route. 

Then a new man came in, for, of course, the shop had 
to run. The new man was an expert on cost reduction, 
and he was fresh on the job. He found the production 
up in a good shape but some of the costs higher than 
necessary from a purely manufacturing point of view. 
So B starts in with a shop that is organized, that is get- 
ting out enough work, and proceeds to trim down the 
And he does it well, deserving a lot of credit for 
his work. But he doesn’t have to intimate to all comers 
that the other chap was a dub, to point out that his meth- 
ods were all punk and assist in undermining his reputa- 
tion generally. For instance, on the work A did, B 
would be a total failure. 

When a new road is wanted as soon as possible to get 
coal away from the mines, the engineer who is on the job 


costs. 


builds the roadbed in the shortest possible time. He 
doesn’t stop to dig a tunnel or fill a gully. He gets the 
road there in a hurry, so as to move the coal. And, if 


he hasn’t killed himself doing this, he’ll iron out the 
wrinkles later, just as B did. And he need not feel 
obliged to call himself seven kinds of a jackass for not 
doing it before, because that wasn’t the thing to do first. 

In a way we can compare it to the Panama Canal job. 
The French didn’t make a howling success of it from our 
point of view and yet their work made it easier for us. 
Even if they only showed us what not to do, we can af- 
ford. to say “thank you,” instead of trying to make our- 
selves believe they were blithering idiots. 

Wuere Our Superior INTELLIGENCE Comes From 

Our “superior intelligence” that we boast of, is just 
because the world is 20 years older, because the years have 
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shown us how to “can” the mosquitoes, and given us new 
and bigger and better machinery. But we don’t wart to 
forget that we are still using the French type of ladder 
dredge; have had a new one built on the same type, and 
that they have helped us in many ways. 

And it’s the same with every job in the shop. Take 
all the credit that’s coming to you. But remember that 
your “know how” didn’t evolve all by its lonesome in your 
own massive brain. It came from rubbing up against 
other men, from using other men’s methods; perhaps 
you even absorbed an idea from some of my “dope” in the 
AMERICAN MACHINIST, just as I soaked it in from some 
other fellow. And don’t try to belittle the other fellow. 
He gave his mite just as you and I, though of course, 
ours are bigger and better. But don’t we owe him a little 
just for giving us something to compare with ? 

I’ve seen so many cases of the pioneers not getting any 
credit that it rather gets on my nerve at times. And 
it’s usually a safe bet that the fellow who speaks dispar- 
agingly of the chap he’s succeeding, owes him more that 
he wants us to find out. 


os 
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An End Mill 


An easily made end mill, used in the shop of the W. 
B. Knight Machinery Co., St. Louis, Mo., is shown in 
the engraving. A machine-steel shank is turned and 
slotted for the blades, the part of the head next to the 
taper shank being turned smaller in diameter than the 
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main part of the head. The blades are cut away on 
one end so that when inserted in the slots, these ends will 
be slightly higher than the turned down part of the head. 
An iron band is then shrunk on as shown binding the 
blades securely in place. The mill shown is about 3 
in. in diameter. 

3% 

The machining of aluminum, particularly the pure metal 
or a soft alloy, is not a satisfactory operation, as it is so 
soft and tough that the tool drags and tears. In tapping, 
for example, the chips stick between the threads and the tap, 
and the result is not only the formation of an imperfect 
thread, but often the breakage of the tap. A compound has 
been patented for use in machining aluminum of all kinds, 
and is made of beeswax, 1 lb.; gasoline, 5 lb.; turpentine, 1 !b. 
The beeswax is melted, and all fire or flame removed from it. 
The turpentine is then added and the whole stirred. Whe 
cool, or still liquid, the gasoline is added. The mass, which 
will be more or less pasty so that it can readily be ap- 
plied, is used in the same manner that oil would be employed 
in tapping or drilling. It is claimed that excellent results 
can be obtained in tapping aluminum when it is used, with 
the formation of clean, accurate threads.—‘‘Mechanica: 


World.” 
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Confusion in Names of Engine Lathe Parts 


SYNOPSIS—The results of an investigation into the 
names of the parts of a plain engine lathe. An average 
of over five names is given for each of the 93 parts listed. 
In only five instances is there uniformity. 


os 
oe 


The matter of the names of machine tools has had con- 
siderable prominence for some two years. To show the 
great lack of uniformity in the names of the parts of ma- 
chine tools, the AMERICAN MACHINIST has just com- 
pleted an investigation of a plain engine lathe. 

A circular entitled “What Do You Call Them?” was 
sent out to the firms of this country who are now build- 
ing engine lathes or have built them. This circular con- 
tained three illustrations, which are reproduced herewith, 
showing three views of a plain engine lathe with index 
numbers on the various parts. These numbers run from 


by saying that it is one of confusion. Four hundred and 
sixty-seven names are listed as applied to the 93 lathe 
parts. 
five instances is there unanimity. 
from 2 to 14 names are given for a single part. 

It is a pleasure to acknowledge the codperation of the 
firms who replied to the circular, and to thank them for 


This is an average of over five each. In only 
In the other cases, 


aiding in this investigation. 


NAMES, AND THEIR PREFERENCE, NUMERICALLY 


INDICATED 


1. Back-gear handle (36). Back-gear lever (2). Back- 
shaft lever (1). 

2. Large back gear (37). Quill gear (2). 

3. Spindle thrust-bearing (36). Spindle thrust-screw 
) 


Head step-bearing (1). 








Fie. 1. 


1 to 93, inclusive, and a table in the circular gave a com- 
mon name for each part. The firms to whom the circulars 
were addressed were requested to coéperate to the extent 
of giving in reply the names commonly used in their 
shops for the parts indicated in the illustrations. 

Thirty-nine replies were received, giving the desired 
information. These have been analyzed in detail and 
are here presented. In each case all of the names in- 
cluded in the replies are given, arranged in the order of 
the number of times that they were used. The number 
after each name indicates the number of votes that it 
received, 

The first thing that strikes anyone who glances at the 
arrangement is the great number of different names ap- 
plied to the parts of such a well known machine as a 
plain engine lathe. The situation is accurately described 
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1. Thrust-bearing check nuts (31). Thrust-bearing 
lock nuts (3). Spindle thrust-screw check nuts (2). 
Head step nuts (1). Thrust-bearing jaw nuts (1). 
Thrust-bearing nuts (1). 

5. Rear spindle bearing (36). 
Rear bearing (1). 


Spindle rear box (1). 
Rear box (1). 
6. Spindle-bearing cap (15). 
strap (16). Spindle-bearing strap (1). 
cap (1). Rear spindle-bearing cap (1). 
Spindle rear-box cap (1). 


Spindle-bearing cap 
Back-bearing 
Headstock rear 


bearing cap (1). Back-box 


strap (1). Small-box cap (1). 

7. Spindle feed gears (37). Carriage feed gears (1). 
Gear on end spindle (1). 

8. Cone gear (30). Cone pinion (5). 
(1). Head-cone pinion (1). Quill gear (1). Baek 
gear (1). 


Cone-hub gear 
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Head cone (1). 
Spindle gear (6). . Main spindle 


Large cone gear (1). 


Face gear (28). 
Main drive gear (1). 
Head gear (1). 
Faceplate (34). 
Driver (1). 
Compound gears (37). 
Compound stud-gears (1). 
Stud gear (37). 
change-gear (1). 
Tumbler-gear latch (30). 
Rocker-gear latch (1). 
Rocker grip (1). 
lever locking-handle (1). 
ing-bracket latch (1). 


Small faceplate (2). 
Crank plate (1). 

Compound change-gears 
Change gear (1). Feed-spindle 
Reverse-plate latch 
Feed-change 
Rocker-arm handle (1). Rocker 


Pin lever (1). Feed revers- 








Enp View or LATHE HEAD 


Tumbler-gear quad- 
Rocker (2). 
Rocker-gear segment (1). 
Tumbler-gear lever (1). 
Feed reversing-bracket 
Feed-change lever (1). 

Intermediate change- 


Tumbler-gear segment (15). 
rant (10). Tumbler-gear yoke (2). 
Rocker lever (1). 
Tumbler plate (1). 


Reverse plate (1). 
Intermediate gear (38). 
Intermediate-gear Intermediate 

change-gear stud (1). 

Intermediate-gear segment (16). 

Intermediate-gear sweep (2). 

Intermediate 


Intermediate- 
gear quadrant (16). 

termediate-gear yoke 
Intermediate-gear arm (1). 


change-gear 


Radius (1). 
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19. Leadscrew gear (33). Change gear (4). Screw- 
change gear (1). Screw gear (1). 

20. Upper feed-cone (35). Spindle feed-cone (1). 
Stud cone (1). Driving feed-cone (1). Feed-cone, driver 
(1). 

21. Lower feed-cone (35). Feed-rod cone (1). Feed- 
cone (1). Driven feed-cone (1). Feed-cone, driven (1). 

22. Feed gear (34). Feed pinion (1). Feed gear 
driver (1). Feed-cone gear (1). Rod feed-gear (1). 

23. Feed-rod gear (35). Feed-shaft gear (1). Feed- 
rod clutch-gear (1). Feed-rod gear, driver (1). 

24. FKeed-gear segment (19). Feed-gear quadrant 
(13). Feed-gear yoke (2). Feed-belt tightener (2). 
Feed-rod gear-sweep (1). Feed-gear arm (1). Feed- 
gear radius (1). 

25. Front leg (34). Leg (2). Headstock leg (1). 
Head-end leg (1). Head leg (1). 

26. Front feed-rod bracket (29). Front feed-rod box 
(6). Headstock feed-rod bracket (1). Feed-shaft bear- 
ing (1). Head feed-rod bracket (1). Head-end feed- 
rod bearing (1). 

27%. Head leadscrew bracket (25). Front leadscrew 
bracket (3). Front leadscrew box (3). Head leadscrew 
bearing (3). Headstock leadscrew bracket (1). ) Lead- 
screw bearing, head-end (1). lLéadscrew bracket (1). 
Headscrew box (1). Leadscrew box (1). 

28. Index plate (36). Screw plate (2). Screw-cut- 
ting table (1). 

29. Headstock (38). Live head (1). 

30. Oil can shelf (31). Tool tray (). Gear-box pan 
(1). Tool pan (1). Tool shelf (1). Shelf (1). 

31. Leadscrew (39). 

32. Feed rod (37%). Feed shaft (2). 

33. Lathe bed (36). Bed (3). 

34. Rack (39). 

35. Outside V (14). Outside way (11). Outside 
shear (9). Front V (3). Carriage way (2). 

36. Toolpost screw (37). Toolpost binding screw 
(1). Poppet screw (1). 

37%. Toolpost (38). Poppet (1). 

38. Toolpost shoe (12). Toolpost wedge (11). ‘Tool- 
post rocker (10. Toolpost slipper (4). Toolpost cres- 
cent (1). Poppet shoe (1). 

39. Toolpost collar (25). Toolpost ring (13). Pop- 
pet ring (1). 

40. Compound-rest top-slide (20). Tool block (10) 
Compound-rest slide (2). Top of compound (2). 
Compound slide (1). Compound-rest tool-block (1). 
Compound-rest swivel-block (1). Tool slide (1). Top 
block or monkey block (1). 

41. Compound-rest swivel (36). Compound-rest base 
(1). Compound middle (1). Swivel (1). 

12. Cross-slide (37). Shoe (1). Bottom slide (1). 

13. Compound-rest feed-screw-handle (26). (‘om- 
pound-slide screw-handle (3). Compound-rest crank 
(2). Compound-swivel feed-screw-handle (2). Upper 
cross-screw-crank (1). Compound handle (1). ‘Top- 
slide crank (1). Compound-rest handle (1). Top-slid 
screw-handle (1). 

14. Cross-slide stop-screw (13). Cutting adjusting- 
screw (10). Threading stop-screw (6). Chasing siop- 
screw (3). Stop screw (1). Thread-gage screw (1). 
Screw-gage adjusting-screw (1). Thread stop-screw (1) 
Depth gage (1). Screw gage (1). Cross-slide-feed s' op- 
serew (1). 
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45. Cross-slide stop-block (19). Cut adjusting-block 
(11). Thread stop-block (2). Chasing stop-block (1). 


Side stop (1). 


Cross-slide-feed 


Thread-gage block (1). Screw gage (1). 
Chasing stop (1). Crossfeed stop (1). 
stop-block (1). 

46. Main tool-block slide (27). Cross-slide (4). Tool- 
block slide (2). Crossway (1). Taper-attachment cross- 
slide (1). Taper slide (1). Cross-slide block (1). In- 
termediate slide (1). 

47%. Micrometer dial (17). 
collar (1). Dial (1). Graduated 
cross-screw dial (1). Crossfeed index 
ter (1). 

45. 


Crossfeed dial (16). Index 
collar (1). Lower 


(1). Microme- 


Crossfeed-screw handle (32). Crossfeed handle 
(2). Crossfeed ball-crank (1). Lower cross-screw crank- 
ball (1). handle (1). Crank (1). 
Crossfeed-screw crank (1). 

49. Crossfeed pull-pin (32). 


Cross-slide-screw 


Crossfeed friction-knob 
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crank-ball (1). Lateral-feed handle (1). Carriage crank 
(1). First-stud handle (1). 

56. Carriage (20). Carriage saddle (13). 
carriage (6). 

57. Tatlstock base (35). Tailstock bottom (1). 
Cricket (1). Tailstock cricket (1). Footstock base (1). 

58. Tailstock body (32). Tailstock top (4). Tail- 
stock upper part (1). 


Saddle or 


59. Tailstock binding-screw (29). Tailstock clamp- 
screw (4). Tailstock clamp-bolt (1). Tailstock bolt 
(1). Tailstock binding-bolt (1). Tailstock bolt (1). 


Footstock binding-screw Bus T'ailstock 
or locking-screw (1). 

60. Tailstock adjusting-screw (26). 
tailstock (12). Footstock adjusting-screw (1). 

61. Yailstock barrel (33). Tailstock upper part (1). 
Sleeve (1). Footstock barrel (1). Tailstock 


(1). Tailstock-spindle housing (1). 


binding-screw 


Setover-screw for 


housing 
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(1). Crossfeed pin-stop (1). Pull gear (1). Crossfeed 
pull-out (1). Crossfeed pin (1). Crossfeed plunger (1). 

50. Leadscrew pull-pin (30). Rack pinion (3). Lead- 
Screw pin (2). Rack-gear pull-out (1). Rack-pinion 
pull-pin (1). Leadscrew plunger (1). 


51. Friction-feed handle (35). Traverse friction- 
knob (1). Friction handle (1). Lateral-feed friction 
(1). Friction-feed knob (1). 


52. Apron-gearing studs (39). 

53. Apron (20). Carriage apron (19). 

54. Carriage handle-bonnet (22). First-stud bushing 
(2). Apron ball-crank bushing (2). Carriage-handle 


thimble or quill (2). Carriage-handle bearing (2). Car- 
riage-handle sleeve (2). Carriage-handle post (1). Car- 


riage-handle quill (1). Carriage-handle thimble (1). 
Crankshaft sleeve (1). Hand-feed bushing (1). Car- 


riage pinion-shaft sleeve (1). Bushing (1). 
55. Carriage handle (32). First-stud ball-crank (1). 
Carriage ball-crank (1). Apron ball-crank (1). Apron 


cy 
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(7). Tailstock 
Footstock center 


62. Tail center (28). Dead center 
pin-center (1). Tailstock center (1). 
(1). Tailstock dead-center (1). 

63. Tailstock spindle (37). Tailstock arbor (1). 
stock spindle 3}. 


Foot 


64. Tailstoc k-spindle hinder-handle (21). Tailstock 
spindle crank (10). Tailstock binder-handle (2). Tail 
stock binder (1).  Tailstock-spindle clamp-lever (1). 


Footstock-spindle clamp (1). Tailstock-spindle clamp 
handle (1). Tailstock clamp-screw-handle (1). 

65. Tailstock ball-handle Tailstock ball-crank 
(5). Tailstock handle (4). Tailstock screw-handle (1). 
Footstock handle (1). 

66. Leadscrew tail bracket (27). Leadscrew tail bear 
ing (3). 
Leadscrew box or bearing, tail end (1). 


(23). 


Rear leadscrew box (2). Leadscrew tail-box (1) 


Tail 


leadscrew 


box (1). Rear bracket (1). Rear leadscrew bracket (1) 
Leadscrew tail-end box (1). lLeadscrew bearing (1), 
67%. Feed-rod tail bracket (26). Rear feed-rod boy 
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(2). Feed-rod tail bearing (2). Feed-rod tail box (1). 
Feed-rod box, tail end (1). Tail-rod box (1). Rear 
bracket (1). Rear feed-rod bracket (1). Feed-rod tail- 
end box (1). Feed-rod bracket (1). Feed-rod tail-end 
bearing (1). Feed-shaft bracket (1). 

68. Taper-attachment connecting bolt (27%). Taper- 
rest connecting bolt (10). Taper-rest pivot screw (1). 
Taper-attachment connecting screw (1). 

69. Taper-slide attachment for lathe bed (30). Taper- 
attachment arm (2). Taper-slide adjusting bracket (1). 
Adjusting-screw bracket (1). Taper-attachment clamp 
(1). Taper-attachment adjusting bracket (1). Taper- 
attachment long-slide dog (1). Taper-attachment for 
lathe bed (1). 

70. Rear leg (33). Leg (4). Tailstock leg (1). Tail- 
end leg (1). 

71. Change-gear box (35). Change-gear cabinet (2). 
Change-gear floor-stand (1). 

72. Steady rest (32). Center rest (6). Back rest (1). 

73. Tool block (30). Plain tool-block (2). Plain rest 
(1). Plain block (1). Auxiliary tool-block (1). Com- 
pound-rest top-slide (1). Full-swing toolpost-block (1). 
Plain-gib rest (1). 

74. Follow rest (38). Follow rest or steady rest (1). 

75. Follower guide (33). Follow-rest bushing (2). 
Foliow-rest jaw (1). Follower bush (1). 

76. Gear guards (39). 

77. Spindle oil cups (39). 

78. Taper-attachment-adjusting-screw blocks (34). 
Taper-attachment-adjusting-screw journal (1). Taper 
bar-adjusting-screw studs (1). Taper-attachment-adjust- 
(1). Taper-attachment-adjusting- 


bearings 
Taper-attachment-upper-slide swivel- 


(1). 


ing-screw 
screw studs 
screw (1). 

79. Taper-altachment adjusting-screws (36). Taper- 
bar adjusting-screws (1). “Taper adjusting-screw (1). 
Taper-attachment upper-slide awivel-screw (1). 

80. Taper-allachment upper-slide (35). Taper-attach- 
ment slide (1). Taper guide (1). Guide bar for taper at- 
tachment (1). Taper bar (1). 

81. Taper-attachment lower-slide (36). Taper-attach- 
ment bracket (3). 

82. Taper-attachment adjusting-screws (37). 
attachment stud (1). 

83. Adjusting-screw lock-nuts (35). 
(1). Taper-attachment knurled-nuts 
tachment adjusting-screw nuts (1). 

84. Saddle for back rest (27). Taper-attachment shoe 


T'aper- 


Adjusting nuts 
(1). ‘Taper-at- 


(2). Taper-attachment slide (2). Saddle for taper at- 
tachment (2). Guide-bar slide (1). Taper-bar slide 
(1). Taper guide (1). Sliding block for taper attach- 


ment (1). Taper-attachment upper-slide shoe (1). Sad- 
dle for taper slide (1). 

85. Dead-center oiler (31). 
stock-center oiler (1). Tail-center oiler 
(1). 

86. Spindle nose (38). Spindle end (threaded) (1). 

87. Spindle (37). Head spindle (1). 

88. Front spindle-boxr (37). Front spindle-box, top 
and bottom half (1). ) Spindle front-box (1). 

89. Eccentric end on back-gear-shaft (37). Eccentric 
(1). Back-gear shaft (1). 

90. Back-gear-shaft bushing (30). Back-gear-shaft 
bearing (6). Eccentric-shaft bushing (1). Back-shaft 
bushing (1). Back-shaft rolls or bearings (1). 


Tail- 
well 


Center oiler (4). 
(1). Oj; 
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Tailstock V (14). Tailstock way 
Outside V (1). Rear V (1). 


91. Inner V (17). 
(3). Inside way (2). 
Inner way (1). 

92. Small back-gear (33). Back-gear pinion (3). Quill 
sleeve-gear, (1). Small quill-gear (1). Smail back-pinion 
(1). 

93. Back-gear quill (29). Back-gear sleeve (5). Quill 
sleeve (1). Back-gear shaft (1). Back-gear-shaft sleeve 
(1). Back-gear spindle (1). 


Preservation of Technical History 
Urged 


Last fall, Dr. C. Matschoss, on behalf of the Verein 
Deutscher Ingenieure, visited this country to study our 
technical progress in connection with his historical re- 
searches. Since his return to Germany he has addressed 
a communication to the American engineering societies, 
acknowledging his gratitude to the various societies, in- 
stitutions and individuals who were of service to him 
in his- quest for information, and urging that. the so- 
cieties interest themselves in collecting material for the 
history of American technics and industry. 
After outlining his own work during the past 15 years 
and the work of others in Germany and elsewhere abroad 
in compiling such histories as the development of the iron 
industry, the steam engine, the locomotive, the electrical 
industries, ete., Dr. Matschoss continues with the follow- , 
ing plea for the work: 
We need the history of technics in the same way as we 
need the history of any other human work. If we under- 
stand the great influence of all engineering work on the de- 
velopment of our culture and civilization—and nobody can 
now deny this influence, in the United States, least of all-- 
it follows that we cannot longer neglect the history of this 
evolution. It is not possible to write the history of mankind 
and leave out the works of the engineers. Why have we no 
history of technics but hundreds of histories of wars, politics, 
ete.? The history of technics can be written only by engi- 
neers or by the help of engineers. During the last century 
the engineers have spent their whole time in making history 
and no one has had time to write it down; now it must be 
changed. Among the thousands and thousands of engineers 
we should find one or two willing to work in the historical 
line. And it is time to do that, for every year we lose 
prominent pioneers, and too often we forget with them that 
which they have done for mankind. 
Tue Neep or INSPIRATION 

history of technics also as a source of en- 
thusiasm and idealism for our younger generation. Nothing 
that is great in the world is done without idealism. History 
shows us in the characters of the great inventors and pion- 
eers some of the greatest idealists who have ever lived. We 
must tell the lives and deeds of these men to our young 
students. We should not forget that behind all our machines 
and other great engineering works made of inanimate ma- 
terial stand living men. The prominent engineers of today 
know that often it is more difficult to handle men than ma- 
chines. Therefore, we must learn to understand the work 
of the men in the technics. Also in social interests such a 
history would have great vaiue in our days. 


We need the 


UPLIFTING THE PROFESSION 
We need the history of technics because no really educated 
man can be content to know a few facts only, he wishes to 
know the evolution. Many outside the engineering profes- 
sion admire technical industry and are astonished at certain 
technics because they know 


results, but they do not like 

nothing of the growth of all these works, they cannot see the 

men who stand behind all the iron and steel. Therefore, 
est 


I believe that a really great history of technics is also the | 
means of increasing the reputation of the engineering Pp! 
fession. Many ways will be possible to help forward tlirse 
historical researches. It is not my task to suggest what 

may do in this direction, but I trust that in America, so just 
celebrated for its energy and initiative, a way will be fo 

if there is a will. 


)=- 


“ 
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Proportions and Sizes of Push Broaches* 


MACHINIST 687 


By ETHAN VIALL 


SYNOPSIS—Detail drawings and tables giving the sizes 
and proportions of push broaches, as actually worked out 
in practice, for broaching square and siz- and ten-spline 
holes of different lengths, in 40-point carbon-steel forg- 
ings. 

% 

The Spicer Manufacturing Co., Plainfield, N. J., does 
a tremendous amount of accurate broaching in connection 
with the manufacture of its universal joints, and the re- 
sults of its years of experience in the design of broaches 
is extremely valuable. However, it seems impossible to 
formulate any hard and fast rule for making broaches to 
fit any case, but the following tables, worked out from 
actual practice at the Spicer shop, for machining forg- 
ings of 40-point carbon steel, will give first-class work- 
ing data. 

It will be noted that where the length of the hole varies, 
allowance is made in the tooth proportions, in order to 
equalize to some extent the power required to force the 
broach through, and in making similar broaches these 
tables may. be used as guides for others approximating 
the same dimensions. These broaches are used in Wat- 
son-Stillman 20-ton hydraulic presses, the average time 
required to force a broach through and return the ram 
to the starting point being between 10 and 15 sec., vary- 
ing slightly with the different sizes. 

The tables for round-cornered, square broaches need 
little explanation other than to call attention to the fact 
that the cutting teeth are all developed on the corners, 
the flat sides being milled the same and not “stepped” 
as usual, an advantage which will be gone into more in 
detail in another article describing the making and use. 
Attention is also called to the ample chip space and curve 
of the fillet at the root of the teeth, without which a 
broach is useless in steel, and to the fact that the first, or 
pilot teeth, are the same dimensions as the last teeth of 
the preceding broach. 

On the six-spline broaches, the method of breaking up 
the chips by grooving alternate teeth is worth noting, 
as well as the improved form of teeth, which are the 
design of Mr. Spicer. These teeth give the maximum 
chip clearance ; maximum strength with the minimum of 
metal, allowing closer spacing of the teeth, and conse- 
quently less broaches to a set, to produce accurate re- 
sults, though, of course, closer-spaced teeth mean more 
power to force through. The ten-spline broaches have in 
addition to the improved form of teeth, a special de- 
sign of pilot teeth designed to start them quickly. 

In the first table, the grinding allowance is as low 
as 0.006 in., and in two cases—the ¥4- and 7-in. square 
broaches—it is 0.010 in.; but in a majority of cases the 
allowance is 0.032 in., or approximately */,, per tooth, for 
both square and multiple-spline broaches. 

In all cases, except the 3-in. size, the butt end of the 
broach is made somewhat cone-shaped, to fit the cupped 
end of the push pin in the press ram, which automatically 
centers and lines it up, the work hole, of course, being 
placed directly in line. The serial numbers of the 
broaches indicate in each case the number used in a set 
to complete the size of hole specified. 


_ 


*Copyrighted by Hill Publishing Co., 1913. 
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Lathe Dimensions Grinding Dimensions 
No. a b c A B 
A-1l 0. 256” 0. 260” pe” 0.250” 0.254” 
A-2 0. 260 0. 266 *’ 0.254 0. 260 
A-3 0. 266 0.274 Xs 0. 260 0. 268 
A-A 0.274 0. 284 Ft 0. 268 0.278 
A-5 0.284 0.295 a} 0.278 0.289 
A-6 0. 295 0. 307 hy 0. 289 0.301 
A-7 0.307 0.328 us 0.301 0.322 


I, DIMENSIONS OF } IN. 8Q. x 4% IN. BROACHES 


For Hole 1 In. Long 
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Lathe Dimensions Grinding Dimensions 


No. a b c \ B 

AB-1 0.342” 0.349” 4” 0.322” 0. 329’ 
AB-2 0.349 0.361 4” 0.329 0.341 
AB-3 0.361 0.377 ; 0.341 0.357 
AB-4 0.377 0.397 t] 0. 357 0.377 
AB-5 0.397 0.422 A 0.377 0.402 
AB-6 0.422 0.452 1} 0.402 0.432 


II. DIMENSIONS OF & IN.SQ. x #] IN. BROACHES 


For Hole } In. Long 
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Lathe Dimensions Grinding Dimensions 
No u b c \ B 
B-1 0.410” 0.417” P ae 0.390” 0.397” 
B-2 0.417 0.429 0.397 0.409 
B-3 0.429 0.445 i! 0.409 0.425 
B-4 0.445 0.465 iy 0.425 0.445 
B-5 0.465 0.490 ii 0.445 0.470 
B-6 0.490 0.519 44 0.470 0.499 


II. DIMENSIONS OF 2 IN.SQ. xk IN. BROACHES 


For Hole 13 In. Long 





Grinding Dimensions 


Lathe Dimensions 


No m b ‘ \ B 
D-1 0.570” 0. 580” ~ 0. 560” 0.570” 
D-2 0. 580 0.592 1” 0.570 0. 582 
D-3 0.592 0. 606 44 0. 582 0.596 
D-4 0. 606 0.623 4 0.596 0.613 
D-5 0.623 0.644 ve 0.613 0.634 
D-6 0.644 0.670 44 0.634 0.660 
D-7 0.670 0.700 ‘t 0.660 0.690 


IV. DIMENSIONS OF 4% IN. 8Q.* # IN. BROACHES 
For Hole 14 In. Long 
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Lathe Dimensions Grinding Dimensions 
No iu b e A B 
E-1 0.665” 0.700” vs" 0.640” 0.675” 
E-2 0.700 0.745 44” 0.675 0.720 
E-3 0.745 0.790 j 0.720 0.765 


V. DIMENSIONS OF { IN. 8Q. xX} IN. BROACHES 


For Hole 1 In. Long 
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Lathe Dimensions Grinding Dimensions 
No. a b c A B 
F-1 0.790” 0.815” i” 0.765” 0.790” 
F-2 0.815 0.845 ” 0.790 0.820 
F-3 0.845 0.885 3 0.820 0.860 
F-+4 0. 885 0.935 H 0.860 0.910 
F-5 0.935 0.985 44 0.910 0.960 
F-6 0.985 1.040 #4 0.960 1.015 


VI. DIMENSIONS OF } IN. 8Q. X1 IN. BROACHES 
For Hole 24 In. Long 
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Lathe Dimensions Grinding Dimensions 


No a b c A B 

G-1 0.868” 0.900” fs” 0.843’ 0.875” 
G-2 0.900 0.940 ts 0.875 0.915 
G-3 0.940 0.988 ; 0.915 0.963 
G-4 0.988 1.045 sr} 0.963 1.020 
G-5 1.045 1.107 j 1.020 1.082 


VII. DIMENSIONS OF }{ IN. 8Q. X1 IN. BROACHES 


For Hole 14 In. Lone 
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Lathe Dimensions Grinding Dimensions 
No. A’ B’ Cc A B 
H-1 0.939” 0.957” ad 0.907” 0.925” 
H-2 0.957 0.975 0.925 0.943 
H-3 0.975 0.996 0.943 0.964 
H-4 0.960 1.020 f4 0.964 0.988 
H-5 1.020 1.047 0.988 1.015 
H-6 i.047 1.077 1.015 1.045 
H-7 1.077 1.107 1.045 1.075 
H-8 1.107 1.137 1.075 1.105 
H-9 1.137 1.167 4 1.105 1.135 
H-10 1. 167 1.197 F. 1.135 1.165 
H-11 1.197 1.227 qj 1.165 1.195 





VIII. DIMENSIONS OF j IN. SQ. x 14% IN. BROACHES 
For Hole 5 In. Long 
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Lathe Dimensions Grinding Dimensions 


No. a b c A B 

I-1 1.063” 373" Hh” 1.031” 1.079” 
I-2 1.111 1. 167 } 1.079 1.135 
I-3 1.167 1.231 i 1.135 1.199 
1-4 1.231 1.302 i 1.199 1.270 


IX, DIMENSIONS OF 1 IN. SQ. x1} IN. BROACHES 
For Hole 1} In. Long 
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Lathe Dimensions Grinding Dimensions 
No. a b c A B 
J-1 1.063” 1.087” Hi” 1.031” 1.055” 
J-2 1.087 1.115 ee 1.055 1.083 
J-3 1.115 1.147 ; 1.083 1.115 
J-4 1.147 1.183 ; 1.115 1.151 
J-5 1.183 1.223 W 1.151 1.191 
J-6 1.223 1. 267 i 1.191 1.235 
J-7 1. 267 1.315 { 1.235 1.283 
J-8 1.315 1.371 1.283 1.339 
J-9 1.371 1.427 Ht 1.339 1.395 
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XIII. DIMENSIONS OF 1} IN. SQ. x1} IN. BROACHES 





X. DIMENSIONS OF 1 IN. 8Q. x1} IN. BROACHES 
For Hole 3} In. Long 
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Lathe Dimensions Grinding Dimensions 


a b c A B 
1.122” 1.142” wl 1.090” 1.110” 
1.142 1.169 1.110 1.137 
1.169 1.202 } 1.137 1.170 
1.202 1.242 } 1.170 1.210 
1.242 1.282 1.210 1.250 
1. 282 1.322 1.250 1.290 
1.322 1,362 } 1.290 1.330 
1.362 1.392 } 1.330 1. 360 
1.392 1.412 } 1.360 1.380 





XI. DIMENSIONS OF 1% IN. SQ. X1} IN. BROACHES 


For Hole 2 In. Long 
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Lathe Dimensions Grinding Dimensions 


a b c A B 
1.188” 1.212” sf 1. 156” 1.180” 
1.212 1.240 +3 1.180 1. 208 
1.240 1.276 Fi 1.208 1.244 
1.276 1.320 i 1.244 1. 288 
1.320 1.372 i} 1.288 1.340 
1.372 1.427 H 1.340 1.395 


XII. DIMENSIONS OF 1} IN. SQ. x1} IN. BROACHES 


For Hole 2 In. Long 
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Lathe Dimensions Grinding Dimensions 





a b c A B 5 
1.187” 2.200" ”’ 1.155” 1.179” 
1.211 1.239 3 1.179 1.207 
1.239 1.271 if 1.207 1.239 
1.271 1.307 i 1.239 1.275 
1.307 1.347 i 1.275 1.315 
1.347 1.391 iy 1.315 1.359 
1.391 1.439 1 1.359 1.407 
1.439 1.493 ley 1.407 1.461 
1.493 1.553 ly 1.461 1.521 


For Hole 4} In. Long 
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o Lathe Dimension 


Grinding Dimensions 


A B 
i 3.125 3.141 
3.141 3.159 
3.159 3.179 
3.179 3.201 
a, 3.201 3.225 
1 3.225 3.251 
y 3.251 3.279 
1 3.279 3.209 
3.309 3.341 
3.341 3.375 
3.375 3.411 
3.411 3.449 
*, 3.449 3.489 
iy 3.489 3.533 
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Lathe Dimensions Grinding Dimensions 
No a b c \ B 
Y-15 3.565 3.613 23 3.533 3.581 
Y-16 3.613 3.665 2} 3.581 3.653 
Y-17 3.665 3.721 23 3.633 +. 680 
Y-18 3.721 3.781 2th 3.689 3 749 
Y-19 3.781 3.845 2] 3.749 $s. 813 
Y-20 3.845 3.917 2H 3.813 3. 885 
Y-21 3.917 3.997 2j 3. 885 3.965 
Y-22 3.997 3.055 2H 3.965 4.053 
Y-23 4.085 4.173 3 4.053 4.141 


SQ. x 44 IN. BROACHES 


Long 
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‘Surface must be turnea smaoth 
Face of tooth tobe grinder polished 


athe Dimensions 


8&9 10411 12413 14415 


802 1.807 1.812 1.817 
842 1.847 1.852 1.857 
882 1.887 1.892 1.897 
922 1.927 1.932 1.937 
962 1.967 1.972 1.977 
002 2.007 2.012 2.017 
042 2.047 2.052 2.057 
082 2.087 2.092 2.097 
122 2.127 2.132 2.137 
162 2.167 2.172 2.177 
202 2.207 2.212 2.217 
242 2.247 2.252 2.257 
282 2.287 2.292 2.297 
322 2.327 2.333 2.339 
369 2.375 2.381 2.387 
417 2.423 2.429 2.435 


XXII. DIMENSIONS OF 
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Ist 
A Tooth 2 & 3 4&4 5 
1c 1.750 1.755 1.760 
} 1.790 1.795 1.800 
35 1.830 1.835 1.840 
& 1.870 1.875 1.880 
44 1.910 1.915 1.920 
$3 1.950 1.955 1.960 
Ys 1.990 1.995 2.000 
45 2.030 2.035 2.040 
44 2.070 2.075 2.080 
Pe] 2.110 2.115 2.120 
3 2.150 2.155 2.160 
f 2.190 2.195 2.200 
4 2.230 2.235 2.240 
u 2.270 2.275 2.280 
4 2.313 2.319 2.325 
4 2.361 2.367 2.373 


1.745 





0.025 "Grind 
0.040° Mill / 
On last broach only Grind, beginning on 
first tooth of each 





broach 

Grinding Dimensions 

6&7 8&9 10811 12413 14415 16417 
1.765 1.770 1.775 1.780 1.785 1.790 
1.805 1.810 1.815 1.820 1.825 1.830 
1.845 1.850 1.855 1.860 1.865 1.870 
1.885 1.890 1.895 1.900 1.905 1.910 
1.925 1.930 1.935 1.940 1.945 1.950 
1.965 1.970 1.975 1.980 1.985 1 990 
2.005 2.010 2.015 2.020 2.025 2.030 
2.045 2.050 2.055 2.060 2.065 2.070 
2.085 2.090 2.0905 2.100 2.105 2.110 
2.125 2.130 2.135 2.140 2.145 2.150 
2.165 2.170 2.175 2.180 2.185 2.190 
2.205 2.210 2.215 2.220 2.225 2 230 
2.245 2.250 2.255 2.260 2.265 2.270 
2.285 2.200 2.295 2.301 2.307 2.314 
2.331 2.337 2.343 2.349 2.355 2.361 
2.379 2.385 2.391 2.397 2.403 2.409 


12 2H) IN., SIX SPLINE BROACHES 
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Surtace to be turned smooth | Beginrung on first tooth--” 
ey Face of tooth to be grinder polished of each broach 
Lathe Dimensions Grinding Dimensions 
Ist Ist 
No. Tooth 2&3 4&5 6&7 8&9 10&11 12413 14415 16417 A Tooth 2&3 4&5 6&7 8&9 10&11 12&13 14415 16&17 
OA-1 1.282 1.287 1.292 1.298 1.303 1.309 1.314 1.319 1.325 # 1.250 1.255 1.2660 1.266 1.271 1.277 1.282 1.287 1.293 
OA-2 1.325 1.330 1.336 1.341 1.346 1.352 1.357 1.363 1.368 H 861.293 1 298 1.304 1.309 1.314 1.320 1.325 1.331 1.336 
OA-3 1.368 1.373 1.379 1.384 1.390 1.395 1.400 1.406 1.411 H 1.336 1.341 1.347 1.352 1.358 1.363 1.368 1.374 1.379 
OA-4 1.411 1.417 1.422 1.427 1.433 1.438 1.444 1.449 1.454 l 1.379 1.385 1.390 1.395 1.401 1.406 1.412 1.417 1.422 
OA-5 1.454 1.460 1.465 1.471 1.476 1.481 1.487 1.492 1.498 l ¥& 1.422 1.428 1.433 1.439 1.444 1.449 1.455 1.460 1.466 
OA-6 1.498 1.503 1.508 1.514 1.519 1.525 1.530 1.535 1.541 ly 1.466 1.471 1.476 1.482 1.487 1.493 1.498 1.503 1.509 
OA-7 1.541 1.546 1.552 1.557 1.562 1.568 1.573 1.579 1.585 1} 1.509 1.514 1.520 1.525 1.530 1.536 1.541 1.547 1.553 
XXIII. DIMENSIONS OF 1} X1# IN., TEN SPLINE BROACHES 
For Hole 44 In. Long 
ae ae 
. 133 | 
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m.macuete Face of tooth to be grinder polished 
i caaiel ” . g P Grind, beginnin 
on first footh o 
each broach 
Lathe Dimensions Grinding Dimensions 
lst Ist 
No Tooth 2&3 4&5 6&7 8&9 10&11 12413 14415 16417 A Tooth 2&3 4&5 6&7 8 & 9 10&11 12413 14415 16&17 
SA-1 1.532 1.537 1.542 1.547 1.552 1.557 1.562 1.567 1.572 las 1.600 1.505 1.510 1.515 1.520 1.525 1.530 1.535 1.540 
SA-2 1.572 1.577 1.582 1.587 1.592 1.597 1.602 1.607 1.612 13; 1.540 1.545 1.550 1.555 1.560 1.565 1.570 1.575 1.5%0 
SA-3 1.612 1.617 1.622 1.627 1.632 1.637 1.642 1.647 1.652 14 1.580 1.585 1.590 1.595 1.600 1.605 1.610 1.615 1.620 
SA-4 1.652 1.657 1.662 1.667 1.672 1.677 1.682 1.687 1.692 1% 1.620 1.625 1.630 1.635 1.640 1.645 1.650 1.655 1.660 
SA-5 1.692 1.697 1.702 1.707 1.712 41.717 41.722 41.727 41.732 ly 1.660 1.665 1.670 1.675 1.680 1.685 1.690 1.695 1.700 
SA-6 1.732 1.737 1.742 1.747 1.752 1.757 1.762 1.767 1.772 1} 1.700 1.705 1.710 1.715 1.720 1.725 1.730 1.735 1.740 
SA-7 1.772 1.777 1.782 1.787 1.792 1.797 1.802 1.807 1.812 1¥y 1.740 1.745 1.750 1.755 1.760 1.765 1.770 1.775 1.780 
SA-8 1.812 1.817 1.822 1.827 1.832 1.837 1.842 1.847 1.852 14 1.780 1.785 1.790 1.795 1.800 1.805 1.810 1.815 1.820 
SA-9 1.852 1.857 1.862 1.868 1.873 1.878 1.883 1.888 1.894 1} 1.820 1.825 1.830 1.836 1.841 1.846 1.851 1.856 1.860 
XXIV DIMENSIONS OF 13 X14} IN., TEN SPLINE BROACHES 


For Hole 4} In. Long 

















9 Cutting Teeth a 
“4 4 . , 
C1 - Sie | 
r*| 
Y e+ 
Lie R» 
ia | 
k 3" >< 
< ug 
Lathe Dimensions Grinding Dimensions 
No. a b c A B 
» Dimona ee . : O-1 1.313” 1.344” sare 1.281” 1.312” 
: Lath — nsions ie Dimensions 0-2 1 344 1 375 i 1 312 1 343 
No. a ) c ! B 0-3 1.375 1.411 ' 1.343 1.379 
N-1 1.344” 1.376” i 1.3123” 1.344” O-4 1.411 1.452 1 1.379 1.420 
N-2 1.376 1.417 1.344 1.385 0-5 1.452 1.497 1 1.420 1.465 
N-3 1.417 1.468 1 1.385 1.436 0-6 1.497 1.549 1X 1.465 1.517 
N-4 1.468 1.527 1 1.436 1.495 O-7 1.549 1.607 lX& 1.517 1.575 
N-5 1.527 1.597 ly 1.495 1.565 0-8 1.607 1.679 1} 1.575 1.647 
N-6 1. 597 1.677 1% 1.565 1.645 O-9 1.679 1.770 1*% 1.647 1.738 
XIV. DIMENSIONS OF 1} IN. SQ. x1} IN. BROACHES XV. DIMENSIONS OF 13 IN. SQ. x 137 IN. BROACHES 


For Hole 2} In. Long For Hole 4} In. Long 
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Ig" Square 


n° —_* 

” ONS. 4” 
<preod >| 32 Lathe 
< 

No. a 

Q-1 1.469” 

Q-2 1.504 

Q-3 1.544 

Q-4 1.589 

Q-5 1.639 

Q-6 1.697 

Q-7 1.762 

Q-8 1.837 

XVI. 
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.697 
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OF 1} IN. SQ. x1] IN. BROACHES 
For Hole 44 In. Long 
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JIMENSIONS OF 1} SQ. X2] IN 
For Hole 5 In 


860” 





! sie “ye 
eS" Ke p> % Lathe 
—K ee 
No. 
U-1 1 
U-2 1 
U-3 l 
U-4 1 
U-5 1.{ 
U-6 1.§ 
U-7 2 
U-8 2 
v-9 2 
U-10 2 
U-11 2.4 
U-12 2.2 
U-13 3. 
U-14 2 
XVIII. I 
K ~— Fes 
| 
fe 
| xt 
| ys : ue ; 
z/ Lb 
+ Ae 
“a | [ 120 
yy [ onl - 
al | ip 
¢ 
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Ist 
No. Tooth 2 & : 
OA-1 1.282 1.3 
OA-2 1.315 1.: 
OA-3 1.355 1.3 
OA-4 1.395 1.¢ 
OA-5 1.435 1 
OA-6 1.475 1 
OA-7 1.515 1.! 
OA-8 1.555 1.é 
OA-9 1.595 1 
OA-10 1.635 1 
OA-11 1.657 1 
OA-12 1.715 1 
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Grinding Dimensions 


Grinding Dimensions 


1.812” 
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437” 


472 
512 
557 
607 
665 
730 
805 


A 


1.830 
1.852 
1.879 
1.910 
1.946 
1.986 
2.031 


10&11 


302 


340 


380 
420 
460 
500 


540 


580 
620 
660 
700 
740 
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Lathe Dimensions 
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512 
557 
607 
665 
730 
805 
895 
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852 
879 
910 
946 
986 
031 
OSU 
134 
192 
255 
323 
395 
440 


* Surface must be turned smooth 
Face of tooth to be grinder polished 


4415 
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350 
390 
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470 
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670 
710 
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Lathe Dimensions 


a b 
594” 1.642” 
642 1.702 
702 1.774 
774 1.858 
858 1.954 
954 2.052 


DIMENSIONS OF 14 IN 


For Hole 3 In 


5 8 Cutting Teeth 











Lathe Dimensions 


a b 

O91” 2.109” 
109 2.127 
127 2.150 
150 2.173 
173 2.200 
200 2.232 
232 2. 268 
2058 2.308 
$08 2.353 
353 2.403 
103 2.457 
157 2.516 
16 2.579 
79 2.645 
645 2.717 
717 2.789 


DIMENSIONS OF 2 IN 


For Hole 6 In 





ee New 


Seta tne Se 





Tooth 


250 
283 
323 
363 
103 


443 


483 
523 
563 
603 
643 
O83 





Grinding Dime 


3 145 6&7 8 &€ 
254 1.258 1.262 |! 
288 1.293 1.298 1 
328 1.333 1. 338 1 
368 1.373 1.378 1 
108 1.413 1.418 1 
448 1.453 1.458 1 
488 1.493 1.498 1.503 
28 1.533 1.538 1 
568 1.573 1.578 1! 
608 1.613 1.618 1 
648 1.653 1.658 1 
688 1.693 1.698 1.70 


SIX SPLINE BROACHES 
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Grinding Dimensions 
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Lathe Micrometer Gage 
By Everett CHIPMAN 


The gage here described is not claimed to be a new de- 
vice, but some of its features may be of interest. Gages 
and micrometer stops are common on the best of lathes 
and millers, but this particular form of gage claims recog- 
nition through its adjustable features and manner of op- 
eration, which aid in the rapid production of accurate 
and duplicate work. 

The body of the gage carries the micrometer head, the 
pointer, and a clamping screw. The head consists of a 
34-20 V-thread, screw and an adjustable collar. The 
head of the screw is cupped slightly, so that chips from 
the work are not so likely to cause errors by getting be- 
tween the side of the lathe carriage and the head of the 
screw. This head is knurled so as to be easily turned 
with the fingers, as is also the loose sleeve which is grad- 
uated in thousandths of an inch. 

This loose sleeve is held from turning too freely by a 
friction. This friction is made by drilling a hole into the 
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MrcroMETER GAGE FOR THE LATHE 


straight shank of the screw and inserting a spring and 
plunger. This allows the sleeve to turn, but with enough 
resistance to keep it in place. For a graduation equal to 
0.001 in., the loose sleeve. is divided into 50 equal parts, 
each equal to 0.001 in., since the screw is 20 pitch. The 
screw is held from turning, or released, by a thumb-screw 
inserted in the front of the block. The pointer is a 
piece of ;%; rod, milled flat on the end and placed so as 
to indicate on the graduated sleeve. This pointer slides 
through the block to accommodate the varying distances 
which the dial may travel, and is kept from turning 
by a flat on its side. 

lhe body of the tool has a rounded V milled on its 
under side. This V clamps over the way of the lathe. 
The lower end of this piece is L-shaped. The piece is 
held to the block by two screws and dowels and has two 
thumb-screws tapped into the lower end. These screws 
serve to hold the gage in position. A block is provided 
on which the screws act. 
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When in use, the gage is set over the way of the lathe 
on the V-slide. The lower end then comes under the rack 
which drives the carriage. The micrometer head is then 
brought against the side of the carriage and the lower 
thumb-nuts tightened ; this clamps the gage firmly in place 
In case the tool needs to be advanced or carried back a 
certain amount, the micrometer head is turned to a firm 
bearing on the side of the carriage, then the loose sleeve 
is turned to a zero reading. The screw is turned the re- 
quired number of thousandths in either direction neces- 
sary and the carriage brought to a stop against the head ; 
this position of the carriage being the proper one under 
the circumstances. 

This gage becomes almost a necessity where the pro- 
duction of accurate work is necessary, as it enables the 
workman to dispense with the cut-and-try method, en- 
abling him, after the first cut has been measured, to set 
the micrometer head the required number of thousandths 
and proceed at once to finish. Its field of usefulness is 
extensive, since it can be used to gage shoulders on a 
shaft, for facing pieces to thickness, for recessing a piece, 
ete. 

It can also be used in connection with a threaded stop 
secured in the back end of the hole in the lathe spindle 
when moderately long work is held in the chuck and 
projects into the spindle hole. 


cAJ 
od 


of the Industrial Commission of Wisconsin, 
published in December, deals with liability insurance rates. 
The new workmen’s compensation law became operative in 
1911 and the old-line employers’ liability insurance com- 
panies in combination issued a new rate manual containing 
rates for liabilities and rates for compensation. These were 
very high. 

The compensation act referred to 
method of organization of mutual companies. Under this 
law, many employers associated and organized the Employ- 
ers’ Mutual Liability Insurance Co., of Wisconsin. It adopted 
the classification of risks used by the old-line companies. At 
the present time about one-third of the employers now under 
the compensation act are insured with this mutual company. 

At the expiration of the first year’s business the mutuai 
company was able to carry to its reserve account 15 per cent. 
of the premiums collected, after making allowance for all 
compensation due or to become due for injuries received by 
workmen during the period covered. This indicates that its 
rates are sufficiently high and that the rates of the old-line 
liability companies are exorbitant. 

The tabulation here presented compares the rates of the 
old-line companies with those of the Wisconsin mutual com- 
pany for foundries and machine shops. The meaning of the 
headings on $5000 to $10,000 policies and on $10,000 to $20,000 
policies is this: 

The first amount is the 
obligated to pay to any one 


A bulletin 


provides for a simple 


maximum that the company is 

workman for any injury that 
may take place, and the second amount is similarly the 
amount that must be paid to any number of workmen who 
are injured collectively. A comparison of these rates makes 
it clear that insurance is costing the employers who accepted 
the compensation provision much less than the liability in- 
surance without adequate protection. 

The rates of the mutual company for compensation provide 
for full protection, for all medical aid required by the work- 
men under the compensation law, for full protection for the 
amount required to be paid in case of injury to any one per- 
and full protection in case of injury to four workmen 
single accident. 


son, 
in a 


Rates of Old-line Companies a 
On $5000- On $5000- On $10,000- On $10,000- On $10,000- mutual rate 
On $5000- $10,000 policies $10,000 policies $20,000 policies $20,000 policies $20,000 policies covering full 
$10,000 policies with first with full med- with no med- with first med- with full med- risk and includ- 


with no med- medical aid 


ical aid ad- 


ical aid adding _ical aid adding ae adding ing statutory 
/O 


Classification of Risk ical aid adding 10% ding 30-35% 25-40% % -75% medical aid 
IRS ors vip binebnalheaa © A 28 1.50 1.65 2.03 2.00 2.15 2.53 1.54 
Machine shops—no foundry........ 1.00 1.10 1.35 1.33 1.43 1.68 1.12 
Machine shops—with foundry...... 1.20 1.32 1.62 1.60 1.65 2.02 1.40 


COMPARISON OF LIABILITY RATES OF OLD-LINE COMPANIES AND COMPENSATION RATES OF THE NEW MUTUAL COMPANY 


. 
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Railroad Shop Tools in Washington 


By F. A. 


SYNOPSIS—Some of the appliances and methods used 
in a large plant in the Northwest. Devices for turning 
brasses, and forcing them into their boxes; boriny tires ; 
driving portable tools; guarding turret lathes. A power- 
ful bolt puller, with details of its construction. 

% 

The engravings illustrate a few of the many interest- 
ing operations and tools to be seen at the big Northern 
Pacific shops at South Tacoma, Washington. The lsthe 
in Fig. 1 is shown fitted with a turret on the cross-slide 
which carries a series of tools for turning the outer sur- 
face of brasses for driver boxes, the main brass being held 
between flanges on an arbor which forms part of a face- 
plate fixture. 

Two bolts pass through the flanges, and nuts at the 
outer ends tighten the loose flange against the end of 
the brass. The flanges are arranged to facilitate the pro- 
cess of locating the work properly for the turning oper- 


STANLEY 


ation, and means are also provided for setting the finish- 
ing tools for turning the work to size. 


HyYpRAULIC PREss AND ATTACHMENTS 


A home-made hydraulic press is illustrated in Fig. 2 
for forcing the brasses into the driver boxes. In the 


view the box is shown resting against an abutmen: at 
the end of the press and the brass is just entered in its 
The 
driving mechanism for the pump is carried on steel up- 
rights directly above the horizontal ram and the whole 


seat with the ram acting against the outer end. 


outfit is compactly built. 

The wheel press in Fig. 3 is shown fitted with a double 
cngine for driving the pump. This engine was originally 
used on a piece of mining apparatus and was picked up 
among some discarded machinery and mounted on this 
It is 


operated by compressed air and gives a powerful, easily 


wheel press in place of the original belt drive. 








Fic. 1. Turnrnc Main BrasseEs 





Fic. 2. Forcine In ‘MAIN BRASSES 








As ENGINE ror Drivine A HYDRAULIC 
WHEEL PREss 


Fic. 3. 


For Drivinc CYLINDER- 
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PorRTABLE ENGIN] 
Bortine Bar, VALvi 


Fic. 4. 
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694 AMERICAN 
controlled drive for the geared crankshaft overhead from 
which the pump is operated. 

A similar engine also driven pneumatically, is repre- 
sented by Fig. 4. In this instance the engine is mounted 
upon a metal truck upon which it is drawn about the 
shop and utilized as a portable driver for the cylinder- 
The drive is 


boring apparatus, valve-seat facer, ete. 


grooved 


transmitted by a round belt or rope from a 
wheel on the crankshaft. 
A TanpeM Atr Press 
Fig. 5 illustrates a press used for such work as fore- 


ing bushings into side rods. It consists of three air 
cylinders placed tandem, one above the other, carrying 
three pistons on the one rod, uniform air pressure being 
applied to all of the pistons. The cylinders are mounted 
on a pair of uprights that pass through holes bored in 
the lugs cast at the sides of the eylinder flanges and 
the uprights themselves are secured in a base which is of 
the cylinder column. 


Fig. 6. 


suitable proportions for carrying 
A method of 
Three shoes are placed on the table of the vertical bor- 


boring tires is illustrated by 
ing mill and these carry setscrews for engaging the out- 
the They are also provided with three 
swinging straps which pass up over the upper face of the 


side of tire, 
work and bring three setscrews into place for holding the 
tire down in position. At the same time the interior of 
the work is left entirely clear for the operation of the 


boring tool. 
MACHINERY GUARDS 


This shop is accomplishing a great deal in the way of 
safeguarding machinery of all classes. A typical example 
is presented in Fig. 7, which shows a belt guard on the 
head of a turret lathe and a combined stock rack and 
guard at the end of the machine. The rack is of metal 
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a fresh bar of material is to be inserted in, the spindle of 
the machine. It is of sufficient length to inclose the en- 
tire bar, and as its outer end is closed there is no possi- 
bility of a workman being struck or caught by the end of 
the bar. 

Fig. 8 illustrates the application of the M. & T. 
Giant bolt extractor to the pulling of a bolt from an en- 

















Fie. 5. A TANDEM PNEUMATIC PRESS 














Fig. 6. Mretuop or Hotprne Trres on Borrtna- 
Mrut TABLE 


and provided with hooked arms for holding bar material 
of various sizes and sections commonly used in the ma- 
chine. 

The guard which covers the revolving bar of stock is 
in the form of a half-round lid which is hinged at the 
front so that it may be swung over out of the way when 
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A Turret-LATHE GUARD AND A 


Stock Rack 


Fie. 7. 


gine frame. This device is the invention of John A. 
Magnusson floor foreman at these shops. Its construc- 
tion and operation will be understood by reference to 
Figs. 8, 9 and 10. 

This bolt puller has a pair of side bars A A, which 
are fitted at their lower ends with gripping jaws B, the 
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latter having serrated faces and being readily removable 
when the holding screws are taken out. These jaws are 
tongued into the side bars so that the strain is taken by 
the engaging shoulders and not by the screws. The 
are curved and meet at 


upper ends of the side bars A 





Fic. 8. PuLtine , Bott From a Locomorivi 


the center, and the inner surfaces are beveled as at ( 
to receive the wedge-shaped member D, which is forced 


between the arms by the jack 2. The two side arms are 
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Bott EXxTRrAcTor 


DETAILS OF 


Fig. 10. 
connected to a tie bar F’, in one end of which is an elon- 
gated slot to receive wedge keys. 

When the jaws are slipped over the head of the bolt to 
be pulled out, the keys are inserted to press the jaws 
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against the work and the upper ends of the side arms to- 
gether. The bridge piece ( is placed over the tie bar 
and the jack inserted under the wedge D. When the 
jack is operated it forces the upper ends of the arms 
apart and presses the serrated jaws into the sides of the 

















ria. 9. Tur Bovr Exrractror 


bolt head. Further motion due to the jack then ap 


plies a to the gripping jaws and 


the 


very heavy leverage 


the lifting action caused by arms swinging upon 


their fulerums forces the jaws to pull the bolt from the 


frame, 


DETAILS OF THE JACK 


The jack is shown more clearly in Fig. 10. Tt con 


sists of a heavy cylinder A, in which is operated the pis- 


ton B. The latter has a short shank which passes 
through the cylinder head and around which is coiled a 
spring ©, which returns the piston when pressure is re 
moved. A cup leather is provided at D to make the pis 
ton tight, and a spring ring inside this cup presses it 


outward to prevent air from entering under the piston 


when the jack is not in use or when the pressure under 


it Is reduced, 
wall of 


A long cylinder F is tapped into the lower 
the main cylinder, and this carries a plunger /’, which 
is provided with a series of leather packing rings and 


separating washers, the nuts in the threaded end of the 


plunger holding the parts together. 
The plunger is not attached to any other member, but 
the 


is pressed forward without rotating, by the end of 


actuating screw CC, O11 Is placed in the eylinders  be- 
tween the piston anal the piunger, aye thre screw G 
which passes through a long nut, is operated either by 
hand or by power to press the plunger slowly forward 
end produce a slower and still more powerful action 
pol the part of piston BR. 

os 

e 
Feeds should always te coarse enounrn te take i steady 
cut feeds finer than 80 or 90 In lathes of 12 more inches 
sewing frequently give an unsatisfactory surface due to the 
chip being too light to maintain a steadying effect When the 
feed is too light the work has a surface produced hy a mix 
ture of scratches and burnished rings, for the tool point, has 
digging in.- 


alternately rubbed by riding, and scratched by) 
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Manufacturing Steel Type 
By W. C. Betz 


The manufacture of the type used in fine copper-plate 
engraving is interesting. The steel type, Fig. 1, is ma- 
chined to very close limits and the forming of the let- 
ters or figures on the type is done on the machine, Fig. 2. 
The type is held in the fixture A, with the fulcrum of the 
rocker-arm at B, The fixture C, holding the steel dies 
from which the type is rolled, has a crossfeed screw read- 
ing to 0.001 in., for the correct locating of the blank 
over the letter and also for spacing the letters when roll- 
ing the copper plate. 

The platen of the machine has a vertical adjustment to 
0.0025 in. After rolling in the impression, the type is 
trimmed, hardened in oil, and the temper drawn. The 
type must be an exact length from the radius or figure 
face to the end, and is ground to within 0.001 in. in 
length and lapped and tested in the following manner: 


LAPPING THE TYPE 


A bench lathe, Fig. 3, is fitted with a leaded faceplate 
A, and charged with flour carborundum as follows: <A 
hardened-steel roller B is made and held in the tool post 
of the lathe square with the faceplate. This is covered 
with lard oil and the carborundum sprinkled on the sur- 
face; the roller is pressed lightly against the lap and the 
machine run at a slow speed, working the roller across 
the face of the lap. The surplus carborundum is removed 
and a very thin coat of oil applied. The lathe is speeded 
up to the second cone without back gears, and all is ready 


FIG.) 
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FRONT AND Srpe View or Type-MAKkInG MACHINE 


for lapping, there being from 0.0005 to 0.001 in. to re- 
move from the end of the type. 

The holder C is a sliding fit in the slot of the casting 
D ; the type is placed in the slot of the holder C and held 
down with the index finger of the right hand, and the 
whole slid forward till the type touches the revolving lap 
A, and held there for a fraction of a second. The type 
is then withdrawn and cleaned. It is then measured on 
the test fixture, Fig. 4, which is graduated to read 0.00005 
in., it being necessary to get the type to these limits, as 
the whole depth is only about 0.002 in. If one is lapped 
too short it is peened with a light hammer near the end 
and the operation of lapping is repeated. 
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After the type is finished and inspected for flaws and 
length, it goes again to the rolling machine; the first 
fixture is removed and one large enough to hold the set 
of type for a plate is substituted, and in place of the 
steel dies first used a copper plate is fastened on the 
platen and the set type is rolled into the copper just 
deep enough to allow the radius face of the type to come 
flush with the face of the plate, thus eliminating any 
burrs. 


TESTING THE TYPE 


The finished plate is sent to the test-print department 
and is used as follows: It is set up in the printing ma- 
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FIG. 4 
LAPPING AND TESTING FIXTURES 


chine and an ink pad wipes across the face automatically ; 
then another pad goes over it, wiping off all the surplus 
ink, leaving the plate perfectly clean except in the recesses 
formed by the type. The paper is then laid on the inked 
plate and compressed between it and another flat plate; 
on removing, it will be found to have absorbed all the 
ink from the recess in the copper plate. If the type is 
right, perfect, uniform letters and figures result. On the 
other hand, if the steel type is not uniform in length, it 
will show on the paper and make an unsightly appearance, 
by leaving light and dark figures. This process is onl) 
used on fine plate engraving. 

os 


It is important that a grinding wheel fit the spindle or 
arbor closely to avoid play which throws it out of balance. 
Do not make the mistake, however, of forcing a wheel on its 
spindle, as even a slight strain may result in breaking the 


wheel. An allowance of 0.005 in. will usually be found about 
right. A grinding wheel should always have flanges from ™% 
to % the diameter of the wheel itself. These should be re- 


lieved in the center so as to bear for, perhaps, % in. at the 
outer edge. Never tighten the flanges directly against the 
wheel, but put in washers of blotting paper or some soft or 
thick substance between the flange and wheel. 


os 
ry 


According to the Bureau of Statistics of the American Iron 
and Steel Institute the production of all kinds of rails in the 
United States in 1912 amounted to 3,327,915 tons, against 2,- 
822,790 tons in 1911, an increase of 505,125 tons, or over 17.8 
per cent. Included in the total for 1912 are 174,004 tons of 
girder and high T steel rails for electric and street rail- 
ways, as compared with an output of 205,409 tons of similar 
rails in 1911. Of the total production of rails in 1912 3,165,- 
939 tons were rolled from Bessemer, openhearth and elec- 


tric-steel blooms or billets; 42,586 tons were rolled from new 
seconds, defective new rails, and steel crop ends: and 119,390 
tons were rerolled from old steel rails or were renewed steel 
No iron rails are reported for 1912. 


rails. 
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Specifications for Exhaust Systems 


By WILLIAM NEWELL* 


SYNOPSIS—These specifications are issued by the New 
York State Department of Labor for the design, con- 
struction and operation of exhaust systems for grinding. 
polishing and buffing wheels. Their object is to prevent 
the installation of faulty systems. 
% 

In case a wheel is thicker than given in Table 1, or if 
a disk instead of a regular wheel is used, it must have 
a branch pipe no smaller than is called for by its grind- 
ing surface, as there given. 


Maximum Minimum 

Grinding Diameter 

Surface, of Branch 

Diameter of Wheels Sq.in. Pipe in In 
6 in. or less, not over 1 in. thick. poms errs 19 3 
7 in. to 9 in. inclusive, not over 14 in. thick....... : 43 34 
10 in. to 16 in. inclusive, not over 2 in. thick...... 101 4 
17 in. to 19 in. inelusive, not over 3 in. thick... 180 4) 
20 in. to 24 in. inclusive, not over 4 in. thick 302 5 
25 in. to 30 in. inclusive, not over 5 in. thick 472 6 


TABLE 1. MINIMUM SIZES OF BRANCH PIPES ALLOWED FOR 
DIFFERENT-SIZED EMERY OR OTHER GRINDING WHEELS 
Buffing wheels 6 in. or less in diameter used for jewelry 
work may have a 3-in. branch pipe. The thickness given 
for buffing wheels in Table 2 applies to the thickness of 
the wheel at the center. In case the wheel is thicker than 
given, it must have a branch pipe no smaller than is called 
for by its grinding surface. Branch pipes must be not 
less than the sizes specified throughout their entire length. 
All branch pipes must enter the main suction duct at an 
angle not exceeding 45 deg. and must incline in the direc 
tion of the air flow at junction with main. Branch 
All laps in 
piping must be made in the direction of the air flow. 
All bends, turns or elbows, whether in main or branch 
pipes, must be made with a radius in the throat at least 
equal to 1144 times the diameter of the pipe on which 


pipes must not project into the main duct. 


they are connected. 

Minimum 
Diameter 
of Branch 


Maximum 
Grinding 
Surface, 


Diameter of Wheels Sq.in Pipes in In 
6 in. or less, not over 1 in. thick 19 34 
7 in. to 12 in. inclusive, not over 1} in. thick. . - 57 H 
13 in. to 16 in. inclusive, not over 2 in. thick 101 4) 
17 in. to 20 in. inclusive, not over 3 in. thick 189 5 
21 in. to 24 in. inclusive, not over 4 in. thick 302 5h 
25 in. to 30 in. inclusive, not over 5 in. thick 472 64 


TABLE 2. MINIMUM SIZES OF BRANCH PIPES ALLOWED FOR 
DIFFERENT SIZED BUFFING, POLISHING, OR RAG 
WHEELS, AS THEY ARE VARIOUSLY CALLED 

The inlet of the fan or exhauster shail be at least 20 
per cent. greater in area than the sum of the areas of 
all the branch pipes, and such increase shall be carried 
proportionately throughout the entire length of the main 
suction duct, that is, the area of the main at any point 
shall be at least 20 per cent. greater than the combined 
areas of the branch pipes entering it between such point 
and the tail end or dead end of the system. If such in- 
crease is made greater than 20 per cent., the area of the 
main at any point, except that portion of it between the 
branch entering it nearest the fan and the fan, shall 
bear approximately the same ratio to the combined areas 
of the branches preceding that point (that is, between 
it and the tail end of the system) as the area of the 
main at the branch nearest the fan bears to the combined 
areas of all the branches. (This provision is made to 


_ *Mechanical engineer, 
York. 


Department of Labor, State of New 





permit the use of a fan having a larger inlet area than the 
area of the main at the branch pipe nearest to the fan, if 
desired. ) 

For the convenience of those wishing to use it, Table 4 
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shows what the size of the main suction duct should be at 

for 
the 

greater than the combined areas of the branches entering 


any point any number of uniform-size’ branch 


pipes when main duct is made 20 > per cent. 


it. (The minimum required by these specifications.) The 
area of the discharge pipe from the fan shall be as large, 
or larger, than the area of the fan inlet throughout its 
entire length. The main trunk both suction and 
discharge, shall be provided with suitable clean-out doors 


lines, 


not over 10 ft. apart, and the end of the main suction duct 
shall be blanked off with a removable cap placed on the 
end. 
Sufficient 
each branch pipe within 1 ft. 
water between the two sides 


static suction head shall be maintained in 


of the hood to produce a 
difference of level of 2 in. of 
Test is to be made by placing one 
the pipe, 
the other end of the tube being connected to one side of 
Test is to be made with all 


of a U-shaped tube. 


end of a rubber tube over a smal! hole made in 


the U-shaped water gage. 
branch pipes open and unobstructed. 
for all exhaust-system installations, 


Plans sowing 
location and sizes of all wheels, hoods, main and branch 


pipes, fan, and dust separator should be submitted to this 
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department in duplicate for approval before work is be- 
gun, and it must be clearly specified that the system is 
to be installed in strict accordance with the above speci- 
fications. The test specified above positively must be ob- 
tained before the system will be acceptable to the De- 
partment of Labor. 

The contract for the installation of an exhaust system 
should contain a provision to the effect that payment will 
be withheld until the above test shall have been made and 
the system accepted by this department. In addition to 
the above specifications, which are compulsory, a number 
of recommendations are given below, which, if observed, 
will make for still more efficient operation and longer 
life of the system. 


Diameter of Branch Pipes in Inches 


t 
SA 3 34 4 4} 5 5} 6 64 
Phas Area of Each Branch Pipe in Square Inches 
st 7.07 9.62 12.566 15.9 19.635 23.758 28.274 33.183 38.485 
> Fa Area of Each Branch Pipe Plus 20 Per cent. (Square Inches) 
‘2 8.484 11.544 15.08 19.08 23.562 28.51 33.93 39.82 46.182 
l 3t 3] +} 5 54 6 63 7h 7} 
2 1} 54 6} 7 7i oy | 9} 10} 10] 
3 5} 6} 7% Si 9} 10} 11} 123 13% 
{ 6) 7} 8} 9] il 12} 13} 144 15} 
5 7i 8) 9] 11 12} 13} 14} 16 17} 
6 8] 9} 10} 12} 13} 143 16} 17} 18} 
7 8} 10) 11; 13} 14} 16 17} 18] 204 
s ot 10; 12; 14 15} 17} 183 20} 21; 
y 0} 11} 13h 14] 164 18} 19} 21; 23 
10 10} 12} 13] 15} 17% 19} 203 224 243 
1! 11 12} 143 16) 18} 20 21} 233 254 
12 11} 13% 15} 17} 19 201 223 241 263 
13 11] 13] 15) 17] 193 213 233 253 27} 
14 12} 14} 16} 18} 204 22% 24% 26} 284 
15 12] 14] 17 194 21} 23% 254 27% 294 
16 13} 15} 17% 19} 22 24} 26% 284 303 
17 135 15) 18h 201 22% 244 27h 29% 31% 
18 14 16} 18} 21 234 25% 27] 30} 325 
19 14} 16} 194 214 23} 264 28} 314 33} 
20 14} 17} 19) 22} 243 27 294 31] 343 
21 15} 17% 204 22% 25} 274 304 323 354 
22 15} 18 203 234 25} 283 30] 33} 36 
23 15} 18) 21} 233 264 29 31} 34} 363 
24 16) 18] 21} 244 26] 298 324 34] 37 
25 16} 19} 22 243 27} 30} 32] 35% 381 
26 162} 193 22} 254 28 303 334 36% 394 
27 17} 20 22; 25% 28} 31} 34} 37 39 
28 174 20} 234 26} 29 32 34} 37} 40§ 
29 17} 20} 233 268 29} 324 354 382 414 
30 18 21 24 27 30 33 36 39 42 


TABLE 4. DIAMETER IN IN. OF THE MAIN SUCTION DUCT AT 
ANY POINT FOR ANY NUMBER OF UNIFORM-SIZE BRANCH 
PIPES WHEN THE AREA OF THE MAIN AT ANY POINT IS 
MADE EQUAL TO THE COMBINED AREA OF THE 
BRANCH PIPES PRECEDING THAT POINT PLUS 
TWENTY PER CENT—THE MINIMUM RE- 

QUIRED BY THESE SPECIFICATIONS 
RECOMMENDATIONS 


Emery-wheel and buffing-wheel exhaust systems should 
be kept separate owing to the danger of sparks from the 
former setting fire to the lint dust from the latter, if 
both are drawn into the same suction main. 

In the case of undershot wheel (that is, the top of the 
wheel runs toward the operator, which is almost always 
the direction of rotation of both emery and _ buffing 
wheels), the main suction duct should be back of and be- 
low the wheels and as close to them ag is practicable; or 
it should be fastened to the ceiling of the floor below, 
preferably the former. If behind the wheels, it should 
be not less than 6 in. above the floor at every point to avoid 
possible charring of the floor in case of fire in the main 
duct and also to permit sweeping under it. For similar 
reasons it should be at least 6 in. below any ceiling it may 
run under. 

Both the main suction and discharge pipes should be 
made as short and with as few bends as possible, to avoid 
loss by friction. If one or the other must be of consid- 
erable length, it is best to place the fan not far beyond 
where the nearest branch enters the large end of the main, 
as a long discharge main is a lesser evil than a long suc- 
tion main. 
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Ayoid any pockets or low places in ducts where dust 
might accumulate. The main suction duct should be en- 
larged between every branch pipe entering it, whenever 
space permits, and in no case should the main duct receive 
more than two branches in a section of uniform area. 
All enlargements in the size of the main should be made 
on a taper and not by an abrupt change. 

If there is a likelihood of a few additional wheels 
being installed in the future, it is advisable to leave a 
space for them between the fan and the first branch and 
to put in an extra size fan. Or, a space may be left be- 
yond the fan so that the fan may be moved along and the 
main extended when it is actually decided to install addi- 
tional wheels, provided the fan is of sufficient size to still 
comply wita these specifications after the additional 
branches are added. 

Branch pipes should enter the main at the top or sides 

—never at the bottom. Two branches should never enter 
a main directly opposite one another. Each branch pipe 
should be equipped with a shutoff damper, or blast gate, 
as it is also called, which may be closed, if desirable, when 
the wheel is not in use. Not more than 25 per cent. of 
such blast gates should be closed at one time; other- 
wise, the air velocity in the main duct may drop too low 
and let the dust accumulate on the bottom. 

It is very important that the lower part of the hood 
shall come far enough forward beneath the front of the 
wheel so that the dust will enter the hood and not fall out- 
side of it altogether, even if the accomplishment of this 
result necessitates leaving considerable space between the 
wheel and the lower part of the hood in order that the 
hood shall not interfere with the work. Branch pipes 
should lead out of the hood as nearly as possible at the 
point where the dust will naturally be thrown into them 
by the wheels. This is very important. 

An objectionable practice, sometimes found where smal! 
work is polished is the use of a screen across the mouth of 
the branch pipe where it enters the hood. Such screens 
are an obstruction to the passage of material, and thie 
ravelings from buffing wheels are held against the scree 
by the suction, with the result that in a short time the 
draft is almost entirely cut off. 

The use of a trap at the junction of the hood and 
branch pipe is good practice provided it is cleaned out 
regularly and not allowed to fill up with dust. This will 
catch the heavier particles and so take some wear off the 
fan. It will also serve to catch any nuts, pieces of tripoli, 
etc., dropped by accident, and in the case of work on smal! 
articles, will enable them to be recovered when dropped in 
the hood. 

All bends, turns, or elbows, whether in main or branch 
pipes, should be made with a radius in the throat of twice 
the diameter of the pipe on which they are connected, 
wherever space permits. Elbows should be made of meta! 
one or two gages heavier than the pipe on which the) 
are connected, as the wear on them is much greater. The 
withdrawal of air from a room by an exhaust system 
naturally tends to create a slight vacuum and for this rea- 
son inlets for air at least equal to the sum of the areas 
of the branch pipes should be left open. 

Recommendations for the size of the cyclone separator, 
or dust collector, as it is often called, are hard to give, as 
the separator must be proportioned to suit operating con- 
ditions, light dusts requiring a larger separator than 
heavy dusts. Table 3, reproduced from the catalog of 
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2 prominent separator manufacturer, gives the dimensions 
of separators stated to be suitable for metallic dusts and 
wood shavings. For such, it is stated, a separator should 
be selected, the area of whose inlet is at least as large as 
the area of the discharge pipe from the fan. 

For light buffing dusts, lint, etc., the air inlet from the 
top of the separator should be so large that the velocity of 
discharge will not exceed 300 to 480 ft. per min.; then 
select a separator of which the other dimensions are pro- 
portionate. The air outlet should be provided with a 
proper canopy or elbow to exclude the weather but should 
be otherwise unobstructed. There should be ample clear- 
ance under the separator for the accumulation or storage 
of the dust, 
high as the bottom of the separator. 


which should never be allowed to pile up as 


To give a sample illustration, the engraving shows 
an exhaust laid in conformity with these 
specifications for eight 14-in. emery wheels. For eight 


system out 


EN. Cyclone Dust Separator 
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A Proposed Pension Plan* 


By Wittram Lopert 


In endeavoring to place before you a feasible plan for 
a pension system, it is my desire to assist, rather than 
handicap, our members. There is much discussion on the 
subject of workmen’s compensation which will undoubted- 
ly affect some of us more than others, according to the 
particular kind of business we are in. Some of us in the 


machine-making line have been in business from 20 to 
10 years with perhaps only one death from accident and 
probably less than three cases of total disability, while 
the cases in which workmen have been seriously maimed 
will not count to over half a dozen. 

With these facts before us, is it not clear that any state 
tax which may be levied should not be indiscriminately 
laid, but should take into account the proportion of ac 
Even then we might be paying for 


line. In 


cidents in each line? 
the carelessness of some I our own direct my 
Oplbion the establishing of a life pension for such of our 
employees as have filled all the conditions to be set forth, 
is of vastly more importance to our workpeople as a whole, 


than is the question of workmen’s compensation, It is 
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l4-in. buffing wheels, the branch pipes would have to be 
not than 44% in. in diameter, and the 
size of the main suction duct and the fan determined in 


less increased 
accordance with a preceding paragraph covering this sub- 
ject. 
larger, and the cyclone separator should be considerably 


The main discharge pipe would also have to be 


larger for buffing wheels than for emery wheels. 


% 

Professor Huxley, the celebrated scientist, could not be 
accused of undervaluing science, but he never lost sight of the 
fact that practical work kept the world moving. In addressing 
the students of a scientific school he once took occasion to 
urge the necessity for combining skill in handicraft with tech- 
nical knowledge All his life he had been trying to persuade 
people that, if they wanted to teach physical science, it was no 
use to proceed by filling the minds of the students with general 
Propositions which they did not understand, from which they 
were to deduce details which they vomprehended still less 
The learned professor spoke of the advances made in pro- 
viding scientific education for artisans and anticipated that 
Progress in this line was destined to become very rapid, all 
of which has been verified.—‘‘Railway & Locomotive Engi- 
neering.’’ 
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also of more importance to our members in general, as if 
will help to solve some of our problems regarding the 
keeping of good men in our employ. 

Those of us who do business in the Middle West know 
the restless and floating tendency of the men and the ad- 
vantage of being able to keep the same set of men whom 
care and often at consider 


we have educated with great 


able cost. This is such a real advantage that it will pay 
us to adopt any reasonable plan which will secure such 
results. It would also tend to steady the population te 


our Industrial centers, 


Many cases nay he cited where pension plans are worl 
feeling to 


ing out successfully, imparting a comfortable 


the minds of the men, and, when they know that to leave 
their employers means the abandonment of that pension, 
any change Is apt to be considered very seriously, Any 
pension system should be based On Some plan that will 
pa the beneficiarv not Jess than half the usual wage. 
The government pension to common soldiers and sailors 


is open to Many criticisms on tf account. 


The establishment of a pension system necessitates the 
setting aside of a fund that will form a nucleus and finally 
the capital on which the pensions may be based. If, for 
100 men should de 


cide to set apart 2c. per hour for every operator in its 


instance, a concern employing only 


employ, this would mean approximately $6000 per anium 
on the basis of a 10-hr. day. 
premium plan would put aside a like amount per hour, 


If any concern using the 


out of the hours saved, it would double this fund. which 


*Read before National Metal Trades Association 


+President, Lodge & Shipley Machine Tool Co 
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would soon reach the point of sustaining any pension 
payments that need be made. 


Basis oN WHICH A FuNb CAN BE STARTED 


Any employer who has maintained an efficient system 
of knowing the cost of manufacturing, realizes the tre- 
mendous change in the art of machine making which has 
taken place during the last 10 years. The decreased cost 
of production has been largely due to the advent of high- 
speed steel, and the designing of machine tools which 
could use that to the best advantage. This has been 
hastened by the advent of the automobile, as the demand 
for these has made possible the development of special 
machinery and the lowering of cost of production. As an 
example, take the four-throw crank of an automobile. A 
comparatively few years ago this required 10 hr. to ma- 
chine, while with the new and special machinery it can 
be turned ready for grinding in 15 minutes. 

Many other cases could be cited, but I wish to point 
out that, owing to the improved methods which have so 
materially reduced costs, we are in a position to lay aside 
a small portion of this saving over former costs as a basis 
for the pension fund. In other words, we should adopt 
some system that will permit the taking of a portion of 
the profits which have come through the adoption of more 
modern systems of doing business, whether these savings 
come from the machine shop, from the method of buying 
material, from the maintenance of prices against unfair 
competition, or in any of the many ways which are prov- 
ing economical in modern business. 

These are only a few of the many things to be con- 
sidered, my main object being to call your attention to 
the desirability of making a start so that a fund may 
be accumulated from which pensions may eventually be 
paid. In case any member may decide to adopt such a 
plan, there are a few points connected with it which it 


may be well to bear in mind. 


Potnts To Be CONSIDERED 


My suggestion would be 65 years; 


The retiring age. 
It should be at 


but this should not be arbitrarily fixed. 
the discretion of the trustees handling the pension fund, 
as there may be cases where it is desirable to extend the 
limit and others where a man should be retired before 
The Pennsylvania R.R. pension plan 
than 


reaching this age. 
allows retirements earlier, 
limit fixed. 

Period of service. 
25 years before a man becomes eligible to receive the pen- 
sion, but might also be left to the discretion of the 


but not later the age 


This should probably be at least 


trustees. 

The pension fund. 
firm or company, but by a board of trustees. 
the advice of an eminent lawyer, on account of its being 
an obligation upon the firm or company if so handled. 
is clearly 


This should not be handled by the 
This is on 


Apprentices. The need of a retiring age 
shown, as an apprentice, entering the shop at 15, would 
be only 40 at the end of 25 years’ service. 

Number of pensioners. By going over your books you 
can readily see how many employees have been with you 
25 years. This will give you a line on the possible num- 
ber of pensioners and form a basis for the probable de- 
mand on the pension fund during the next 50 years. It 
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must be remembered, however, that a larger percentaye 
of employees will serve the required number of years with, 
a pension pian in existence, 

Adding to the pension fund. There should be a thor- 
ough thrashing out of all methods of adding to the pei- 
sion fund, and these should be decided upon and put in 
writing, with a request for suggestions from the various 
people interested. The question as to who should con- 
tribute to the fund should be carefully considered. My 
own idea is that this should be established entirely by 
the firm and that the men should have no part in its es- 
tablishment. 

Amount of pension. This varies widely. Some large 
corporations, including railroads, both in this country 
and abroad, pay 2 per cent. of the average wage earned 
during the 10 years preceding retirement. Others pay 1 
per cent. for every year of service, based on the preceding 
10 years as above. This is hardly sufficient, as it neces- 
sitates a man’s serving 50 years to secure half pay. 

Special retirement. This should be provided for in 
cases where the man has become incapacitated through 
ill health before his 25 years of service have elapsed; a 
certificate from a physician approved by the trustees 
should be required in such cases. 


FURTHER CONSIDERATIONS 


The continuance of the pension to the family after the 
death of the beneficiary. 

Whether the fund shall be invested in municipal, state, 
national or railroad bonds, or otherwise. 

Whether the beneficiary may engage in business on his 
own account after retirement if said business would not 
be objectionable to the trustees. 

Investing the trustees with power to suspend the pen- 
sion in case of gross misconduct. Should a clause of this 
kind be adopted, it should be very carefully worded, so 
that it would be impossible for any trustees to debar a 
man on account of any personal differences, political or 
otherwise. 

Ample provision to prevent any beneficiary having a 
sum set aside for his own pension. 

A discussion as to the plan of operation of the work, 
in which the codperation of the employees may be had. 
The adoption of straight piecework, premium plan, or a 
combination of premium and bonus plans. But, regard- 
less of the plan adopted, some portion of it should be 
used for the establishment of a pension fund. 

The possible discontinuance of the business 
through death, ill health, lack of profit, or in any other 
way, and the disposition to be made of the pension fund 


either 


in such cases. 

It should be thoroughly understood that the successful 
carrying out of such a plan rests with the employers alone. 
The whole subject is presented as a business proposition 
and not as a philanthropy in any way. ‘Any company 
having a reliable pension system will be better able to re- 
tain its men for long periods. It will, I am sure, be 4 
marked step in the advance of human progress if pension 
systems can be made more general. The general adoption 
of some such system, taking care to point out its advan- 
tages to the men, will lessen the restlessness and decrease 
the floating population, will retain the men we have taken 
the pains to educate, will increase the value of the husi- 
ness itself, and cannot help but make better citizens. 
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Arc-Turning Tool 


Having a number of concave surfaces to machine 
which had to be formed to a true arc, and having no 
special tools to do it with I decided to make the tool 
shown in the engraving. The body of it is of round stock 
turned to fit in the tail spindle of the lathe and machined 
at the opposite end to receive the worm and wormwheel. 
At the outer end of the worm I fitted a small knurled 
wheel with which to feed the tool in its circular travel. 
In order to have the tool-bit hole (which is through the 
wormwheel and pin) in center with the shank, I left it 
unfinished until I put it in the lathe spindle, where I 
bored and reamed it. 














AM. MacHiniST 





Arc-TURNING TOooL 


The tool I made from drill rod, being careful to have 
the cutting edge come in line with the center. This I 
secured in place in the wormwheel with a small head- 
less setscrew. By using the tool in the tailstock I 
avoided the necessity of having to center it as would 
have been necessary had I used it in the tool post. The 
shank of the tool was much heavier and the tailstock 
gave a very rigid support. I found the tool capable of 
heavy cuts and very accurate. 

H. C. ALLEN, 

Muscatine, Iowa. 
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An Unusual Reamer Bar 


It was only recently that we came face to face with 
quite a serious problem in regard to our piston driller. 
In the piston the hole for the connecting rod pin is quite 
small. The reamer bar must be very long in order to go 
through the piston and enter the guide bushing before 
the reamer begins cutting at all. 

The bar over all had to be at least 15 in. long, includ- 
ing the length of a No. 3 Morse taper. 
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We had a number of bars made but because of the 
small diameter of the bar, every one chattered. This, 
of course, was destructive to the cutter, and to a good 
finish in the hole. To take such a long bar, attempt to 
harden it and secure satisfactory results, was almost out 
of the question. 
combination bar similar to that shown in the engraving 

Both ends of the bar were easily made from a high- 
grade crucible steel with the proper taper, and grooved. 
Then the cutter itself 
tool steel with tapers on each end fitting the taper holes 
in each bar. When ground and backed off and the cut- 
ter assembled, it was as one solid bar, and the results 
were beyond expectations. The accuracy and finish of 
the holes were well in keeping with the specifications 


The problem was solved by the use of a 


was made of a short piece of 


called for. 
C. A. Hoerrer. 


Freeport, Ill. 


Correcting Screw-Machine Collets 


The engravings shows a method I devised to correct a 
set of automatic screw-machine collets for holding #¢- 
stock. These 0.025 in. 
As usual, in such cases, | wanted them in a hurry and 
was informed that it would take two weeks to replace 
them with another set from the factory. I. 
had to get them out, and the results were satisfactory in 


in. hexagon collets ran out 


therefore, 


every way as the chucks were not out of center 0.001 in. 
A piece of #@-in. hexagon stock was forced into the 
chuck collet under an arbor press so that it should not 


close too far. Solder was then poured into the slots of 
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CORRECTING Screw-MacuINe CoLLets 


the collet and allowed to form a ring back of the taper 
as shown at A. When cold, the collet was removed and 
the taper ground true, the work being trued up by the 
hexagon piece grasped in the collet as shown at B. When 
placed back in the machine after this operation the col- 
lets were perfect. 

Gro, F. Lone, 


Elmhurst, L. L, N. Y. 
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Device Used When Hanging 
Shafting 


The engraving shows a device | have used when hang- 
ing shafting. The brace A is made from 14-in. bar with 
a square in the upper end to suit the head of the screw 
used. At the lower end, a collar B is pinned to the 
brace, the lower part fitting into a wrought-iron pipe (. 














DEVICE 


SHAr?T-]LANGING 


A tension spring PD is placed between .the collar B 


the top of the pipe. 
The device was placed on trestles on which a man 
could stand to bring him near to where the hangers were 


placed. 


and 


JOHN AUBREY. 
Monson, Mass. 


Use of Formulas by the Man in the 
Shop 


There seems to be a strong aversion to the use of 
formulas by the man in the shop. This is unfortunate, 
as it makes the shop man go through a lot of laborious 
processes in the way of arithmetical calculations be- 
fore he reaches the desired results. As an example, a 
machinist wished to cut a rack on a shaper. The point 
was the spacing of the teeth correctly by turning the feed 
screw equal amounts. The machinist’s method of pro- 
cedure was as follows: 

First to convert the diametral pitch into linear pitch, 
by dividing the diametral pitch into 3.1416. This gave 
the amount the rack must be moved to produce the cor- 
rect spacing of the teeth. Next to calculate how far the 
rack is moved by turning the index gear or graduated 
collar on the end of the feed screw through one tooth or 
one division. Then, the linear pitch of the rack divided 
by the movement corresponding to one tooth or one di- 
vision gives the number of turns to be made by the feed 
screw for the proper spacing of the teeth on the rack. 
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Applying this method to the rack to be cut to mesh with 
a gear of six diametral pitch, on a shaper having a feed 
screw with four threads per inch and a graduated collar 
with 100 divisions, the following operations were re- 
quired : 

The linear pitch of the rack is 3.1416 ~ 6 = 0.5236 
in. The lead of the feed screw is 14 in., and a move- 
ment of 1 division on the collar will move the rack a dis- 
tance of 44 — 100 = 0.025 in. The required number of 
turns of the feed screw, therefore, must be 0.5236 ~ 
0.025 = 2.1. 

A man who had studied mathematics insisted that this 
method was unnecessarily long, cumbersome and difficult 
and proposed that, instead of performing three processes 
of division to obtain the result, a simpler method should 
be adopted, involving only one division and one multipli- 
cation, as follows: 

Divide 3.1416 by the diametral pitch of the gear with 
which the rack is to mesh, and multiply the quotient by 
the number of threads per inch on the feed screw. The 
result will be the number of turns that must be given to 
the feed screw. This method, applied to the same ex- 
ample as before, reduces the calculations to 


3.1416 


rr xX 4= 2.1 


which is so short and simple that there is small chance of 
This latter expressed as a formula = 
3.1416 ” 
Pp 


error. 
N 


in which 
N = Number of turns of feed screw. 
n = Number of threads per inch of feed screw. 
p = Diametral pitch of gear with which rack must 
mesh. 
R. T. StTrRoHM. 


Seranton, Penn. 
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A Universal Boring-Bar Holder 


The line engraving shows a_ boring-bar holder for 
various sizes of bars. The holder A, which was made o' 
cast iron, is fastened on the lathe side B by a T-head bolt. 
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UNIvVersAL Borinc-BAr HOLDER 


One of the bars C is shown in position. As will be seen, 
the slot is made taper to accommodate various sizes of 
bars, the screw D holding each securely for the boring 
operations. 


A. B. FRASER. 


Dorchester, Mass. 
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Adjuster for Drawing-Board Cords 


The engraving shows a turnbuckle to be used for tak- 
ing up the slack in the cord or wire used on drawing 
boards equipped with a parallel rule. It is often notice- 
able on a drawing board with this equipment that some 
days the cord is very slack while on other days it is too 
tight for convenient operation. 





ADJUSTER FOR DRAWING-BoAarp Corps 


This is readily overcome by adjusting the thumb-nut 
A. The contrivance consists of the part B, which is a 
threaded rod flatted on one end with a hole through the 
flatted portion. A loop C, made of soft 
ened to the two ends of the cord or wire with which the 


wire, is fast- 


drawing board is strung. 
S. Vicror Brook. 
Hartford, Conn. 


The Training of a Machine 
Draftsman 


A few days ago a foreman pattern maker, in discussing 
the method of dimensioning drawings, said: “I think a 
machine draftsman during his apprenticeship should 
serve a goodly portion of his time in the pattern shop, a 
part in the foundry and if there is any time left spend it 
in the drawing room.” When asked if the draftsman 
to be would not be benefited more by spending part of his 
time in the machine shop, he said quite positively, “No.” 
It is a good thing to get the other fellow’s point of view 
even when he is wrong. 

I am of the opinion that a short time spent in the pat- 
tern shop would, no doubt, be helpful to the young drafts- 
man. If he could spend time enough there to get a gen- 
eral idea of the construction of the various types of pat- 
terns and core boxes, the draft required, and the like, 
it would be time well spent. A little personal contact 
with an irate foundryman attempting to persuade the 
foreman pattern maker that all his patterns were made 
wrong, might also be instructive as to what the pattern 
maker and draftsman are to expect. But as to spending 
part of his time in the foundry, I fear that even a few 
days among the foundrymen would destroy forever his 
reverence for patterns or drawings or anything not made 
of iron. 

The consummation of all the combined efforts of de- 
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signers, draftsmen, pattern makers, foundrymen and ma- 
chinists is the finished machine, and by the finished ma- 
chine is its designer judged. It must perform in a satis- 
factory manner the task set for it, it must be durable and 
symmetrical and last, but by no means least, it must be 
of such a design that the individual parts may be eco- 
nomically machined by the equipment already installed 
in the different manufacturing departments, and be 
readily assembled and disassembled. 

Without a knowledge of the different processes of man- 
ufacture and an understanding of the operations neces- 
sary to complete each part, the designing draftsman can 
easily get work into the shop that cannot be produced 
successfully with the equipment at hand. 
sential then that he be acquainted with good, common- 


It becomes es- 


sense shop practice, and | know of no better place to 
form such an acquaintance than in the place where such 
work is done, and that is in the shop. 

I do not believe it necessary for the draftsman to be 
capable of performing all the different operations re- 
quired to complete any part; in fact, | know a number of 
men with the keenest mechanical who are not at 
all skilled in handling and operating the different tools ; 
but they have come in contact with them repeatedly and 
So it should be with 


sense 


understand their uses thoroughly. 
the draftsman ; he cannot hope to design successfully un 
til he comprehends fully what he is trying to design, 
neither can he be expected to produce a part that is ma- 
know 


what can be machined, 


IF. M. BrApDLe. 


chinable if he doesn’t 


Worcester, Mass. 


Blueprint or Drawing Cabinet 


The engraving shows an excellent cabinet for prints or 
drawings. We made as sectional units. 
They consist of a box large enough to take any print we 
use when the largest are doubled once or twice. In this 
box are fastened a number of flexible strips of wood A 
about %x 4 in. in section. These are fastened at the rear 
end by being glued and bradded to the two blocks B, 


these cabinets 


These blocks are secured by two cleats C, fastened by 
screws so that they can be readily assembled. The strips, 
being flexible and secured only at the inner end, can be 
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A BLUEPRINT OR DRAWING CABINET 


bent so that complete access may be had to the front end 
The prints D are doubled over and hung on the strips 
which are numbered with the number of the drawing. 
Any size of print may be filed and requires no special 
preparation in the way of mounting. 


Los Angeles, Calif. W. K. Metton. 
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Grinding Attachment for Small End 
Mills 


Having experienced considerable trouble in grinding 
small spiral end mills and getting satisfactory results, | 
designed the attachment shown in the engraving. I think 
it will prove a great help to anyone who has a quantity of 
that class of tools to grind. It can be used on end mills 
with straight flutes as well, and will be found superior to 
the tool rest for turning out a good job. 

In the engraving A is a collar having a number of 
holes spaced to correspond to the number of teeth in the 
mill or cutter, and is held to the sleeve by a headless 
setscrew. The tool-steel guide B, % in. thick, is held in 
place by a collar screw and is adjustable to any angle. 
The sleeve C is for holding bench-lathe collets. A slid- 











Spring for holding pin 


in collar A agains 
a _slideB 
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SMALL EnNp MILLs 


GRINDING 


ATTACHMENT FOR 
ing arm is shown at D, and £, F and G are the regular 
finger holder furnished with the grinder. 

The operation is simple: The mill or cutter is set in 
the proper position for clearance; the collar A is turned 
so that the pin bears against the guide B, and the set- 
screw is tightened. The spring is then slipped over the 
pin and the slide H is moved back and forth. When the 
first tooth is ground the pin is removed and placed in 
the next hole in the collar and so on until a complete 
revolution has been made. 

Ontario, Can. R. B. 
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PALMER, 


An Improvised Reamer 


We recently had to put a new tube plate into a boiler 
containing ninety-one 244-in. tubes, and like a great 
many other comparatively small shops where such jobs 
seldom come, we had no proper tools for making truly 
round tube holes. After trying several troublesome and 
time-wasting devices, we finally overcame our troubles in 
the following manner: 

The plate was first drilled with a 2,’s-in. drill; we 
then took an old worn-out 2-in. pipe tap and turned the 
shank down to standard taper to fit the drill press. The 
threads were next carefully ground off, making a prop- 
erly tempered and durable 2%-in. reamer with which the 
job was finished. ‘The shank of the tap was not long 
enough to allow a tang to be ground on, but it held per- 
fectly well in the machine, having only ;'; in. of metal to 
remove. 

VERNON PEARSON. 
Lethbridge, Alta., Can. 
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Handy Rack for the Drawing Office 


The engraving shows a convenient rack for drawing 
offices. It is suitable for drafting rooms where paper is 
bought in small quantities, and kept in tubes. Of course, 
such a rack could be built on a scale that would accom- 
modate 50-yd. rolls, but it is usual in such cases to have 
a cabinet. 

A card index can be accommodated on the shelf under 
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A Hanpy RACK ror THE DRAWING OFFICE 


the tubes. The rack should be made of 34-in. oak or 
poplar. I make an extra rack and keep the paper 
straightener on it. This paper straightener consists of 
2 turned maple stick about 1 in. in diameter and 36 in. 
long, having a saw groove cut its entire length. When I 
cut a piece of paper from the roll, I slip the edge of it 
into the saw groove, and roll it on the stick reversing the 
direction, thus making it lie flat. This way of straight- 
ening the paper does not break it like most methods do. 
R. W. J. Stewart. 
Chattanooga, Tenn. 


Method of Taking up Crankshaft 
Bearings 


Referring to methods of taking up bearings. A long 
time ago we set a crankshaft bearing in the following 
way: Place six sheet-tin shims, about 85 |b. tin 0.006 or 
0.007 in. thick, under the bolt pads on the cap, and 
four or five strips of fuse wire on the shaft; then screw 
home and on the cap mark the position of the nuts with 
a chisel. Take off the cap and examine the fuse wires 
and you can tell how much play there is and how many 
shims to take out or put in. You are positive what is 
doing as regards heating; two trials are enough to get a 
proper setting. 

J. PEARD. 

New York, N. Y. 


4, 
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Standardization in the engineering sense means the elim- 
ination of the unnecessary. 
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Taper Threads Cut by Self-Opening 
Dies 


At the close of F. W. Whelpley’s comment on “Taper 
Threads Cut by Self-opening Dies,” on page 410, he asks for 
a remedy for “tearing the thread at the start.” In some 


cases this is a difficult matter, but there are others in which 
the following hints may be of service: In the first place, it 
is essential for any kind of die-head work, that the cutting 


edges of the chasers be keen and have the proper rake to 
turn the chip to the best advantage. A copious supply of 
cutting lubricant most suited to the piece being cut should 


be directed immediately upon the work and the chasers. The 
piece must be chamfered to assist in starting the die, as this 
rs of considerable help in giving the chasers a chance to take 
hold gradually and obtain a firmer bearing. 
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Meruop or Avoipina Torn Tureaps AND Burrs 


some tearing is usually ap- 
threads. If the nature of 
time and material, 


as shown in the 


precautions, 
two or three 
slight sacrifice of 
accomplished 


Even with these 
parent for the first 
the work will permit a 
the desired result may be 
engraving. Before the threading operation takes place, a 
round-nose tool is brought into play at A, cutting a narrow 
groove slightly smaller than the diameter of the thread root, 


and at a distance back from the end of the work, equal to 
about three threads. The die is then led onto the work in 
the usual way, and the thread cut, after which the leading 
piece B is cut off by the parting tool at C. Naturally, this 


method is applicable principally to bar work, and in this re- 
gard is very satisfactory, giving a clean, smooth thread, 
free from burrs and roughness. 

ALBERT A. DOWD. 
Bridgeport, Conn. 
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Recording Machine Operations 


It was with considerable interest that I read Geo. F. Card's 
article on page 292, on recording machine operations, also 
his previous articles on the same subject. The proposition 


strikes me as a practical one and ought to give valuable in- 
formation if reasonably reliable. Here is a scheme that is 
supposed to eliminate the personal element entirely, the 
chine as it were, writing and sending it 
the office, not by messenger, once a day or week, and some- 
times not at all, but over a wire electrically to be recorded on 
a chart where it read only by persons who 
are wholly concerned in 
This looks good and can be shown 
machine’s story as told on the chart is the truthful 
Other words to what extent can anyone, if so disposed, tamper 
with the connections or manipulate the machine so that the 
record is no reliable than that might have been 
written. 
If I understand the chart 
time the machine is not 
total time the machine is 


ma- 


its own report into 


and 
facts. 


be seen 
getting 


is good if it 


can 


that the 
one. In 


more one 


correctly the represent 
running and the 
running. The machine 


spaces 
lines represent 
may bh 


the 
the 





DISCUSSION OF PREVIOUS 


QUESTION 


EM ii mmm nn 


not this fact be 
machine run an un- 
for the sake of 
production? Can 


running and still not be Could 
taken advantage of occasionally and the 
warranted length of time unproductively 
swelling the chart record, regardless of 
this recording machine be successfully beaten? 

Another thing, what has the use of recorders discovered to 


productive. 


be the average efficiency of machines generally speaking, 
and to what extent can this be increased? Also, how much of 
the increase comes through stimulated action on the part of 
the management and of the men? That is to say, are the 
men always altogether to blame or is the management 
sometimes found at fault? In getting the data from the 
charts for the weekly reports would not considerable diffi- 
culty be experienced in summing up the total running time 
of the machine, especially if the cycles of operation were 
very irregular? 

We are all working for some practical direct way to get 
facts about our machines and if the running of a small 


wire will da it, the other expenses, if reasonable, will not give 
much concern. If wants light at his ma- 
chine to do work by, there is hesitation about giving it 
to him, and there will hesitation about doubling 
the expense if by so be told whether this ad- 
ditional light is being use of or not. 

J. S&S COWGILL. 


an operator more 
no 
no 

doing it can 


proper 


be 
made 


Three Rivers, Mich. 
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The Weight Per Cubic Inch of Alloys 


An article appeared on page 367 under 
I think, sadly wrong in deductions, 


this title which is, 


its notwithstanding the 


correctness of the arithmetical sums The author fails to 
take cognizance of a fundamental law governing the specific 
gravity of alloys. The specific gravity of alloys does not 
follow the ratios of those of their constituents; it is some- 
times greater and sometimes less than the mean of these 
Daniel Kinnean Clark, on pages 200-1 of his “Manuel of 
Rules,” ete., gives several illustrations He says 

The following binary alloys have, on one side, a density 
greater than the mean density of their constituents; and, 
on the other side, a density less than the mean of the con- 


stituents. 


Alloys having density less than the 
mean 


Gold and silver 


Alloys having density greater than the 
mean 


Gold and zine 


Gold and tin Gold and iron 
Gold and bismuth Gold and lead 
Gold and antimony Gold and copper 
Gold and cobalt Gold and iridium 


Gold and nickel 


Silver and zine Silver and copper 


Silver and lead Iron and bismuth 
Silver and tin Iron and antimony 
Silver and bismuth Iron and lead 
Silver and antimony 


Copper and zine Tin and lead 

Copper and tin Tin and palladium 
Copper and palladium Tin and antimony 
Copper and bismuth Nickel and arsenic 


Lead and antimony Zine and antimony 
Platinum and molybdenum 


Palladium and bismuth 


The most complete and accurate investigation of this 
subject with which I am familiar was made many years ago 
in the assay department of the Mint in Vhiladelphia by the 
former assayers, the late Jacob R. Eckfeldt, and his first as- 
sistant the late William E. DuBois These covered, however, 
only alloys of gold and silver with base metals, chiefly cop- 
per. Many alloys of these metals in various proportions, 
were made, accurately assayed and the specific gravities de- 
termined 

The direct purpose of this work was to enable the assay- 
ers to ascertain immediately the value with close cdherence 
to truth, of foreign coins, ancient gold and silver objects 
(those being brought from VPeru and other countries to the 
Mint) jewelry, trinkets, ete The tables that were prepared 
are still used at the Mint and have been of very great value 
in such work 

Idiosynerasies of Specific Gravities 

Various explanations may) be found in books of the ap- 

parent idiosyncrasies of the specific gravities of alloys, some 
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based on the theory of chemical combinations and 
others on the arrangement of molecules of the constituent 
elements. It is very well established that the molecules of 
the densest metals such as gold, platinum, etc., do not touch 
each other, and the spaces between the molecules are rel- 
atively large. 

Lord Kelvin has said (I quote from memory) that if we 
imagine a single drop of water (one of the most incom- 
pressible bodice) magnified to a ball the size of the earth the 
individual molecules composing the drop would not be nearer 
together than 150 men would be if scattered at equal dis- 
tances over the whole of Great Britain. 

You may fill a vessel with water to the brim so that it 
will not hold another drop, then you may carefully add sev- 
eral lumps of sugar and when no more sugar can be put in 
without causing overflow you may add salt, and even then 
you have not filled all the spaces for several other sub- 
stances may still be added. 

As an extreme illustration you may fill a vessel to the 
brim with alcohol or ether; you may then put into the vessel 
a porous substance like cotton actually larger in bulk than 
you could do if the liquid were not present. 

These familiar facts will help to make clear to our minds 
the strange anomaly that some alloys have greater density 
than the mean density of the component elements, while 
other alloys have less density than the mean of the com- 
ponent elements, perhaps depending upon the inter-molecular 
arrangements. 

It is evident, I think, that no hard and fast rule, such as 
is proposed in the article referred to can be given for de- 
termining the weight per cubic inch of alloys. The only prac- 
tical way to arrive at such a result would be the very tedious 
but common-sense method adopted by the late assayers of 
the Mint extended to apply to commercial alloys of various 
kinds. 

In conclusion I may suggest that such an 
would be a proper one for research work, and it would be 
aided vastly by modern appliances and methods. It is rather 
surprising that soinething of the kind has not yet been at- 
tempted in connection with the study of the micro-Metallog- 
raphy of metals. 


being 


investigation 


ALEX. E. OUTERBRIDGE. 
Philadelphia, Penn. 


3 


Making a Grooved Taper Pin 


Referring to the grooved tapered pins shown on page 56, 
I would suggest rolling the taper on the pins by using three 
rolls of four times the diameter of the pin with four beads 
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MAKING A GROOVED Taper PIN 
equally spaced on each roll as shown in the engraving, these 
rolls to be assembled in a head and geared together so as to 
keep the beads divided equally between the three rolls so that 
the groove in the pin when revolving will meet the bead on 
the rolls. 

My idea would be to purchase round rods with the groove 
drawn in the largest diameter of the tapered pin, then mak- 
ing a collet with a guide, and gear the spindle of the ma- 





chine to the head holding the three rolls so that the beads on 
the rolls would always meet the groove in the rod. The pins 
could be made on an automatic screw machine, or a plain 
machine could be rigged up to automatically roll and cut off 
the pins. 

J. W. FREE. 
West Pittsburgh, Penn. 
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Rollers for Worn Bearings 


Some time ago you published an article on loose pulleys 
which suggested plain rollers without a cage for repairs 
when the original bore was worn. I tried this on a small 
grinder countershaft, which runs 700 r.p.m. It was a 
%-in. shaft, and I had the pulley bored to 1% in., which was 
the largest it would stand, and filled it with rollers made of 
\%-in. steel wire. It has run for six months now and has 
wiven no trouble. I have since bored a 40x9-in. pulley from 
3 in. to 4 in. and put in %-in. rollers of bright, drawn rod, 
and that, too, is quite satisfactory. 

The important thing is to fill up the bearing so that the 
rollers cannot twist. If after putting in the roller there is 
still a space, introduce a smaller one to fill up. For instance, 
a 3-in. shaft with ¥%-in. rollers gives a 3%-in. diameter at 
center of rollers; the circumference of a 3%-in. circle is 10.99, 
which takes one /,-in. and twenty-one %-in. rollers, leaving 
0.053 in. clearance. 

I have had to take several countershafts down, the bear- 
ings of which were solid bushes and fitted the shafts like a 
ring and plug gage. I set up a new German automatic screw 
machine about a month ago and have only just finished 
easing off spindles and bearings. A good many firms seem 
to forget that a film of oil has a certain thickness. I always 
allow between 0.005 und 0.007 in. on all bearings, between 1 
and 2 in. when it does not affect the accuracy of the product. 

E. A. WILKES. 

Birmingham, Eng. 
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High-Speed Promises 


Machinist” on the 
very simiiar 


A recent article in the “American 
promises of the high-speed steel salesman is 
to my own. We probably all meet the same men more or 
less and find them making the same promises. I used to 
listen to them with a little more faith than I do today. A 
salesman would come in, tell me a story full of high-speed 
promises and of increased percentages for his particular 
brand of steel, and to demonstrate his faith in its qualities, 
would offer to give me a sample free of charge, if I would 
try it out. This “listened well,” so to speak, and so I would 
tell him to send along a sample. 

Things went along this way for a time, until it occurred to 
me to look up the tool-room charges on these tools, and I 
found that every trial was costing us about $10. This was 
g00d business for the steel company, but rather expensive 
for my own people. Nowadays, when they make their free 
trial offer, I come back at them with this proposition: If 
their faith is big enough to furnish the steel and put up the 
cost of the tool as a forfeit, I am willing to do business with 
them; but if they cannot see their way clear to do this, then 
there is “nothing doing.” This throws the burden of proof on 
the steel people, where it really belongs. 

BURTON A. PRINCE. 
Westfield, Mass. 
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Charts for Elliptical and T-Shaped 
Gear Arms 


In the article on page 259, charts for determining the 
dimensions of elliptical and T-shaped arms for gear wheels 
were published. These will, no doubt, prove of great use to 
designers, but would, I think, have proved even more valu- 
able had the dimensions I, lb. and E been given on the center 
line of the shaft, or had a factor been introduced taking into 
account the varying diameters of the hub, due, say, to the 
gears being fitted on couplings, or the enlarged diameter on 
the shafts. 

WILL GUTHRIE. 

Greenock, Scotland. 

3% 


Be systematic in locating dimensions. Do not have the 
man in the shop turn the drawing around every way to find 
them, and do not place the dimensions so that the drawing 
looks like a crystal maze. 
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Confusion in the Names of Machine 
Parts 


An article on page 683 gives the results of an investi- 
gation into the names of the parts of a plain engine 
lathe. This is the most common machine-shop machine, 
and has been built essentially in its present form for 
at least 40 years. The results of this canvass are most 
surprising. Names are given for 93 separate parts. The 
total of these names averages over five for each one, the 
range being from one name each in the case of five parts 
to 14 names each in the case of two others. The situa- 
tion is little short of complete confusion. 

After the edge of the surprise at the large number of 
names has worn off, we are struck by the cumbersome- 
ness of many of them. We are apt to smile at German 
usage, which fits together a number of simple words into 
one long compound word to form the name of a familiar 
object. But what excuse have we for such a smile when 
we consider the English method of stringing together 
four or five, or six or more words into a series to form 
the name of a small screw or other insignificant machine 
part ? 

Furthermore, this method of stringing together is such 
that the reader is at a loss to know which word is the 
modifier and which the modified, unless much greater care 
is used in hyphenating than is the rule. The names given 
in the article under consideration have been carefully 
hyphenated, but it is doubtful if they are beyond criti- 
cism in this respect. 

This very fact of stringing words together to form a 
name is another source of confusion in the names of 
machine parts. A little study of these engine-lathe-part 
names leads to the conclusion that they could be simpli- 
fied and shortened to great advantage, as well as made 
uniform. What is the objection to calling the headstock 
the “head,” the footstock the “foot,” the small faceplate 
the “driver,” the cross-slide the “slide,” and so on for 
the most of the important parts? 

This done, the minor ones can be associated with the 
major that they enter or fit by means of simple compound 
names that cannot be misunderstood. Arguments in 
favor of such uniformity and brevity are unnecessary. 
They are summed up by saying that anything which con- 
tributes to the ease and sureness of communication is de- 
sirable. 


The Fallacy of _—— in Child Labor 


The boy or girl who does any manual work before the 
age of 14 or 16 is irreparably harmed. Such seems to 
be the trend of much of the discussion of child labor. 
Yet any man, or woman for that matter, 35 or 40 years 
of age or older, must have had enough personal ex- 
perience in youth to know that manual work for the boy 
or girl of 14 or 16 instead of being harmful is highly 
beneficial. Persons who are working and talking against 
child labor should carefully draw the distinction that it 
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is the abuses which must be done away with, not all 
labor itself. 

Work is the basis for all normal human life. The 
greater part of the work of the world is manual, there- 
fore, manual work is the basis for the normal human 
life of the greater part of our people. Before the rise 
of our great industrial cities; in the time when most 
of our people lived on farms or in small villages, there 
was plenty of work around the home for the boys and 
girls. They were expected to and did enter into this 
work, perhaps at the ages of 9 or 10. It was no unusual 
boast for the boy of 16 to say that he could do a man’s 
work, or for the girl of similar age to assert that she 
could do as much as her mother. 

It must be admitted that the greater part of such 
work was done amid the most healthful surroundings, 
for it was out of doors. The ventilation was from the 
winds of heaven, and the heat from the sun overhead, 
particularly in hoeing and haying times. It is further 
true that this work was broken by periods of schooling. 
But nevertheless it was work, and the boy and girl had a 
real knowledge of manual squeamishness 
against its indignities, and were fitted to enter life with 
the ability to do some practical things. 

The times have changed but the basic conditions have 
not altered. The boy and girl of today should learn to 
do manual work before the ages of 14 or 16, in the same 
way that their fathers and grandfathers did. But the 
complexity of our modern life has removed the oppor- 
tunity for work in the average home. This is perhaps to 
be deplored, but must be faced as a fact. What oppor- 
tunity, then, shall be given to the youth to gain a 
knowledge of work? The cbvicus answer is in some in- 
dustry near his home. In itself, this is no harm or hard- 
ship. The trouble comes in the abuses which may creep 
in through unsanitary conditions, improper associations, 
over-fatiguing work, too long hours, and the like. This 
being so, let us face the issue squarely, and recognize 
that the abuses should be attacked, and not all child labor 
Let us remember that work itself is a blessing. 


labor, no 


as such. 


Methods of Paying Off 


In too many shops the methods of paying off have 
received very little attention. Following the plan of the 
small shop, the men go to the office once a week or 
whenever the ever-welcome day arrives, and get their 
pay envelope as they pass out to go home. 

This was very natural and proper in the old days, 
but it has been outgrown in shops of any considerable 
size, as it is not efficient. It wastes time and does not 
tend to increase harmony either with the men or the 
wives, who are delaying supper at home. And we must 
not. forget that the home conditions have far more to do 
with that peace and harmony in the shop, which also 
spells production, than most of us fully realize. 

As the number of men increases, the time required to 
pay off keeps pace, until, as in some cases we have 
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seen, the last man did not receive his envelope for nearly 
an hour after his workday was supposed to be over. 
After he has earned the money, he naturally resents 
wasting an hour waiting for it, no matter if he is 
desperately in need of it. 

The more modern shops endeavor to cut this waste of 
time down by dividing the payroll in sections, and hav- 
ing several pay stations. Others adopt a plan, which 
seems to work out very well, of having one or more pay- 
masters go through the shop during working hours and 
give the men the coveted envelope. 

The Cleveland-Cliffs Foundry Co. has a very efficient 
method by which fourteen hundred men are paid off in 
ten minutes. Payday dates are posted in the shop, and 
on those dates the men stop ten minutes earlier than 
usual. They are divided into groups of approximately 
two hundred men, and in ten minutes the last man has 
his envelope and is correspondingly happy. He gets 
out at the usual time and does not need to disturb the 
home schedule in the least. 

Those who study the psychology of the proposition 
seem to feel that it is a good plan to put a man 
in a friendly state of mind when the paymaster 
comes around. The effect of cheerfully handling it over 
on the firm’s time instead of grudgingly hanging on to 
it as long as possible, by making the men wait after 
hours, seems to be worth all it costs. It may be one 
of the little points which we are apt to overlook, but 
which plays its not unimportant part in the everyday 
relations of employer and employed. 

“2 


oe 


“Divide and Conquer” 


This truism is as applicable to diffcult macnine-shop 
problems as it is to the military affairs with which it is 
usually associated. Baffling problems in machining and 
gaging can ofttimes be successfully solved if they are 
split up and the various parts attacked separately. 

A recent incident is a happy illustration of the ad- 
vantages of this method. A certain very complicated 
part of an automatic mechanism was first designed some 
20 years The original piece was made from a 
master cutter. When the time came to produce the parts 
in numbers, this master cutter was used to make a female 
gage, to which in turn a male gage was carefully fitted. 
This second gage was to produce the cutters for the 
regular machining work. In the hands of a skillful 
tool maker who had grown up with the job, the tools 
and pieces were produced in a satisfactory manner. 

After a number of years had passed, this tool maker 
left, and when more cutters were needed it was discov- 
ered that the original master cutter and the original 
The female gage was found, 
its accuracy could 


ago. 


master gage had been lost. 
but it had been in use so long that 
not be depended upon to produce a male gage for fitting 
new cutters. The result of all of this was that 14 months 
were spent before the difficulty of producing satisfactory 
cutters was overcome. During this time numerous parts 
were produced, but a great deal of fitting and hand work 
were necessary on each to make it usable. 

The same problem in a slightly different form has now 
been solved from a different viewpoint. Instead of at- 
tempting to make a cutter that will produce all of the 
intricate shapes of the piece, and a single gage which 
will gage all of the projections and working points, 





MACHINIST Vol. 














38, No. 1 ‘ 





both cutter and gage are sectional. That is, the re- 
finement necessary to machine and gage each surface },as 
been subdivided from the rest. It is a true process of 
“divide and conquer.” 

The cutter is now made up of a large number of sev- 
tions or individual cutters, each one so designed that it 
can be ground all over to insure the required degree of 
accuracy. Instead of a single gage to test all of the sur- 
faces, there are now some 20 gages, each of the ordinary 
snap type and only used to test a single dimension. 
These are easily made, easily tested and easily re- 
placed. Furthermore, the entire piece, each section of 
the built-up cutter, and each one of the snap gages are 
laid out accurately on a drawing, and within limits of a 
fraction of a ten-thousandth of an inch. 

There is now no danger of difficulties in producing 
parts provided a skillful tool maker should leave the em- 
ploy of the company. If all of the gages and cutters 
should be lost by fire, or in any other way, they can be 
reproduced from the existing drawings with full knowl- 
edge that the pieces when finally made will duplicate 
with those already sent out. 

There is a great similarity in the successful methods 
of attacking a problem which is big in size or big in 
difficulty. With a thing that is merely big in size, it is 
obviously wise to do a little at a time; that is, subdivide 
the work. Similarly, if the task before us is filled with 
difficulties, it 1s wise to subdivide, take them one at a 
time, or “divide and conquer.” 


The Horsepower of Automobile 
Motors 


People interested in automobiles are often surprised, 
when reading accounts of European cars and cars with 
motors of the same area in this country, by the difference 
in their rated horsepower. This difference arises from 
the fact that the formula used is not the same in both 
places. That used in the United States is based on the 
cylinder diameter, number of cylinders, and a constant, 
the piston speed in all cases being taken at 1000 ft. per 
min. The formula is 

D?N 
Oh = hp. 

On the Continent the formula is based on the diameter 
of the cylinder, length of stroke, revolutions per minute, 
number of cylinders and a constant, this formula being 

D?LRN 
—- = hp. 
18,000 


An example shows what result the two formulas give. 

Take an automobile 334-in. piston diameter, 4-in. stroke. 
Then 

3.75 X 3.75 X 4 _ 

a 3; ™ 

from the U. 8. or A. L. A. M formula and 

3.75 & 3.75 * 4 & 1500 * 4 

18,000 





22.5 hp. 


= 18.5 hp. 


from the formula used on the Continent. In other words, 
the rating for automobiles in this country is 22 per cent. 
higher than that used abroad. This explains why we 
sometimes see an account of a foreign -ar of 45 hp. pert- 
forming some records which are compared with a 6(-lp. 
American rated car. 
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Self-Opening Die 


The self-opening die shown in the accompanying half- 
tones has incorporated several features designed to secure 
greater accuracy than might be expected in a tool of this 
nature. 

A general idea of the die will be gathered from Figs. 
1 and 2, while Fig. 3 shows in detail some of the com- 














Fig. 1. Setr-OpeninG Dir In OPERATION 
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ponent parts. In the last view it will be noted that a 
solid and unyielding support is furnished at the back of 
the chaser. directly opposite the cutting teeth, which do 
the heaviest work. In addition it Is designed to give the 
chasers a lateral support in order to relieve their twisting 
motion or side play. 

In this die the chasers are hinged near the base of the 
head, bringing the cutting teeth up to the work near the 
The chasers are held to the work by a 
hardened-steel shell, which the body 
longitudinally. The adjustment is made by an adjust- 


ing ring fastened to this sliding shell, by which means 


face on a radius. 


heavy slides over 
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adjustment as fine as 0.00025 in. can be easily and rapidly 
made. 

The die is equipped with several tripping devices so 
that it 
variety of machines. 


may be adapted for use in connection with a 
One trip is operated by a project- 
ing pin on the face of the die, coming in contact with 
Another 


the advancing end 


the chuck or some stop rigged on the machine. 
trip is internally operated, that is, 
of the threaded piece strikes a projection in the center 
of the die, which causes it to open. A special model de- 
signed for use in drilling machines, and such automatic 
machines as require the head to revolve, is equipped with 
a tripping device located in the rim of the die head. 

When the head has traveled a certain distance, a pro- 
jection along its side strikes the latch in the rim, caus- 
ing the die to open. 

















Fic. 3. ComMPONENT Parts OF SELF-OPENING DIE 


Some models are mounted on an independent shank, 


allowing the die to carry its own lead, which permits 
a lateral float ealculated to secure greater accuracy. 
The springs which cause the die to open have a direct 
hearing at the base of the chaser, an arrangement designed 
for rapid operation. 
3% 
The ‘‘Rex’”’ Universal Ball Vise 

T engravings Ilustrate a universa ball vise designed 
vs an all-around convenience for the tool maker, die 
sinker, stamp eutter and mold maker, This Vise 18 II, 
n. in diameter and weighs 20 Ib. It has a capacity be- 
tween jaws from 0 to 4 In., and a jaw depth of 114% in 
The jaws are operated I) a right and ‘ hand scTew 
14, in. in diameter, with Acme ten pitch thread. They 
are mounted on a turntable revolving on ball bearings as 
shown in the sectional view. The ball bearing may be 
removed and the turntable locked to the base at the option 
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of the user. The vise body rests on an ingeniously con- 
structed ring pad of suitable resilience, forming a neat 
support for the vise. 

As indicated in Fig. 1, the vise may be rolled or tilted 
to any desired angle in the ring pad upon which it rests, 
and the turntable with the jaws may be revolved to bring 
the work to the most convenient position for the tool 
maker or die sinker. The turntable is locked when desired 
by the pin shown projecting above its face, this pin-being 
adapted to enter a hole in the upper surface of the base. 
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Five-Spindle Semiautomatic Drilling 


Machine 


This machine consists essentially of five horizontal 
drill spindles fed positively by cams and so timed as to 
allow one operator to handle the work of all the spindles. 

The spindles are made of 1-in. alloy steel, with front 
steel bearings and rear bronze bearings. The main shaft 
is driven by a three-step cone, and operates the spindles 


through spiral gears. The camshaft is operated through 
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Fig, 2. Secrion THrovuGH UNIVERSAL BALL VISE 

The turntable and base are of cast iron and the pilot 
of the turntable runs in a phosphor-bronze bushing and 
rests on the ball bearing at the bottom as shown in Fig. 2. 
The jaws are drilled at the top to receive special jaws of 
any kind that may be required for different classes of 
work, and pins are supplied for placing in the drilled holes 
to enable work to be held directly on top of the jaws in- 
stead of between them if so desired. Extension holders 
also enable larger pieces to be held conveniently for laying 
out or other operations. 

Another interesting feature of this vise is the key or 
wrench for actuating the jaw screw. As will be seen from 
Fig. 2, the ends of the screw are drilled to receive two 
plugs which are slotted and beveled across the face, and 
the end of the wrench is flatted to enter the slot thus pro- 
vided in each end of the screw. The vise is manufac- 
tured by Adolph Muehlmatt, Cincinnati, Ohio. 


Tue “Rex” Untversat BALL VIsz 

















Frve-SPINDLE SEMIAUTOMATIC DRILLING MACHINE 


a three-step cone and planetary gears. The spindle-feed 
cam is in contact with a hardened and ground rol! at- 
tached to the bottom of a slide, which operates the spindle. 

The machine is ordinarily equipped with universal 
vises for holding bar work, and an oil pump for forcing 
oil from a reservoir in the bed to a tank above the work 
from which a uniform supply may be delivered to the 
point of the drill. It has a capacity for drills up to 4 
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in., with a recommended maximum depth of hole of 114 
in., and occupies a floor space of 32x42 in. It is a recent 
product of the Grant Automatic Machine Co., Detroit, 
Mich. 


Ad 
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Quick-Change-Gear Engine Lathe 


The machine shown represents the latest addition to 
the line of lathes manufactured by the Cincinnati Lathe 
& Tool Co., Cincinnati, Ohio. 

The headstock is made in three styles-—threé-step cone 
with double back gears and four- and five-step cone with 
single back gears. The spindle is made of high-carbon 
forged steel, and is equipped with a thrust bearing at the 
rear end. Lubrication of the spindle bearings is provided 
through self-closing dustproof oilers on the caps. The 
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adjustment of the wrench. This guard keeps the adjust- 
ment from shifting through jar or vibration. 

The wrench is made of drop-forged steel, in a variety 

















MoNnKEY WRENCH 


of sizes, by the Trimont Manufacturing 


Mass. 


Co., Roxbury, 

















Quick-CHANGE ENGINE LATHE 


apron is of the hox-type construction. The steel rack 
pinion is driven by compound gearing. The longitudinal 
and cross-friction feeds can be started, stopped or Te- 
versed, while the machine is running, but cannot be en- 
gaged while cutting screws. 

A thread-chasing dial is provided, which permits the 
half-nuts to be opened, the carriage to be run back by 
hand and the thread to be picked up at any point with- 
out reversing the lathe. An automatic stop is also pro- 
vided for throwing out the feeds. The machine is 
equipped with a reverse plate on the outside of the head- 
stock for cutting right- and left-hand threads, and which 
is used only for reversing the lead screw when cutting 
threads and not for reversing the feed inasmuch as this 
latter reverse is provided in the apron. The tailstock 
has a long bearing on the bed and is of the offset type, 
which allows the compound rest to be set in a plane 
parallel with the bed. 
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Monkey Wrench 


The hammer-head jaw of the wrench shown extends 
outward instead of opening toward the handle in order to 
gain a longer leverage in proportion to the size of nut. 
The handle contains a housing through which the jaw 
slides, and a nut guard is provided for protecting the 


Forming and Curving Machine 


machine 
the 


The halftone shows a forming and curving 


for corrugated material recéntly developed — by 


Niagara Machine & Tool Works, Buffalo, N. Y. 
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FORMING AND CURVING MACHINE 


The machine handles work up to No. 10 rage standard 
} 


galvanized sheets and is designed to not only curve the 
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stock but to reshape the ends in order to make possible 
the interlocking of the ends of the different sections. 

The three rolls are positively driven and the lower and 
rear rolls can be raised and lowered by the handwheel 
on the left. 
on the right in order to permit the removal of formed 
The machine is double back-geared and the 


The upper roll can be raised by the lever 


cylinders. 
motion is controlled by a hand lever operating a friction 
clutch. The outside diameter of the rolls is 74% in., and 
the machine weighs 4500 pounds. 


Emery-Wheel Dresser 


The style of emery-wheel dresser shown is familiar to 
our readers, but the guarded construction is a recent de- 
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EMERY-WHEEL Dresser 


velopment. The improved type is now manufactured by 
the Challenge Machine Co., Philadelphia, Penn. 
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Compression Yoke Riveter 


The halftone shows a large compression yoke type of 
riveter, recently built by the Hanna Engineering Works, 
Chicago, Ill., and furnished the General Electric Co.’s 
Pittsfield plant for riveting transformer cases. 


@. 
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COMPRESSION YOKE RIVETER 
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The principle used in this machine is the toggle-lever- 
age action, followed by plain leverage action, without 
critical moment, which enables high power without ex- 
cessive pipe-line pressure. The cylinder is 18 in. in diam- 
eter, 22-in. stroke, and the movement of the plunger and 
upper die is 534 in. Of this distance 434 in. is traversed 
during the first 11 in. of the stroke of the air-cylinder 
piston, and the last 1 in., under approximately uni- 
form pressure and movement, during the remaining 11 
in. of the stroke. The machine exhausts directly into 
the atmosphere. 

It will be noted that the air gap is closed at high speed 
under the toggle-lever action, while the rivet is headed 
and finished at the slow speed under the plain lever action. 

This riveter weighs 56,000 lb., has a reach of 168 in., 
a gap of 12 in. and exerts a pressure of 100 tons on the 
rivet with 100 |b. air pressure in the cylinder. 


re 
ve 


Spring Clip for Tracing Files 


The illustration shows a spring clip for tracing files, 
blueprints, etc., recently developed by C. G. Dana, 2311 
Washington Ave., Racine, Wis. The double spring sup- 
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plies sufficient pressure to keep the contents of the file 
from slipping about while the portfolio is being handled. 
It also prevents the tracings from becoming curled or 
folded on the upper edge. 

It will be seen that the clip is so designed as to permit 
a tracing, blueprint, or similar article being slipped into 
place or removed without disturbing the remainder of 
the group. The clips are made of polished steel, and are 
attached to the back cover of the portfolio by clinch 
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Table of Decimal Equivalents for Odd 
Fractions 


Gearing calculations involve the use of odd fractions, 
such as in figuring addenda and similar dimensions. In 
order to have these convenient for reference, the Kemp- 
smith Manufacturing Co. developed the table shown here- 
with for its drawing room. This was worked out on the 




































































rivets. 
i DECIMAL EQUIVALENTS FOR ODD FRACTIONS 
ve 
; . - 0.041667 "i 0.035714 
- : ? 0. 083333 L 0.071429 
Size, Capacity and Power Required for * om 6% o tortas 
% 2 Pi } 0. 166666 4 0. 142857 
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for ducts 50 ft. long, the readings would be inaccurate. 
If these curves are used by any of our readers it will be 
well for them to cut the diagrams out, separate them and 
paste them together again at the proper distance apart, as 
indicated on the diagrams herewith. 


fivures readable at quite a distance. These. as will he 


seen, include thirds, sixths, twelfths and twenty-fourths 


in one column, and sevenths, fourteenths and twenty 


eighths in the other. Those having to do with gear cal- 


{ 


culations will find this very useful. 
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NEW PUBLICATIONS 











STEAM BOILERS, THEIR THEORY AND DESIGN. Three 
hundred and seventy 6x9-in. pages; 158 illustrations; in- 
dexed. Price, $4, net. Longmans, Green & Co., New 
York, N. Y. 

This is the fourth edition of a well known book dealing 
with the theory and design of steam boilers. But little change 
has been made in the text since the revision preceding the 
publication of the second edition, which was in January, 1905. 


THE ELEMENTS OF HEATING AND VENTILATION. By 
Arthur M. Greene, Jr. Cloth; 324 pages, 6x9\% in.; 223 
illustrations; tables; indexed. Price, $2.50. John Wiley 
& Sons, New York, N. Y. 


The book is a general treatment of heating and ventilating 
systems, covering hot-air, hot-water and direct and indirect 
steam-heating systems, particular attention being given to 
residence heating. Formulas for the amount of air required 
for ventilation are deduced and supplemented by tables. These 
data are followed by a description of humidifiers and washers 
for cleaning air. The subject of heat losses from rooms is 
given considerable space. 

The various common forms of building construction are 
illustrated with data and formulas for calculating the heat 
loss, and the heat required for ventilation. Radiators and 
valves are illustrated, and the subject of heat transmission 
through radiators is taken up at length. In direct steam 
heating, the single-pipe, double-pipe and overhead systems are 
and in the chapter following, gravity hot-water 
systems are given attention. 

Indirect heating is limited to 65 pages. To illustrate the 
natural-draft system, the size of the flues and ducts and the 
of the heating surface are calculated for a_ two- 
story house. The plenum, or forced-draft system is illus- 
trated as applied to a school house. Methods for measuring 
the quantity of air by pitot tubes, standard orifices, anemom- 
eters, venturi meters and electric meters are explained. 
Tables are given of pressures, the velocities of air and the 
diameters of pipes required for various capacities. Several 
forms of fans and housings are illustrated with problems 
showing the method to be pursued in determining the size 
of a fan for a given case. 

In the section devoted to hot-air heating, a system is laid 
out and all calculations made for a two-story house. The 
details of furnaces and boilers and the points governing their 
selection are taken up. District heating with steam and 
hot water is considered, and the concluding chapter is devoted 
to thermostatic temperature control and the use of air for 
drying. 

Due to the number of subjects discussed, the treatment Is 
necessarily brief and, as the book deals mostly with house 
heating and ventilation, its value as a general reference book 
is limited to this branch of the science. 


THE THEORY AND PRACTICE OF MECHANICS. By 8. E. 
Slocum. Four hundred and forty two pages. Illustrated. 
Price, $3. Henry Holt & Co., New York, N. Y. 


This is intended primarily as a textbook for students- in 
engineering colleges, and is well suited for that purpose, the 
theoretical principles developed being applied to the solution 
of practical engineering problems. It should also prove use- 
ful as a reference book for designers. 

The text is divided into gight parts: Tables of mathemati- 
cal and physical constants, kinematics, fundamental dynami- 
cal principles, statics, friction and lubrication, kinetics of 
particles, kinetics of rigid bodies and dynamics of rotation. 

Under the subject of kinematics the difference between 
linear and angular velocity should have been pointed out, 
and this illustrated by application to problems on kinematic 
linkages. Also the kinematics of rolling cylinders and cones, 
parallel and straight line motions should have been included 
under the applications of kinematics. 

Work, power, fundamental and derived units are clearly 
defined, and the treatment of simple structures is illustrated 
by well selected practical problems. 

The subject of friction is especially well treated. Tables 
are given for the average values of the coefficient of friction 
for various substances and for mechanical efficiencies of vari- 
ous machine elements and prime movers. The average effi- 
ciencies given for electric motors and generators appears 
somewhat high. The part dealing with roller and ball bear- 
{ngs is very complete and practical, being illustrated by cal- 
culations of the size of bearings for passenger cars in rail- 
ray service. Under friction transmission, paper and iron 
friction wheels are described and compared with toothed iron 
gearing. 

The chapters dealing with the kinetics of particles and of 
rigid bodies are extremely theoretical, and most of this could 


compared, 


amount 
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well be omitted in a course on mechanics given to engineer. 
ing students. The sections dealing with moment of inertia 
should have included solutions for sections usually used in 
engineering practice, as a book on practical mechanics shoulda 
form the basis for the study of the strength of materials. 

Derivations of governor and flywheel formulas are given 
in a very simple and practical manner. The calculation of the 
weight of a flywheel for an engine capacity in kilowatts i; 
inaccurate, the author converting indicated horsepower into 
kilowatts by multiplying by 0.746 without taking into consic- 
eration mechanical and electrical losses. The dynamics of 
the engine is well presented and the balancing of reciprocat - 
ing stationary engines and locomotives are given in detail. 
Gyroscopic action is also considered at some length, and its 
application is illustrated by the monorail car and automobile 
torpedo. 

In general, the whole subject matter of the book, and 
especially the part dealing with dynamics of rotation, is pre- 
sented clearer and in a more definite and practical manner 
than in most books on the subject. 


AZ 
rx 


General Electric Apprentices 


At a recent reunion of graduate apprenticed mechanics 
and draftsmen of the General Electric Co., held in Schenec- 
tady, N. Y., a permanent organization of such graduated ap- 
prentices was effected. An annual reunion and banquet is 





to be held and the secretary, Wm. J. Sands, Buliding 52, 
yeneral Electric Co., Schenectady, N. Y., is anxious to hear 
from any such apprentices. 

PERSONALS i 








Louis H. Blood, until recently on the designing staff of 
the Brown & Sharpe Manufacturing Co., has become mechan- 
ical engineer with the Wood & Brooks Co., Buffalo, N. Y. 

Stanley Munson who has been engineer of works, Oliver 
Chilled Plow Works, South Bend, Ind., has accepted the po- 
sition of chief engineer of the Proctor & Gamble Co.'s Staten 
Island plant. 

Arthur 8S. Day, formerly manager of the Philadelphia office 


of Hill, Clarke & Co., has become connected with the sales 
force of the Eveland Engineering and Manufacturing Co., 
Philadelphia, Penn. 

George Hills, for several years manager of the welding 


department of the Garwood Electric Co., has resigned his po- 
sition in order to become associated with the Electric Weld- 
ing Materials Co., 149 Broadway, New York, N. Y. , 

B. G. Slaughter, Jr., has resigned as chief engineer and 
superintendent of construction, Tenessee Copper Co., Copper- 
hill, Tenn., in order to become mechanical superintendent of 
the Canadian Copper Co., Copper Cliff, Ontario, Can. 

John Calder, who it will be remembered was works man- 
ager of the Remington Typewriter Works for a number of 
years, and more recently entered the automobile field as as- 


sistant to the president of the Cadillac Motor Cor Co. has 
become vice-president of the International Motor Co., New 
York, N. Y. 


Henry H. Norris, professor of electrical engineering, Cor- 
nell University, is devoting a leave of absence to a special 
investigation for the McGraw-Hill Book Co., New York, N. Y., 
with a view to a report suggesting a series of new books in 
all the fields of engineering, calculated to result in a more 
useful technical literature. 

33 

The most important point in lapping is that the 
shall always fill the hole. If this is not done the hole will 
not be round as the lap will follow the original surface. The 
lap should be a little longer than the work, so as to lap the 
whole length of the hole at once, and so tend to correct an) 
eurvature which may exist. To avoid bell-mouthed holes, 
which come from being lapped large at the ends, put the 
emery in a slot near the center of the lap and after the lap 
is in the hole squirt in oil to float the emery against the sur- 
face. Don’t sprinkle the emery on the ends of the lap and 
work the piece over it while it is running, as this grinds th: 
ends large. Ring gages are lapped with a lead lap. They 
are first ground straight and smooth to within 0.0005 in. of 
size. After being lapped they are cooled and cleaned befor: 
trying the plug. This is done by placing them in a pail of 
benzine long enough to bring them down to the temperatur: 
of the room. Lapping materials vary with the metal being 
handled. Cast iron is lapped with emery; bronze or brass 


laps 


with crocus. 
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Making a Stone Manufacturing Press 


By F. A. STANLEY 


SY NOPSIS—This press is a hydraulic machine developed 
for manufacturing interlocking building stone under very 
heavy pressures. Details of some of the operations in its 
construction and some of the product turned out of the 
machine. 

3% 

The very powerful hydraulic press illustrated and de- 
scribed in this article was developed for the manufac- 
ture of stone from rock dust and cement. This machine 
is operated in conjunction with a new design of intensi- 
fier, known as a pressure transformer, and is capable of 
applying a total pressure of 1400 tons, the press alone 
weighing 19 tons. Some interesting operations in con- 
nection with the building of this press are illustrated in 
the engravings. 

The press is shown in Figs. 1 and 2. In the first view 
the two doors or end gates of the frame are shown opened 
to admit and discharge the molds; the other engraving 
represents the machine closed and ready for applying the 
pressure to the mixture in the mold. 

The metal mold measuring inside 10x32 in., is filled 
and then run into the press by power-operated mechan- 
ism. The end doors of the press are closed by a power- 
ful toggle arrangement actuated by the hydraulic cylinder 
at the side, Fig. 2, and after the stone has been pressed 
the doors are swung open, the mold is run out and an- 
other one filled and run into place. The molds travel 
on tracks (not shown) and are rolled quickly by power 
into and out of the press. The latter is operated at the 
rate of about ten strokes per minute. 


two swinging members B, which lock into the side bar, 
are shown in Fig. 4, on the planer. These swinging 
members are provided with a bevel-faced opening at the 
inside, which is seated tight against a corresponding 
surface in the side bar when they are closed and locked 
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DETAILS OF THE FRAME 


The press frame in which the mold is inclosed for the 
pressing of the mixture into a solid block, consists of two 
side bars or walls, one of which is seen at A, Fig. 1, 
and twe swinging gates or doors B, at the ends by which 
the mold is admitted and removed. One of the side mem 


bers A is shown on the planer table in Fig. 3, and the 














INTERLOCKING STON! Fic, 2 
by the toggle action already referred to. One of these 
locking seats will be noticed at (C mn Fig, l. 

The parts referred to are steel castings and are very 
heavy. The two end doors weigh 3000 Ib. and the two 
side members weigh, respec tively, 2500 and 3500. They 


were all finished on the Gray 32-in. planer shown in Figs. 


3 and 4. A number of other operations of interest were 
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accomplished on this tool, which was converted tempor- 
arily into a boring machine. 


BORING ON THE PLANER 
The cylinder is a casting weighing about three tons. 
It is bored for a piston measuring 23%, in, in diameter 


and having a movement of 8 in. The casting, about five 
feet square over all, is shown set up on the planer for 
the boring operation, in Figs. 5 and 6. The regular 
planer head is replaced with a head carrying a short spin- 
dle, which is revolved by worm and wormwheel, the worm- 


shaft being driven through universal joints from a shaft 
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been bored and the end of the boring bar is supported 
therein during the boring of the cylinder opening. The 
other end of the bar is provided with a taper shank and 
is fitted in the taper hole in the spindle of the boring at- 
tachment. ‘The bar carries a suitable tool holder, which 
may be adjusted to any position along the bar, and in 
which provision is made for feeding out the tool to cut to 
the desired diameter. 

The table is operated at a slow rate of feed to. pass 
the work over the bar during the boring operation, by 
means of a worm and worm-gear drive applied to the 
regular driving shaft of the planer for use in place of 








ira. 








1. Tue Enp Doors or THE PRESS 














Fie. 5 


extending from a bracket on a near-by column, at which 
point it is provided with a cone pulley and belt drive from 
the overhead shafting. 

Referring to the operation shown in Figs. 5 and 6, the 
smaller hole through the base of the casting has already 


BorRING THE CYLINDER 





Fic. 6 


ON THE PLANER 


the belt and pulley drive. By lifting the driving worn 
out of engagement with the worm gear on the pulley shaft 
the planer is free to be driven in the normal manne! 
The four holes in the corners of the work were bor 
the vertical screws, mea- 


to receive lower ends of the 














M y 1, 1913 AMERICAN MACHINIST 717 
uring 7 in. in diameter. The top of the press, which had The slide used for carrying the boring head on the 
to be bored in similar fashion for the screws, is shown  crossrail is made extra long and extends above the top of 
set up on the planer platen in Fig. 7. the housing, where it is supported by an auxiliary rail 


secured to brackets attached to the rear of the housings. 





The vertical adjustment thus made possible for the boring 
head greatly increases the center distance obtainable be 
tween holes bored one above the other. 

The four screws are 7 in, diameter as stated, and 10 

















Fia. 7. Tue PLaten Set Up ror Borine 








Fic. 9. Press 1N Process or Erecrion 


ft. long over all. They were cut with the Acme form of 
thread, 34-in. lead, Fig. 8 showing the method of thread- 
ing in a Schumacher & Boye lathe. The press in pro- 
cess of erection is seen in Fig. 9, with the screws in place 
ready to receive the platen and the top plate. 


THe Propvcr or Tre Press 


The stone manufactured in this press is of the forms 








represented in Figs. 10 and 11. Pressures all the way up 





to 6000 Ib. per sq.in. are applied to the stone mixture in 














Fic, 8. Cuttine ONE or THE 7-IN. Screws 
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the mold, and the result is a very tough, close-grained 
block of material. The mixture used lends itself to the 
production of artistic faces of all kinds, as well as to 
plain-faced stones. Specimens of fancy-faced work are 
reproduced in Figs. 12 and 13, and practically any design 
may be used for the face of the stone. 

Fig. 14 is an interesting illustration, showing the re- 
sults of a combined crushing test of one of these manu- 
factured stones and a block of Oregon pine placed end- 
The crushing strength 

A stone 3 in. square 
was placed on the pine block and a total pressure of 50 


wise of the grain under the stone. 
of the pine is 10,000 |b. per sq.in. 


AMERICAN MACHINIST 








Vol. 38, No. 18 


parts which must be perfectly centered and run true and 
upon which the chuck jaws should leave no 1mpressions. 
In order to make the universal chuck available for tie 


most exacting work, I have for several years successfully 
used a very simple device: Over each jaw of the chuck 





























Ia. 


tons applied to force the stone into the block of pine and 
compress the latter as indicated. The total load required 
to crush the 3-in. stone block is 100 tons, or 200,000 lb., 
showing a crushing strength of over 20,000 |b. per sq.in. 

The machine covered in this article is a product of the 
Interlocking Stone Co., Oakland, Calif., through whose 
courtesy the information and illustrations have been made 
available. 
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Chucking Delicate Work in the Lathe 


By Witrrip Hevusser 
The usefulness of the universal chuck for centering 
and holding round pieces is unquestionable and yet there 
occur instances where these chucks fail to answer their 
purpose. This is the case with light and delicate pieces, 
such as divided plates and circles for surveying instru- 
ments, fine gear wheels, disks. rings, blanks for cutters, 


14. Resutts or ComBINED Test OF CRUSHING STRENGTHS OF STONE AND OREGON 


PINE 


a specially fitted brass jaw is tightened by means of a 
setscrew tapped through the rear end of the brass jaw. 
To chuck, for instance, a delicate gear wheel, disk or sim- 
ilar piece of work, a round plug is lightly clamped in the 
center of the chuck in order to to take up the lost motion 
between the jaws and the scroll or screws. A recess of 
exactly the same diameter as the work and of suitable 
After this, the plug 
is removed and the work inserted in place. 


depth is turned into the brass jaws. 


When a ring or similar piece has to be chucked from 
In gen- 


jaw 3 


the inside, the plug must be replaced by a ring. 
eral, for chucking a piece, the lost motion between 
and scrolls or jaws and screws must be taken up in this 
manner as the pressure is applied for holding the work. 
This device affords one more advantage, it enables one 
to chuck light work of a greater diameter than the chuck 
is rated, because the brass jaws may be made a good 
deal bigger than the steel jaws. 
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Tools Used 


SYNOPSIS—An interesting method of cutting path 
cams to obtain interchangeability. A circular milling 
job of interesting design which gives good results. An 
eccentric turning rig of novel design used in the lathe. 
A specially designed gear cutter and testing fixture. 
3 

The John Thomson Press Co., Long Island City, N. 
Y., maker of the “Colt’s Armory” platen press, has 
some very interesting tools and methods, a few of which 


By 


are here illustrated. 

The method of holding the frame for the first planing 
operation is shown in Fig. 1. The casting is set in the 
fixture, being held by screws and straps fitting over the 
The boss A is located and 


flange of the casting base. 
Two 


rests upon two screws which form a V-support. 
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in Making Printing Presses 


RoBert Mawson 


cutters # mill the surface and form the recess on the 
casting. 

The method used for face milling the connecting rods 
is shown in Fig. 5. The fixtures are made in units, two 
being used when milling a rod. The rods are held by the 
jaws A which are made with a sliding fit, the rear jaw 
being held with the screw through a slot. The front 
jaw is moved by the screw B, which screws through the 
ear of the jaw into the body of the fixture. The jaws 
are made with serrated edges which assist in holding the 
rod. These unit fixtures can be set in different positions 


on the miller table to suit various lengths of rods. 


BorRING OPERATIONS 


The halftone, Fig. 6, shows the boring of the small 





Fic. 1. First PLANING oF THE FRAME 
tools are used at once, machining the table B and its 
sides. 
Fig. 2 shows the second planing operation on the 
frame. The casting and fixtures are kept fastened to- 


gether as in the preceding operation, the vertical sur- 
face of the fixture now being used as the base. In this 
and B on each side of the cast- 
The fixture 
table 


operation the bosses A 
ing are machined, two tools cutting at once. 
is then turned 180 deg. on the machine 


and the surfaces C 


around 
are machined. 


MILLING OPERATIONS 


The straddle milling of the carriage frames is shown 
in Fig. 3. The castings are first milled as shown at 
A, and are then placed in the fixture, two at once, be- 
ing held by the blocks B which are tightened down with 
the four screws. The castings are then straddle milled 
with the cutters C. 

Fig. 4 shows the gang milling of the shaft support. 
The casting is located by the pin A and the setscrew B, 


which form a V, and is held by the two straps C, the 
straps D holding the fixture on the miller table. The 


FRAME 


Fic, 2. Second PLANING OF THI 


The hole is babbitted and the 


fits 


shaft hole of the frame. 


position is obtained by the plug A into the 
The bar 
is driven by a rigid connection in the machine and is sup 
ported in the bushing of the outer arm of the boring 
It uses flat two-point cutters for the boring 


which 


fixture and the main shaft hole of the frame. 


machine. 
operation. 

The special fixture used for boring the shaft holes 
in the press frames is shown in Fig. 7. The fixture is 


being located by the pads 


placed over the frame casting, . 
A, which rest on the top. The clamp B holds the fix- 
ture securely when in position. The bars C and JP) are 
driven by the belted drum £, a large gear on the shaft C 
reducing the speeds of the shafts. 

The travel of the shaft ( is by ’ 
weights attached to the cord shown on the opposite end 
of the shaft. The shaft D has a hand feed obtained by 
the handwheel F. The advantage of this style of feed- 
ing is that the speed of the cut is governed by the quality 
if the casting is very hard it is impossible 
feeds tend to do to the 
the finished 


gravity obtained by 


of the casting; 
the feed, as machine 
of either the tool 


to crowd 


detriment surface. 


or 




























720 AMERICAN MACHINIST Vol. 38, No. 18 





MAKING THE CAMS miller. The bracket C is fastened to the side of the 


casting being machined. This bracket is made with » 
gear segment which meshes into the bracket D fast- 
ened to the miller table. 


The halftones Figs. 8 and 9 show the method of cut- 
ting the cam surface on the large wheel. Fig. 8, which 
is a view of the front of the machine, shows the two 
forming cams A and B, which are kept in sliding con- 
tact with the shaft C by weights at the rear of the ma- 
chine attached by the bar and chain D,. 

The gear is held and driven by the chuck jaws of the 
machine #. The shaft which carries the forming cams 
fits into the bore of the gear, a key providing the lo- 
cation. The opposite end of the shaft is carried in the 
tailstock of the machine. The milling cutter / is driven 
by the belt G through the gear // on the cutter spindle. 

This form of milling the cam grooves gives good re- 
sults. Should it be desired because of wear to increase 
the opening of the cam path, this may be accomplished 
by using a larger cutter (the cutter being separate from 
the shaft) and the same cam former. This does not 
change the path of the roller. A rear view of the ma- 
chine, with the weights used to hold the formers and 

















spindle in contact, is shown in Fig. 9. 








Fig. 3. MiIcuIna CARRIAGE FRAMES Fie. 4. MItLinc THE SHAFT Support 























Fie. 5. Mittinc tHE CoNNEcTING Rops Fic. 6. Bortnc SMALL SHart Hoe or FRAME 





A CrrcuLarR MILLING JOB The contact of these brackets produces the revolving 

The fixture used for circular milling the surface on motion of the castings. The gang cutters / are carried 
the bridge is shown in Fig. 10. The two arms A are n the spindle of the machine and perform the milling 
fastened to the bed of the miller and carry the gudgeons of the surfaces. The height gage F is used to text the 
of the casting to be milled. The brackets B are fitted to under side of the larger cutters for height, the block 
being placed under the gage. 





the outer arm A to carry the overhanging arm of the 
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Fic. 8. MACHINING THE CAMs. FRONT OF HINE ‘1G. 9. MACHINING THE Cams. REAR OF MACTIINE 
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12. MACHINING THE Pap on Bripai Fic. 13. Bortne tHe ConNectTING Rops 
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Fig. 11 shows the setup for machining the large bush- 
ings used in the press. The tools are used in the fol- 
A centering, B boring inside, C reaming 
and D wachining outside. Attention should be called 
to the style of the reamer C. The shank and head are 
made in one piece and the cutters, each of which has a 
double cutting surface, are set into a dovetail in the 
head, being held by screws. 


lowing order: 
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The casting is fastened to the special fixture locat- 
ing by the gudgeons C, and swings on the lathe center 
at D. The driving belt is removed from the lathe and 
the rod £ is fastened to the faceplate. The rod is fixed 
to the arm F which is driven by the gear G through a 
smaller gear which is fastened to a belt-driven pulley. 
The small gear meshing with the large gear reduces 
the turning speed of the arm F. It can easily be seen 























Fie. 14. Currine THE GEAR TEETH 





Fig. 16. Minuine THE BripGe Cam 

When it is desired to increase the boring size of these 
reamers, the blades are removed and a shim of either 
paper or tin, according to conditions, is placed behind 
each cutter, which is then tightened back in position and 
the tool ground to the desired size. 

TURNING ECCENTRIC SURFACE ON THE LATHE 

The special rig used for turning the eccentric surface 
on the bridge is shown in Fig. 12. The casting A to be 
machined is made with a pad B which is eccentric with 
the center of the casting C and concentric with D. 





Fig. 15. Testine THE GEARS FoR PITCH 


DIAMETER 





ENpLEss THREAD 


Fie. 17. CUTTING AN 
that by placing the rod in various positions on the slot 
of the arm, different degrees of arcs can be turned on the 
faceplate of the lathe. Balance weights are placed on the 
opposite end of the arm and also on the faceplate to 
counteract the torque effect. The turning tool is car- 
ried in the tool post of the lathe and can be fed along the 
carriage in the usual manner. 

Fig. 13 shows the boring of the connecting rods in a 
Foote-Burt 2-spindle drill. The machine bores the 
holes with a flat two-point cutter, the bar being guided 
in bushings in the fixture. They are then reamed, the 
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style of reamer used being similar to that described in 
connection with Fig. 11. In front of the machine is 
shown one of the connecting rods used in the large print- 
ing presses. These rods are also bored on the same ma- 
chine as shown machining the small rods. 


CUTTING AND TESTING THE GEARS 


The special machine used for cutting the gears is 
shown in Fig. 14. The gear to be cut is held on the 
spindle A by a nut and washer. The cutter B is driven 
direct by the belt C. On the cutter shaft is placed a 
gear D which meshes with a smaller gear FE, placed on 
an auxiliary shaft which drives the travel mechanism of 
the table through the belt F. 

Two speeds may be used for the table travel feed, two 





Fie. 18. MACHINING THE Hook CONNECTION 
sets of pulleys being placed on the respective shafts, as 
shown. The hand feed is controlled by the handle G, 
the cutout mechanism for the power feed being the 
lever H. The indexing for the gear teeth is by the 
notched wheel /, the pawl J giving the graduations. 
Wheels with different numbers of are carried 
for the machine for cutting the various gears. ‘The 
height of the gear spindle is varied with the screw and 
bevel gears shown at the top of the machine. 

The testing fixtures for the gears are shown in Fig. 15. 
A master gear or pinion is placed on its respective stud 
in the fixture when testing the machined component 
piece. Guide lines and instructions are placed on the 
side of the slide A, denoting the position the graduated 
handwheel B should occupy for any certain combination 
of gear and pinion. The handwheel being graduated in 
thousandths of an inch, any variation in the gear teeth 
diameters is easily obtained. The fixture on top of the 


notches 
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large one is used in a similar manner for the smaller 


gears. 
PROFILE MILLING JOB 


The method of profiling the bridge cam is shown in 
Fig. 16. The casting to be profiled or “jigged” is fast- 
ened in the fixture A; the cutter is held in the collet B 
and is driven by means of a universal joint attached to 
a countershaft through the gears to the vertical shaft C. 

The former plate D is fastened to the fixture A and 
the steel follower pin, being the same diameter as the 
cutter, an exact reproduction of the former is obtained 
in the casting. ‘The two handwheels # are used by 
the operator to keep the pin in contact with the follower 
when profiling. One of the finished parts is shown at F. 





Fira, 
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The method employed for cutting the endless thread 
Fig. 17. A square 
nosed tool is used for cutting the thread, the shaft 
is supported by the arm A which is made with a surface 
The travel 
of the tool is controlled by the path of the cam B 
(which is in a fixed position on the rod) in which a 
to the stud C This 
reciprocating motion of the lathe carriage, thus 


on the distributor shaft is shown in 


and 


of 180 deg. to conform to the shaft diameter. 


roller attached travels. 


duces 


cam pro- 
producing the endless thread by means of the cutting 
tool. 

The halftone, Fig. 
the hook connection, this operation being performed in 


18, shows the milling of the slot of 


a drilling machine. 


The casting is placed on the pin A and fastened to 
the oscillating part of the fixture B, which can be 


Stops are provided 
A spring D removes 


swiveled by turning the handle C. 
and govern the length of the slot. 





















































any backlash of the screw which is operated by the handle 
C. One of the finished parts is seen in front of the 
fixture. 

One of the old-time machines is shown in Fig. 19, 


which is said to be one of the earlier “Lincoln” mil- 
lers. The indexing mechanism can be seen on the disk 
5 


A, and a rather novel knockout lever for the tool col- 
lets is shown at B. The machine is shown set up for 
straddle milling one of the chase hook shafts. 


A Suop OPERATION SYSTEM 

Fig. 20 shows the system used for the operations on 
the various machine parts. It will be seen that all 
the necessary information is carried on one card. For 
example, by looking on the reverse side of the card we 
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Fic. 20. Two Sipes or OperRATION RecorpD 


see that the fourth operation is “mill impression sleeve 
seat,” and on the front side we read that the milling 
fixture used is 0-2500, miller cutter F-1108, gage C-3428, 
machine where the operation is performed is No. 6, and 
the cutting speed is 55 ft. per min. with a 1,%-in. feed. 

All the tools have a brass plate attached to them, giv- 
ving their respective numbers. The tools are kept in a 
convenient tool crib. By this card system all the tools 
necessary can be taken to the machine before the oper- 
ator starts any machining operation. 


Ko 

In lathe work as in everything else it is well to remember 
that the total cost of the work includes mvre than the time 
taken to turn it out. When comparing the engine lathe with 
other machines do not neglect to count first cost, interest on 
investment, and cost of maintenance and equipment. If you 
do this you are likely to find many places where the engine 
lathe is still in the ring. 
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Method of Rolling Out Small 
Ironware Parts 


By F. A. Brantz 


The production of small ironware parts on a larg 
scale, by rolling instead of by press or hammer, has noi 
been very successful. A certain manufacturer produces 
by the roller process, various parts such as wrenches, 
keys, trellis points, horseshoes, plowshares and the like, 
and it has been found that besides high efficiency, this 
process has other advantages. 

The machine has an upper roller which is driven al- 
ways in one direction, intermittently moving a lower 
roller by means of a gear segment. ‘The lower roller 
only revolves a part of a revolution, after which it re- 
turns to the starting position as indicated at A and B 
in the engraving. Inserted in the rollers are matrices 
with corresponding engraved surfaces. The velocity in 
most cases is about 26 ft. per min., so that an impression 
can be easily made in one revolution. 

In cases where it is of advantage to make two succes- 
sive impressions in one revolution, the upper roller has 
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RoL_LinG SMALL TRONWARE PARTS 


two matrices of the same size and two gear segments op- 
posite each other, so that the lower roller is moved twice 
to one revolution of the upper, as indicated at B. 

To roll out parts which require two impressions, such 
as shovels or the like, it is necessary to place two matrices 
side by side. It is sometimes advisable, for small parts, 
to put in a matrix with several engraved surfaces, one 
after another or beside each other, so that a greater 
amount of work can be done. 

As soon as the piece is rolled out and the teeth are out 
of contact, the lower roller is pulled back by compressed 
air or an electro-magnetic arrangement, whereby the 
At the same time the matrices 
To manu- 


rolled piece is released. 
are cleaned and cooled by a stream of water. 
facture long drawn pieces, the lower roller is usually re- 
placed by a sliding table. The power required for this 
type of machine is less than that for a hammer or pres. 
and as they work very quietly the dies do not wear out 
as quickly as they do under the hammer or press. 











May 1, 1913 AMERICAN 


MACHINIST 


~? 
cas 


Making Push Broaches for Steel Work’ 


By 


SY NOPSIS—Methods of machining push broaches, for 
both square and multiple-spline holes. The steel used for 
making the broaches. Hardening and tempering. The 
lubricant used and the power required for various-sized 
broaches. 
‘2 

The shop practice of the Spicer Manufacturing Co., 

Plainfield, N. 


sult of several years of experimenting in an effort to 


J., in making push broaches, is the re- 


find the proper proportions, machining methods, steel and 
hardening processes for broaches that would give satis- 
factory results in working out holes of various sizes and 
lengths in tough, $0-point steel forgings, from which its 
universal joints are made. 

Besides having the teeth of proper size and pitch, with 
plenty of chip clearance, ease of machining should be 
considered in designing a broach, especially if many of 


them are used. If the machining is difficult, the cost of 


ETHAN VIALL 


The flats of each broach are milled parallel with 
the center line and all the same distance from this line. 


poses. 
This differs from the more common practice, in milling 
square broach teeth, which is to step up each one separate- 
ly. The advantage and saving of time by the former 
method is obvious. 

From this it will be seen that the matter of tooth in- 
crease sizes for this class of broaches is entirely one of 
circular turning or grinding, an operation easily gaged 
by micrometers. This is not the case where the flats are 
stepped up, as often the blank must be indexed several 
times to get the desired distance between parallel flats. 

The round or pilot ends of a set of broaches of the type 
the the first 


“teeth” do not cut but merely act as guides in the grooves 


shown, are all made same diameter, and 


cut by the preceding broach. The large end is turned 
used in the press ram 
the This auto- 


cone-shaped, to fit the push pin 


to force the broach down through hole, 
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Fic. 1. Broacues For A RounD-CORNERED SQUARE HOLE 


keeping a large number of sets to size soon becomes bur- 
densome to the most prosperous shop. 

The objection frequently heard 
broaches is that they have a tendency to twist or creep 
in the work, but if properly made this trouble will not 


regarding push 


be encountered, and no subpress or other guides will be 
hecessary. 


MACHINING BROACHES 


In machining broaches like those shown in Fig. 1, which 
are for a square hole with round corners, according to 
the standard of the Society of Automobile Engineers, the 
practice at the Spicer shop is to center and turn the blank 
according to the dimensions given in the specification for 
a certain size hole. Specifications of the kind referred to 
were given in a previous article. 

After the blank has been turned, the teeth are cut the 
proper pitch and diameter. It will be seen that this is 
an ordinary lathe job, the blanks for all common sizes 
being short enough and stiff enough, the length ranging 
from 5 to 12 in., according to diameter, to be turned to 
the given dimensions without trouble of any kind. 

The next step is to place the blanks between the centers 


of a miller, using a dividing head for indexing pur- 


*Copyrighted ov Hill Publishing Co., 1913. 


Fig. 2. A Ser ror A Ten-Spiine How 


the 
teeth effectually guide it. 


inatically centers broach, and the pilot and pilot 

These, together with the accurate method of grinding 
the cutting teeth, preve nt all tendency to twist or creep In 
the 


under the broach by means of a locating ring or bushing. 


work. Of course, the work is accurately centered 


It is also the practice to accurately size the hole to be 


broached, by means of a sizing or “leader” broach, so 


that the pilots will fit, and not bind or wobble. 


MULTIPLe-srpLINE Broacues 


The multiple-spline broaches are turned in practically 


the same way as the square ones, but 
The bottom of the flutes of each broach 


the milling is, of 
course, different. 
are milled parallel with the center line all the way, and, 
other tooth of a 


in order to break up the chips, every 


line is grooved, as shown in the ten-spline set in Fig. 2. 
This takes less power and produces a smoother cut, there 
being less tendency to tear the metal. 

The pilot teeth in these 
side of the entering end, to facilitate insertion, and guide 


broaches are beveled On each 


the broach without a tendency to “scrape a twist” one way 


or the other. An enlarged view of some of the cutting 
ieeth of ten-spline hrone hes Is viven in Fig. a. 
Samples of the holes cut by the s juare and six spline 
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broaches are shown in the parts of the universal joints, 
Fig. 4. Very accurate work is done on these parts and 
in some cases as high as 23 push broaches are used in a 


set. 

Great care is taken in grinding the teeth, after hard- 
ening, to produce just the right amount of undercut and 
radius at the base of the teeth to produce a nice curling 
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to 10,000 pieces each, before reaching the scrapping limit 
of 0.002 in. undersize. 

The hardening process is the ordinary one of case- 
hardening, the broaches being packed in tubes, with slight- 
ly charred ground bone, and heated to about 1700 deg. F. 
for from 4 to 8 hr., depending on the size of the tools 
being hardened. 
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Fic, 3. Deratts or Treeti 
OF MULTIPLE-SPLINE 


BROACHES ARE 








Fig. 6. Twrenty-Ton Wartson- 
STILLMAN BROACHING PRESS 
chip. The chips shown in Fig. 5 are evidence of the suc- 
cess of this work. 


HARDENING 


The selection of the proper steel and the method of 
hardening have been the ruin of many a would-be broach 
maker. Many have tried the most expensive steels obtain- 
able, only to find, after carefully machining the difficult 
stuff, that it was wholly unsuited for the purpose. 

After running the entire gamut of the steel scale, the 
Spicer Manufacturing Co. has settled on an open-hearth 
from 20- to 25-point carbon content. Broaches 
made from this steel are easily machined, give no trouble 
in hardening or tempering, and have a life of from 2000 


steel of 





Fic. 4. Parts or UNIVERSAL 
JOINTS, IN WHIcH HOLEs 
BROACHED 





Fic. 7 CLoser VIEW oF 
AND WorK 





Fic. 5. Cures, SHowine Curn 
GIVEN BY PROPERLY SHAPED 
TEETH 
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Fic. 8. CRANK Press USED For 
JROACHING 


BROACHES 


The quenching is first done in water, the broaches be- 
ing plunged straight down into the tank, and held under 
until the teeth turn black, then finish cooled in oil. The 
drawing, or tempering, is done in an oil bath heated to 
which, it will be noted, is considerably less 
than for tool-steel tempering. 


350 deg. F., 


Usine Pusu Broacnes 

The Spicer shop uses both Watson-Stillman hydraulic 
presses, and punch presses for push-broach wor‘, the latter 
being more for emergencies. One of the big 20-ton Wat- 
son-Stillman presses is shown in Fig. 6. In using this, a 
set of broaches is laid in order at one side of the work. 
The work is put into the holder and then the first broach 
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is set in place. The press operator pulls the valve lever 
and the broach is driven through, dropping down under- 
neath. The next broach is inserted by the operator the 
instant the ram rises, while the helper at the back wipes 
the chips off the previous one and lays it on the other 
side of the machine. 

In this way, a set is transferred from one side of the 
machine to the other, for each complete hole cut. The 
ram descends at a steady, uniform rate, but the return 
is quick, which is one great advantage of this class of 
machine. The average time for the descent and return of 
the ram is from 10 to 15 sec., depending on the size of 
broach being used. 

The method of holding the work placing the 
broaches is more clearly shown in Fig. 7%. Boards are 
provided to lay the broaches on to prevent injury to the 
teeth and the marring of the machine. The method of 
applying the lubricant in two good-sized streams close 


and 


to the work is also shown. 


BROACHING WITH A CRANK Press 


A large crank press used for broaching is shown in 
Fig. 8. This is not so satisfactory a method of doing the 
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FiG.3 


Toots ror ACCURATELY 


work as by the use of a hydraulic press, one reason being 


that the stroke and return of the ram are made at the 
same rate. Another reason is that the speed of the 
stroke varies according to the position of the crank, ther 


fore the speed of the press must be set so that the fast 
est speed of the ram, at any given point, does not exceed 
the safe cutting speed for the broaches used This 
makes the output of a machine of this kind considerably 
below that of the hydraulic type. 

For work of this kind, lard oil, as well as a number of 
other kinds, has proved useless, as the metal would tear. 
After considerable experimenting, a heavy oil, known as 
Vacuum Bolt Oil, selling around 50c. per gal., is being 
used with satisfactory results. Apparently the pressure 
between the tools and the work precludes the use of any 
of the lighter-bodied oils, and makes necessary a proper!) 
proportioned lubricant. 
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PowrR REQUIRED 


From data obtained from Mr. Spicer, the power re- 
quired to force various push broaches through work in a 
20-ton hydraulic press, is as follows: 13¢-in. leader 
broach, for 143-in. round hole, 150 to 170 Ib. per sq.in., 
144, six-spline broach, 90 to 110 lb. ; ;)-in. keyway broach, 
5 to 15 Ihb.: 14 square broach, 70 to 90 Ib.; 114, square 
broach, finish size, 35 to 45 pounds. 

The pressure required for 20 tons in this press 1s about 
225 |b., so that the ton pressure required for the broaches 
named can can be easily calculated. The high pressure 
required for the round leader broach is accounted for by 
the fact that it cuts entirely around the hole. 


Machining Automobile Cylinder- 
Valve Holes 


By F. W. Warrenrap 
Trouble was caused through defective machining of the 
cylinder-valve holes, although exceptional care was taken 
in selecting the operations to insure a good finish. After 
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\1 rOMOBLLE-\ ALVE THloLes 
the engine had been running for some time, the valves 
were taken out and examined, and it was found that the 
alve guide holes were not concentric with the valve 
seating 
The error was very slight but the fault seemed to 
tN tiply. not in the amount of eccentricity, but in the 
mount of trouble it cnuused ‘| nis Was noticed after the 
valves had been working sufficiently long to get hot 
The valves, instead of making a concentri bearing, 
were wide on one side and narrow oO the other. The 
result of this was loss of compression, “ul dl. therefore, loss 
of power. When the valve is replaced in its seating, un- 
less the narrow parts come together again just as they 
were previous to taking them out, the trouble is worse 
than ever. 
It will thus be seen that the machi ing of these holes 
calls for very accurate work. The following tools were 
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designed to overcome the trouble. <A section through 
the valve hole of the cylinder is shown in each case by the 
illustration of the tool. The valve hole is also shown 
as the tool leaves it. 

A jig was made consisting of a plate carrying two plugs 
which locate the cylinder from its bores and bottom face. 
The cylinder is dropped over these two plugs and _ se- 


curely clamped down. An easily detachable top plate is 


then fastened to the jig, the former being moved into a 
new position after completely machining each hole. The 
plate is located by means of a tenon fitting into slots of 
the jig which are machined to correspond to the centers 
of the valve holes. 

The bushes in the jig 
bore to allow tools of the largest diameter required to 
pass through. The following tools are then used in the 
order shown. It will be noticed that each tool 
ported quite close to its work to prevent spring, as with 


plate are made large enough in 


is sup- 


iron castings there is sure to be spring in a badly sup- 
ported tool due to the presence of particles of hard sand 
which cause the tool to tip and dig, producing a surface 
which is rough. This may not be much, but if the face 
previously machined is used as a locating face for the 
next operation, the error will multiply before the job is 


finished. 
THe TOoLs AND OPERATIONS 


The tool shown in Fig. 1 is used first. This operation 
is the boring of the tapped hole (previous to tapping) at 
the top of the cylinder, and the valve-seating hole. These 
tools, as will be seen, are made solid to insure rigidity. A 
stop collar is fitted to the tool bar. This is only set to 
prevent the operator going too far. The stop in this case 
is not adjustable, except by grinding the face of the stop 
collar when the tool is ground; but it will be seen that 
it is not required to be adjustable. Most of the collars 
on this set of tools are pressed on and pinned. This is to 
save both time and material, in turning bars from a large 
diameter. 

The tool shown in Fig. 2 is used for facing the valve- 
stem guide hole to give a good starting face for the drill 
when machining the hole, as the sand present would be 
very likely to throw the drill out. An adjustable stop is 
fixed for this tool, the latter consisting of a round bar 
milled through to receive a flat cutter which is held in 
position by two pins. 

The tool in Fig. 3 is used for facing the valve seat. 
This tool has to be threaded in before the bush is put 
in, as it will be seen from the engraving that the valve- 
seat facing is larger in diameter than the bore of the hole 
produced by the first set of cutters. After the tool is in 
position, the slip collar stop is put in, positioning in a 
recess in the bush. Adjustment for this stop is made by 
the two locknuts which are made less in diameter than 
the bore of the bush to obviate taking them off every 
time. All these tools position from a set face on the jig 
top plate, so that even should the cylinder not be milled 
to the correct height, the position of the valve seating 
will be perfectly correct. 

The tool shown in Fig. 4 is used for recessing the top 
of the cylinder for the plug facing which fits against it. 
Adjustable stops are again used, as this recess is im- 
portant, for it also governs the compression. } 

The tool shown in Fig. 5 is for cleaning out the valve 
pockets, to remove all lumps and to make a presentable 
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job and smooth passage for the gases. This is merely a 
bar with a slot milled to receive a single-sided flat cutter. 

The tool in Fig. 6 is an ordinary two-lip twist drill 
for drilling the valve-stem guide hole. This is about ), 
in. smaller than the diameter of the finished hole. The 
drill is supported right down to its work and has a good 
chance of starting square, as the face is machined by the 
tool shown in Fig. 2. 

Another drilling operation now takes place with the 
tool in Fig. %, which is a special three-lip drill, cut- 
ting on one front edge only, which is about sy in. in 
advance of the other two edges. The drill is not backed 
off on the sides, but is ground concentric, thus acting as a 
bearing to the drill at three points on the circumference 


of the hole. This tool will produce straight holes. About 
0.01 in. was left in the hole after this tool had been 
used. A reamer, shown at Fig. 8, is then passed through, 


and cleans the hole out to the size required. 

The tool shown in Fig. 9 is used for the most import- 
ant operation of all. 
the bush in the plate for a guide for the tool, support it 
The seating thus ma- 
chined will be truly concentric with the valve-stem guide 
hole, and at right angles to the various faces. When 
using this tool, should any hard points in the iron be 
encountered, something will go before the bar will 
spring; either the hard piece goes, or the cutting edge of 
the tool. The tool also has adjustable stops. 


The valve-stem guide hole and 


above and below the cutting point. 


Micrometer Valve-Seat Gage 
By H. D. CiHarpMan 


In machining valve seats for a rotary engine it is 
necessary to have the seats all the same depth. Owing to 


this style of valve it is difficult to machine the seats to an 
ordinary gage and have all of them of uniform depth. 
In order to eliminate such inaccuracy, a gage for the 
valve seats was made and a micrometer barrel fastened to 
The threaded part of the valve 


the gage as shown at A. 
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MICROMETER VALVE-SEAT GAGE 


B is where the seat is to be machined; the length of the 
threaded part is % inch. 

When the seat of the valve has been cut as shown at 
C, the gage is placed in the seat and the micrometer 
screwed down until the anvil strikes against the flange 
of the valve as shown at D, when the reading of the mi- 
crometer should be 0.50 in. The valve seats are all ma- 
chined to this depth, which, of course, makes them in- 


terchangeable. 
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Oval Turning Device for the Lathe 


sy F. 


SYNOPSIS—A special attachment, built in a California 
shop for use on the lathe for turning large oval punches 
and dies for blanking, beading and drawing sheet-steel 


works. 


3 


The Gilro Machine Co., Oakland, Calif., recently made 


a number of sets of dies for blanking, beading and 
drawing large oval parts from sheet steel. Several of 
these sets of tools are shown in Fig. 1, and the methods 
of making them are represented in the otker illustrations. 

The first order for these oval dies consisted of eight sets. 
Sheet-metal templates were furnished for the different 
sizes of blanks, and these ranged from 1143x174} in. to 
1344;x18,°; in. The sizes of the edging and beading dies 
ranged from 11144x17% in. to 13x18 in., and the draw- 
ing dies from 1034x1634 to 12x17 in. The blanking dies 
consisted of a tool-steel ring pressed into a recessed cast- 
iron holder; this meant that 
machined, or rather bored, to an oval shape, and that 
the tool-steel die had to be finished practically all over, 


the cast holder had to be 


E 
4s 


Ross* 

concave surfaces and their respective punches correspond- 
ing convex surfaces which had to be highly polished. Con 
sidering the vast amount of filing, chipping, scraping and 
polishing that would be required under normal condi- 
tions, it seemed that if a profit were to be made from 
the undertaking, some kind of a device would have to be 
built to do practically all the work in the la‘he. 


ESTABLISHING THE CURVE 


A template was placed on the drawing paper and a 
line drawn around it. The same procedure was followed 
with the other templates and after they had been super- 


imposed upon each other, an attempt was made to find 


i] 
| , SS" CURVE OF TEMPLET 
ry | CURVE OF EQUATION 
7 _ : 
Difference of twocurves is 
\Y mpensated byangularity 
” of connecting rod 
4 
ke—-p— ‘eoauaiitiens 
Fig. 2. Curve or Template AND Equation 





Fia. 


and then forced into the holder. Similarly, the blank- 
ing punches were made in the form of tool-steel rings 
forced over cast-iron holders, which involved about the 
same amount of work as in the case of the blanking dies. 

The tool-steel rings for the punches were made of un- 
annealed material and left in that condition. The edging 
dies were tool-steel rings forced into cast-iron holders 
and the punches for the edging dies were of cast iron. 
The dies, punches and draw rings for the beading and 
drawing operations were of the hard cast iron common 
on the Pacific Coast. The beading and drawing dies had 


-_... 


*Superintendent, Gilro Machine Co., Oakland, Calif. 
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Dies 


that would give what was wanted. An el- 


lipse was not full enough at the corners, while two sem}- 


some curve 
circles connected by straight lines were right only OCcCa- 
Finally, after a little jiggling about, the 


curve Fig. 2, was found to satisfy conditions except be- 


sionally » 


ing a little shy at the corners, 


In this layout r L yy (L N) vers 2z 
where 
r Radial distance from any point to the center; 
g 14, short diameter ; 
L=¥% long diameter; 


2 = Angle made by radial line with major axis. 
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The problem then was to find some inexpensive de- trols the cross-slide movements through the medium of a 
vice that would turn this curve a little full at the cor- short connecting rod D. The crank at the front has a 
ners, and after some consideration the attachment shown fixed throw, but the movement of the cross-slide on its 
in Figs. 3 and 4 was designed. guide 1s varied by the adjustable wristpin blocks in the 
slotted arms on the rocker shaft B. 

The crankshaft A is driven by gearing from the regu- 
The attachment is used in a 24-in. lathe jacked up Jar feed train at the end of the lathe, and gears are 


DETAILS OF THE LATHE ATTACHMENT 
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Fie. 3 Tue Turntina ATTACHMENT Fic. 4 





to swing 36 in. It consists of a crankshaft A, mounted selected to give the crankshaft two turns to one turn of 
in suitable brackets at the front of the carriage and a the spindle. This means that at each coraplete revolu- 
rock shaft B at the rear, which is actuated from the tion of the spindle and work, the cross-slide, which is 
crankshaft by the connecting rod C, which in turn con- disconnected from its screw, is given two forward and 























































May 1, 1913 AMERICAN 
two backward movements of uniform extent, thus dupli- 
cating the curve at opposite sides of the work. 

In this arrangement, the angularity of the connecting 
rod compensates for the lack of fullness on the “corners” 
of the curve; this angularity is determined by the throw 
of the crankshaft A and the length of the connecting 
rod. These dimensions were obtained by cut-and-try 
methods on the drawing board, and were found to be 
3 and 32 in., respectively. It will be noted in Fig. 4, 
that the bearings for the rocker project 3 or 4 in. from the 
carriage; this was necessary in order to allow for the 
length of the connecting rod. 


Tue Crank ACTION 


The crank action is represented in Fig. 5. Taking 
one of the radial lines in the oval layout, say the line 
Qc, the angle this line makes with the horizontal or 
major axis is 30 deg., and by the formula and also by 
the construction of the machine it will be seen that the 
corresponding angle of the driving crank, as repre- 
sented by the small circle, is 60 deg., as the crank re- 
volves in a given unit of time through twice the angular 
distance traversed by the work. Now if, in the small cir- 
cle, from the point c, which is 60 deg. from the initial 
point a, we drop a perpendicular to the major axis, it 


will intersect the axis at c,. Then as Oa = L and Og = 
S, the distance ac, must equal % (L — 8) vers 2z. 
Now as Oc, = (Qa) — (ac,) we have the expression Oc, 


=f lf, (LL — 8) vers 22. 

When this distance oc, is swung around to intersect 
the 30-deg. radial line from center O, we have a point c¢, 
in the curve as obtained by the equation. This value is a 
little too small, but if from the point ¢ in the small cir- 
cle we describe an are to a radius equal to the length 
of the connecting rod, it will cut the major axis at c¢,. 
With c, as a center, we describe another arc, cutting 
the major axis again and we have the distance Oc, which 
is greater than Oc,, and when swung around to its 
proper place gives the curve desired. 

All the curves were laid out in this manner and the 
templates tried on them, and with the exception of two 
cases, the variation at any point did not exceed */,, in. 

In the two cases referred to, which were the 1034x16%%4 
and the 12x17-in. sizes, there was a slight depression at 
the ends of the minor axis. In machining these two dies, 
the trouble was overcome by taking two cuts on the fin- 
ishing chips, one with the tool slightly above center and 





one with it below center. 


DETAILS OF OPERATION 


When the attachment was first started considerable 
difficulty was experienced in chucking the work, as it had 
to be in the right place with respect to the angular posi- 
tion of the axes, as well as centered. After two or three 
pieces had been turned, no further trouble was exper- 
ienced at this point. Chattering of the tool at certain 
points also caused quite a little trouble at first, but this 
was cured by using stiff tools with excessive side rake. 
This turning device did not interfere with the power 
longitudinal feed, but as the nut had to be removed from 
the main crossfeed, the compound rest had to be used for 
the crossfeed. The device was no toy, as the lathe was 
repeatedly stalled with the slowest back gear in, and with 
a 414-in. double belt on the driving pulley, too. 
After the first two or three pieces were finished, the 








MACHINIST 731 


time required to machine a cast-iron die or punch holder 
was 24% to3 hr. About 1 hr. was required for centering, 
the throw, etc., and 1% to 2 hr. for machining. The 
tool-steel rings took longer, as they required more machin- 
ing and had to be just right. The time on these varied 
from 6 to 12 hr. each, depending largely upon the amount 
of polishing necessary. In fact, the young man who op- 
erated the lathe said that outside of the setting up, he 
could make almost as good time as on round dies. Prac- 
tically all the work was done in this machine, only a lit- 
tle retouching here and there being done by hand. 


oe 
ve 


Cutting Elliptical Gears on the Miller 
By J. A. Wetcn 


I had occasion to cut a number of elliptical gears, as 
shown in Fig. 1. These gears as a rule are puzzling to 
the average gear mechanic. 
fixture for cutting them on the miller. 

I made the fixture shown in Fig. 2. The’carrier, Fig. 


I, therefore, submit a simple 

















Fie. 1. THe EvirpricaL Gears 

















Fie. 2. THe Fixturi 


thread to fit the thread the dividing-head 


spindle and a hub long enough not to interfere with the 


3, has a on 


working of the head. The carrier has a strap bolted to 
the front with adjustable setscrews to bind on the plate 
D, Fig. 2. 
strap heavy enough so that there will be no lost motion 


Care must be taken to make the carrier and 


or chatter. Fig. 4 shows the gear on the miller swing- 


ing on the fixture. 
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In cutting these gears I| first laid them out in four 
segments and found the center of each segment. It was 


necessary to have 69 teeth, about 6 pitch, a tooth and 
space directly opposite on the major axis as shown in 
Fig. 5. I then found the number of teeth in the full 
diameter of each segment, in this case 66 teeth, about 6 
pitch on the major axis, and about 75 teeth on the minor 
axis. 

Setting the dividing head for 66 teeth, and swinging 
on the center of the major axis B, Fig. 2, | scribed around 
the gear with a sharp tool clamped on the cutter shaft, 


and found the end of each are. I then set on the center 
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Fig. 3. THe CARRIER 
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MILLER 


Fira, THe GEARS ON THE 


C, and set the dividing head for 75 teeth, which was the 
number of teeth for the full diameter of the segment 
on the minor axis. 

Spacing round the gear I found | jy teeth in 
the full gear, but it was a simple matter to divide the 
one-tenth of a tooth (in this case owing to the increased 
number of teeth in axis) one-twentieth of a 
tooth on a side which made a not noticeable difference. 

I cut one gear and made note of the spacing to bring 
When the 


as a template for the others, 


had 69 J 


the minor 


out 69 teeth as nearly uniform, as possible. 
was finished I 
thereby assuring the same spacing, or 
The difference 


gear used 


rather position, on 
and 


the ellipse. pitch on the major 
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minor axes did not make any perceptible difference, 
though the major axis was 6 pitch, and the minor axis 
was 5.95 pitch, as the major engaged the major and the 
minor the minor axis, and the gears rolled with no ap- 
parent friction. This may not be right according to 
theory, but the gears were satisfactory, and the fixture 
can be made at very little expense. 
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Selecting Machinery Steel 


By JoHN C. SPENCE 


It is often desirable to be certain that a steel is low 
in carbon content so that, after case-hardening, the core 
may be soft. This condition is sometimes specified so as 
to allow the piece to be straightened without great danger 
of its breaking, and occasionally it is quite necessary to 
machine the center, after the shell is hardened. 

To determine by chemical analysis whether or not a 
bar of steel is low enough in carbon to allow for these 
conditions, too much in both money and delay, 
especially if the shop has not its own laboratory. A sim- 
ple way to determine this is as follows: 

Cut off a disk, about % in. thick, from the bar in ques- 


costs 
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tion. 
prepares 
the pot, then grip it in a lathe chuck and square about 
Then heat the piece and 


ordinary method that 
the piece cool off in 


Carvonize this piece by the 
for case hardening. Let 


1, to +; in. from one side. 
plunge it in water. 

If the steel is low enough in carbon to answer the above 
one side will be hard while the other side 
will be easily machined. This method has the advantage 
over chemical analysis in that it tells beyond any doubt 


requirements, 


just exactly what you want to know and insures you 
against laboratory errors. 
° 
ee 
Aluminum-vanadium alloys have been investigated by 


Nicolas Czako, according to the “Journal du Four Electrique.” 
Up to 10% V, the alloys are malleable: from 20 to 25% V 
they can be pulverized in a mortar. From there to 53% V, 
they are full of cavities, so that it is hard to obtain a 
polished surface. The hardness increases with increase of 
vanadium until the composition AlV is reached, and again 
to the point 53% V, at which the hardness is between 6 and 
7. From 60 to 80% they become less hard and are free from 


blow-holes. 
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MethodsEmployedin Making the Long Horn—II 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Some of the tools and methods used for 

making the cable-operated horn. A handy testing rack. 

Blanking, piercing and forming dies of good design. 

A testing fixture of simple design which gives good results. 
% 

A rack used when testing the dash or cable style of 
“Long” horns is shown in Fig. 1. These horns are oper- 
ated by means of a lever and “Bowden” steel cord. The 
cord operates a lever through an opening in the top of 
the horn cover, the horn mechanism being similar to the 
style described in the previous article; a number of both 
styles are shown in the halftone. 

The punch and die used for blanking out the universal 
style of front plate is shown in Fig. 2. This tool blanks 
out and forms the depression in the plate in one operation. 
One of the finished blanks is shown at A. 


i eg 


4 A \S \ 


Fic. 1. TesTina 


Fig. 3 shows the punch and die used for piercing the 
small holes and punching out the center hole in the 
front plate. This tool punches out all the holes, the blank 
being straight, as shown in Fig. 2. The blank is located 
by the steel pads shown on the die, three being used for 
the round part and two for the ear. The stripper plate 
A is fitted with tension springs at the back which force 
off the punching after the plate has been punched. 

The first bending operation of the plate ear is shown in 


Fig. 4. The plate is located by the semicircular plate A, 
which fits inside the bore. The end of the ear rests 


against the stop pad B. The punch C when forced down 
forms a loop in the ear of the plate as shown at D. 

The tool used for the finish bending of the plate ear is 
shown in Fig. 5. The plate is placed in the die as shown at 
A, the steel bar B being placed in the loop. The punch 
(’, which is made of the shape we wish to bend the ear to, 
is forced down onto the plate and performs the finish 


WEEE O04 ers 





bending operation. One of the finished plates is shown 
at D. 
MAKING THE Front’ PLATE BRACKET 


Fig. 6 shows the. punch and die used for blanking out 
the bracket for attaching the horns used on some styles 
of automobiles. The punch A and the die B show the 
shape of the punching, the stock being fed from the right 
of the tool. 

The tool used for piercing the blanked punching is 
shown in Fig. 7. The punching is fed against the stops 
A on the left side of the die, which is also fitted with 
guide pins B on the sides. The first bending punch and 
die is shown Fig. 8. The plate is placed inside the five 
guide pins and the punch A, when forced down, forms 
the first bending impression. 

The tools used for the second bending operation are 


T14" fa. 


me fs wey 





Rack ror Horns 


shown in Fig. 9. One side of the plate bent in the preced- 
ing operation is placed in the slot A of the die, the edge of 
the plate coming against the stop pin B. The die C is then 
forced down onto the free edge of the plate and performs 
the second bending operation. 

Fig. 10 shows the punch and die used for finish form- 
ing the bracket. ‘The part which was bent in the preced- 
ing operation is placed on the plate A of the die, the loose 


end, which is the ear of the bracket, being over the 
space B. The plate is located by the stop pieces (©, 
The punch PD) is forced down onto the plate; the pro 


jection F holds down the part on A, and F performs 
the bending operation. One of the finished brackets 1s 
shown at G; the sharp bends in its construction are ap- 
parent. 
MAakING THE CaBLe Tlorn SHIELD 
The purr h and die for blanking out the shield for the 
cable horn is shown in Fig. 11. The stock is run through 
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from the right-hand side to a stop pin at the left. The 
die is made with an open stripper A, so that a variety of 
widths of stock can be used. One of the punchings is 
shown at B. 

Fig. 12 shows the punch and die used for forming the 
shield from the punching of Fig. 11. The center part of 
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The punch and die used for trimming the shield punch- 
ing is shown in Fig. 13. This tool is used for making 
the edges of the punching square and straight; one of che 
vieces after being trimmed is shown at. A. 

Fig. 14 shows the punch and die used for piercing the 


holes in the shield. The punching is placed in the recess 
































Fie. 4. First BENDING OF THE EAR 


the punch A is made a sliding fit, so that as the punch 
descends to the plate it will follow into the punch, until the 
sides B of the punch come down solid onto the die at 
C, when the desired shape is produced. One of the punch- 
ings is shown at D. 


Fic. 5. FrntsH BENDING OF THE EAR 

formed on the die and the punch B is forced down onto 
the punching. The pins C perform the piercing, tension 
springs withdrawing the pins after the operation. One 
of the finished shields is shown at D in the illustration 


referred to. 
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MAKING THE COVER 

The cover used for the cable style horn is made to the 
form A, Fig. 15, in a punch and die. The perforating 
and punching the slot operations are performed in the 
punch and die B and C. The die is brought to the for- 
ward edge of the bolster and the punching is dropped 
into the die, which is then pushed back in the bolster to 
the position shown. Register pins are put into the holes 
D, thus giving the location. 
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die. On the return stroke of the press the rubber pads 
and spring in the punch strip off the punching; and by 
removing the register pins on )) and drawing the die 
forward the cover may be removed and another inserted, 
ready for a repetition of the operation. 


TESTING THE VIBRATORS 


The testing apparatus for the vibrators is shown in 
Fig. 16. When mounted in the horn the*bevel pivot of 




















Fie. 6. BLANKING Out THE BRACKET 


Fia. 7%. Prercinc THE BRACKET 
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Fic. 8. First BENDING PuNCH AND DIE 


Fia. 9. Seconp [Lenprine Puncu Anp Die 























Fic. 10. FrntsHinc Formina Puncu Anp Die 


The punch is then forced down with the machine, and 
the slot Z and small holes in the bottom of the cover are 
punched. After punching these holes the pins F’ come in 
contact with the flange G, as the punch is forced lower 
down. The rubber pads /7 are compressed and the pins 
I are forced through the flange J. All the holes in 
the cover are thus punched in one operation. 

One of the finished parts is shown at the right of the 


the pinion turns in a ball bearing. 
a sim lar 
on the pu ion shaft, is drop} ed into the bal] 


the bridge C 


scale £ by the pointer /’. 


Fie. 11. BLANKING Out THE CABLE Horn SHIELD 


In the testing fixture 


bearing A is used. The vibrator #2, mounted 


hearing and 


The vibrator is then 


placed in position. 


turned around with the index pointer )) resting on the 
hardened rollers of the vibrator. 


The heicht of the roller is thus tested on the graduated 


All the vibrator rollers must 
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STEAM BOILERS, THEIR THEORY AND DESIGN. Three 
hundred and seventy 6x9-in. pages; 158 illustrations; in- 
dexed. Price, $4, net. Longmans, Green & Co., New 
York, N. Y. 

This is the fourth edition of a well known book dealing 
with the theory and design of steam boilers. But little change 
has been made in the text since the revision preceding the 
publication of the second edition, which was in January, 1905. 
THE ELEMENTS OF HEATING AND VENTILATION. By 

Arthur M. Greene, Jr. Cloth; 324 pages, 6x9%4 in.; 223 

illustrations; tables; indexed. Price, $2.50. John Wiley 

& Sons, New York, N. Y. 

The book is a general treatment of heating and ventilating 
systems, covering hot-air, hot-water and direct and indirect 
steam-heating systems, particular attention being given to 
residence heating. Formulas for the amount of air required 
for ventilation are deduced and supplemented by tables. These 
data are followed by a description of humidifiers and washers 
for cleaning air. The subject of heat losses from rooms is 
given considerable space. 

The various common forms of building construction are 
illustrated with data and formulas for calculating the heat 
loss, and the heat required for ventilation. Radiators and 
valves are illustrated, and the subject of heat transmission 
through radiators is taken up at length. In direct steam 
heating, the single-pipe, double-pipe and overhead systems are 
and in the chapter following, gravity hot-water 
systems are given attention. 

Indirect heating is limited to 65 pages. To illustrate the 
natural-draft system, the size of the flues and ducts and the 
amount of the heating surface are calculated for a _ two- 
story house. The plenum, or forced-draft system is Iillus- 
trated as applied to a school house. Methods for measuring 
the quantity of air by pitot tubes, standard orifices, anemom- 
eters, venturi meters and electric meters are explained. 
Tables are given of pressures, the velocities of air and the 
diameters of pipes required for various capacities. Several 
of fans and housings are illustrated with problems 
showing the method to be pursued in determining the size 
of a fan for a given case. 

In the section devoted to hot-air heating, a system is laid 
out and all calculations. made for a two-story house. The 
details of furnaces and boilers and the points governing their 
selection are taken up. District heating with steam and 
hot water is considered, and the concluding chapter is devoted 
to thermostatic temperature control and the use of air for 
drying. 

Due to the number of subjects discussed, the treatment is 
necessarily brief and, as the book deals mostly with house 
heating and ventilation, its value as a general reference book 
is limited to this branch of the science. 


compared, 
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THE THEORY AND PRACTICE OF MECHANICS. By 8. E. 
Slocum. Four hundred and forty two pages: Illustrated. 
Price, $3. Henry Holt & Co., New York, N. Y. 


This is intended primarily as a textbook for students in 
engineering colleges, and is well suited for that purpose, the 
theoretical principles developed being applied to the solution 
of practical engineering problems. It should also prove use- 
ful as a reference book for designers. 

The text is divided into eight parts: Tables of mathemati- 
cal and physical constants, kinematics, fundamental dynami- 
cal principles, statics, friction and lubrication, kinetics of 
particles, kinetics of rigid bodies and dynamics of rotation. 

Under the subject of kinematics the difference between 
linear and angular velocity should have been pointed out, 
and this illustrated by application to problems on kinematic 
linkages. Also the kinematics of rolling cylinders and cones, 
parallel and straight line motions should have been included 
under the applications of kinematics. 

Work, power, fundamental and derived units are clearly 
defined, and the treatment of simple structures is illustrated 
by well selected practical problems. 

The subject of friction is especially well treated. Tables 
are given for the average values of the coefficient of friction 
for various substances and for mechanical efficiencies of vari- 
ous machine elements and prime movers. The average effi- 
ciencies given for electric motors And generators appears 
somewhat high. The part dealing with roller and ball bear- 
ines is very complete and practical, being illustrated by cal- 
culations of the size of bearings for passenger cars in rail- 
way service. Under friction transmission, paper and iron 
friction wheels are described and compared with toothed iron 
gearing. 

The chapters dealing with the kinetics of particles and of 
rigid bodies are extremely theoretical, and most of this could 
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well be omitted in a course on mechanics given to engineer- 
ing students. The sections dealing with moment of inertia 
should have included solutions for sections usually used in 
engineering practice, as a book on practical mechanics should 
form the basis for the study of the strength of materials. 

Derivations of governor and flywheel formulas are given 
in a very simple and practical manner. The calculation of the 
weight of a flywheel for an engine capacity in kilowatts is 
inaccurate, the author converting indicated horsepower into 
kilowatts by multiplying by 0.746 without taking into consid- 
eration mechanical and electrical losses. The dynamics of 
the engine is well presented and the balancing of reciprocat- 
ing stationary engines and locomotives are given in detail. 
Gyroscopic action is also considered at some length, and its 
application is illustrated by the monorail car and automobile 
torpedo. 

In general, the whole subject matter of the book, and 
especially the part dealing with dynamics of rotation, is pre- 
sented clearer and in a more definite and practical manner 
than in most books on the subject. 

2 


General Electric Apprentices 


At a recent reunion of graduate apprenticed mechanics 
and draftsmen of the General Electric Co., held in Schenec- 
tady, N. Y., a permanent organization of such graduated ap- 
prentices was effected. An annual reunion and banquet is 
to be held and the secretary, Wm. J. Sands, Buliding 52, 
General Electric Co., Schenectady, N. Y., is anxious to hear 
from any such apprentices. 
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Louis H. Blood; until recently on the designing staff of 
the Brown & Sharpe Manufacturing Co., has become mechan- 
ical engineer with the Wood & Brooks Co., Buffalo, N. Y. 

Stanley Munson who has been engineer of works, Oliver 
Chilled Plow Works, South Bend, Ind., has accepted the po- 
sition of chief engineer of the Proctor & Gamble Co.'s Staten 
Island plant. 

Arthur 8S. Day, formerly manager of the Philadelphia office 
of Hill, Clarke & Co., has become connected with the sales 
force of the Eveland Engineering and Manufacturing Co., 
Philadelphia, Penn. 

George Hills, for several years manager of the welding 
department of the Garwood Electric Co., has resigned his po- 
sition in order to become associated with the Electric Weld- 
ing Materials Co., 149 Broadway, New York, N. Y. 

B. G. Slaughter, Jr., has resigned as chief engineer and 
superintendent of construction, Tenessee Copper Co., Copper- 
hill, Tenn., in order to become mechanical superintendent of 
the Canadian Copper Co., Copper Cliff, Ontario, Can. 

John Calder, who it will be remembered was works man- 
ager of the Remington Typewriter Works for a number of 
years, and more recently entered the automobile field as as- 
sistant to the president of the Cadillac Motor Cor Co. has 
become vice-president of the International Motor Co., New 
York, N. Y. 

Henry H. Norris, professor of electrical engineering, Cor- 
nell University, is devoting a leave of absence to a special 
investigation for the McGraw-Hill Book Co., New York, N. Y.. 
with a view to a report suggesting a series of new books in 


all the fields of engineering, calculated to result in a more 
useful technical literature. 
os 
ee 
The most important point in lapping is that the laps 
shall always fill the hole. If this is not done the hole will 
not be round as the lap will follow the original surface. The 


lap should be a little longer than the work, so as to lap the 
whole length of the hole at once, and so tend to correct any 
curvature which may exist. To avoid bell-mouthed holes, 
which come from being lapped large at the ends, put the 
emery in a slot near the center of the lap and after the lap 
is in the hole squirt in oil to float the emery against the sur- 
face. Don't sprinkle the emery on the ends of the lap and 
work the piece over it while it is running, as this grinds the 
ends large. Ring gages are lapped with a lead lap. They 
are first ground straight and smooth to within 0.0005 in. of 
size. After being lapped they are cooled and cleaned before 
trying the plug. This is done by placing them in a pail of 
benzine long enough to bring them down to the temperature 
of the room. Lapping materials vary with the metal being 
handled. Cast iron is lapped with emery; bronze or brass 
with crocus. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The garage of J. H. Nash, Bangor, Maine, was damaged by 
fire, Apr. 9. Estimated loss, $5000. 

The Circle Tool Sharpening Co. has prepared plans for the 
construction of a machine shop to be erected on Circle St., 
Barre, Vt. 

Otis Norcross, 50 Congress St., Boston, Mass., has awarded 
the contract for the construction of a garage at Piedmont 
and Ferdinand Sts, Boston. Estimated cost, $12,000 

The International Motor Co. is to erect a new service sta- 
tion, garage and repete shop on Massachusetts Ave., Cam- 
bridge, Mass. It will be a one-story concrete building to 
cover 18,000 sq.ft. of space. 

Plans are being prepared tor the construction of a zarage 
for H. P. Hood & Son, 487 Rutherford Ave., Charlestown, 
Mass. Estimated cost, $5000. 

Plans have been prepared for the construction of an addl- 
tion to the brass foundry on Water St., Fitchburg, Mass., for 
William A. Hardy & Sons. 

The Holyoke Valve & Hydrant Co., Holyoke, Mass., has 
purchased a site on Race St., for the construction of a four- 
story factory. 

Plans have been prepared by J. J. Driscoll, arch., Boston, 
Mass., for the construction of a garage at Swampscott, Mass., 
for William M. Bunting. Estimated cost, $10,000, 

The Weir Stove Co. will build a new foundry, 100x170 ft., 
on East Fourth St., Taunton, Mass. 

The Worcester Lawn Mower Co., Fremont St., Worcester, 
Mass., has awarded the contract for the construction of a 
new factory to be 154x60 ft., two stories. 

The Economic Machinery Co., of Worcester, Mass., manu- 
facturer of labeling and other special machines, has purchased 
several small buildings to be used as additions to its plant. 
_ The Wire Goods Co., Worcester, Mass., will erect an addi- 
tion to its plant at Worcester, to cost $18,000. 


The Matthew Mfg. Co., manufacturers of metal specialties, 
has awarded the contract for the construction of a three- 
story building on Hammond St., Worcester, Mass. 


Plans are being prepared for the construction of a new 
plant for the Blue Ribbon Auto & Garage Co., Bridgeport, 
Conn. The main building will be 52x155 ft., of brick, mill con- 
struction, three stories. Another structure, 56x82 ft., three 
stories, of brick, will also be erected. The new plant will 
cost about $80,000. Lockwood, Greene & Co., 320 ifth Ave., 
New York, N. Y., are engrs. 


Plans are being prepared by the J. M. Ney Co. for the con- 
struction of a plant at Hartford, Conn., for the manufacture 
of dental gold and silver amalgam. 


I. R. Blumenthal, Hartford, Conn., will butid a new garage 
on North Main St. It will be of brick, 50x101 ft., of mill con- 
struction, two stories. Burton A. Sellew is arch. 


The New Britain Machine Co., New Britain, Conn., F. G. 
Platt, pres., will build a new factory, 36x258 ft., five stories, 
and a blacksmith shop, 50x92 ft., one story, both of mill con- 
struction. 

The Lionel Mfg. Cvu., New Haven, Conn., manufacturer of 
electrical toys, is planning the construction of a larger plant. 

The Winchester Repeating Arms Co., New Haven, Conn., 
will soon start work on the construction of a new factory to 
be 53x103 ft., five stories, on Winchester Ave. Estimated cost, 
$20,000. L. W. Robinson is arch. 


MIDDLE ATLANTIC STATES 


Construction work has begun on the factory for the Ar- 
lington Machine Co., which is to be built on Main St., Arling- 


ton, N. Y. Estimated cost, $25,000. 
The King Sewing -Machine Co., Buffalo, N. Y., has filed 
lans for a two-story foundry at Welland and Rano Sts. 


he cost is estimated at $35,000. 

The Continental Motor Co., Buffalo, N. Y., contemplates the 
erection of a new plant, as soon as a site can be secured. 

The machine shop of the Bouck Allen Board Co., at Thau- 
tauqua Lake, near Celeron, N. Y., was damaged by fire, Apr. 
6. oss, $6000. 

The U. S. Metal Producing Co. will build a one-story brick 
addition to its plant at Fourth Ave. and Tenth St., College 
Point, N. Y. The building will be 200x500 ft., and is esti- 
mated to cost $4000. 

The La France Motor Car Co., Elmira, N. Y., contemplates 
the erection of a garage and repair shop, located in the cen- 
tral part of the city. 

The Neptune Meter Co. plans to build an addition to its 


factory on Jackson Ave., Long Island City, N. Y. Bstimated 
cost, $22,000. 
The Middletown Self-Locking Burr Mfg. Co., manufacturer 


of bolts and nuts, has purchased the Kimble & Decker s‘lk 
mill at Middletown, N. Y., and will take possession on June 1. 
Machinery estimated to cost $75,000 will be installed. 

An 1l-story garage, 100x118 ft., will be erected on 61st St., 
near Columbus Ave., New York, N. Y. Plans have been filed 


with the city building department. The owner is A. Penchot, 
60 Broadway. The building will cost approximately $325,000. 

G. Aman, 160 East 92d St.. New York, N. Y., contemplates 
establishing and equipping a machine shop for the manufac- 
ture of a patented metal buckle, and is in the market for 
punch press and other machine-shop equipment. 

The Oneida Steel Pulley Co., Oneida, N. Y., has increased 
its capital stock from $150,000 to $300,000, and is building an 
addition to its plant. 

The Moline Plow Co., Ardiance, Platt Branch, Poughkeep- 
sie, N. Y., is making arrangements to enlarge its plant. 

The Dutchess Specialty Co., Poughkeepsie, N. Y., ‘nanu- 
facturer of aluminum specialties, contemplates the erection of 
a factory. 

The Chase Motor Truck Co. contemplates building exten- 
sions which will double the capacity of its plant at Syra- 
cuse, N. 

The Commercial Acteylene Railway Light & Signal Co., 80 
Broadway, Brooklyn, N. Y., has purchased 30 acres of land at 
Bound Brook, N. , and will build a plant for the manufac- 
ture of a patented flashlight signal apparatus which is main- 
tained by acetylene gas. 

The foundry of Wlison Bros., at 1406 Grand St., Hoboken, 

J., was damaged by fire, Apr. 7. Loss, $2000. 

Contracts have been awarded by Rimer & Byers, archs., for 
the construction of a one-story garage to cost $4500 for 
Charles Williams, at Fillmore, near Willow St., Philadelphia, 
Penn. . 

Wendell & Wright, Philadelphia, Penn. are planning to 
build a 27x21-ft. garage on City Ave., near Lancaster Ave. It 
will be two stories, and cost about $2000. 

Estimates are being received by the Philadelphia & Read- 
ing Ry. Co. for the erection of two one-story car-repair shops, 
one 884x604 ft. and the other 53x464 ft., and two fan houses, 
19x44 ft. and 19x64 ft., at Philadelphia, Penn. 

Ballinger & Perrot, archs., have awarded the contract for 
the erection of a two-story, 176x200-ft. factory for A. Edward 
Newton, at Callohill and 24th Sts., Philadelphia, Penn. When 
completed it will be occupied by the Walker Electric Co. 

William H. Ottemiller has taken out a building permit for 
a one-story machine shop to be erected at Pattison St. and 
the tracks of the Maryland & Pennsylvania R.R., York, Penn. 


A contract has been awarded for the construction of a 
lant for the Tin Decorating Co., at Charles and Barre Sts., 
altimore, Md., after plans by Theodore Wells Pietch, Ameri- 

can Bldg. The plant will consist of a main puilding, 275x350 
ft.. four stories, with following equipment: Three plunger 
type elevators, special ovens, dryers for treating tinplate, 
machinery for stamping, cutting, pressing, painting and var- 
nishing; a power house, 69x110 fe. containing four 250-hp. 
boilers. Estimated cost, $700,000. Noted Mar. 

The iron foundry of Fred J. and George A. White, at 463 

Maine Ave., Washington, D. C., was damaged by fire, Apr. 2. 
Loss, $2000. 


SOUTHERN STATES 


The Appalachian Machine Works, Appalachia, Va., are in 
the market for a 5-hp. gasoline engine, transmission equip- 
ment, drill press and other machine tools. R. H. Masters is 
mer. Noted Apr. 13. . 


W. C. Northup, arch., Winston-Salem, N. C., is preparing 
plans for the construction of a garage, general salesroom and 
eervice station for the Carolina Cadillac Co. The building will 


be 65x150 ft., of brick and concrete, mill corstruction. Esti- 
mated cost, $15,000. 
Plans have been completed for an addition to the Uni- 


versal Plow Works, at Florence, 8S. C. Work will probably 
start immediately, and it is planned to complete the work in 
August. Noted Dec. 26. 


Ss. G. McDowell, Gallatin, Mo., contemplates establishing a 
plant at Miami, Fla., for the manufacture of a disk plow and 


cultivator. 


The Haney Fire Fighting Apparatus Co. has purchased a 


site at Tampa, Fla., and will build three factories and install 
equipment for manufacturing its specialties Ustimated cost, 
$50,000. Edward H. Haney, Stockton, Calif., is pres. 


J. B. Carrington. of the Woodstock Iron & Steel Corp., 
and S. F. Morris, of the Union Foundry Co., are organizing 
a company at Anniston, Ala., which will be capitalized at 
$150,000. A plant will be erected at Anniston for the manu- 
facture of iron for structural purposes. It is expected that 
the new plant will be in operation by next fall. 


The Yazoo & Mississippi R.R. Co. is building a roundhouse 
and extending its yard facilities at North Baton Rouge, La 


The B. H. Alvey Co., recently incorporated with a capital 
stock of $100,000, contemplates establishing a machine shop 
at Louisville, Ky., for the manufacture of rotary steam en- 


gines. Theodore Leisen, of the Louisville Water Co., is tn- 
terested. Noted Feb. 6 


The Louisville Tin & Stove Co. is considering plans for 
enlarging its plant at Louisville, Ky. The plans will be 
passed upon definitely in the near future. 

The Armstrong Estate, Louisville, Ky., will erect a garage, 
78x200 ft., at 615 South Third St., estimated to cost $50,000. 
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MIDDLE WEST 
The Ideal Concrete Machinery Co. will remove its plant 


from South Bend, Ind., to Cincinnati, Ohio. 

The B. H. Kroger Baking Co., Cincinnati, Ohio, is planning 
for the erection of a garage. Bids will be asked soon. The 
building will be two stories, 150x200 ft. The cost has been 
estimated at $50,000. 

The Blackburn Specialty Mfg. Co., Cleveland, Ohio, is plan- 
ning for the erection of a four-story factory, 70x100 ft. The 
company makes electrical specialties and automobile locks. 

The Automobile Machine Co., Cleveland, Ohio, is planning 
for the erection of a three-story addition to its present plant 
on East 65th St. 

The Cleveland Ry. Co., Cleveland, Ohio, has awarded the 
contract for the erection of its proposed car shop. T. Sulli- 
van, Cleveland, is master mechanic. 

The Troike Muffler & Mfg. Co., Lorain, Ohio, has been in- 
corporated with a capital of $20,000 to manufacture So~ and 
gascline engine mufflers. A factory will be erected adjoining 
that of the Hoffman Heating Co., on Washington Ave., and 
the operation of the plant will be in connection with this 
company. 

The Pioneer Brass Works, Indianapolis, Ind., has awarded 
the contract for the erection of a machine shop tu cost $5000. 
Noted Mar. 20. 

The Rockwood Mfg. Co., Indianapolis, Ind., is receiving 
bids for the erection of a two-story machine shop. The com- 
pany is engaged in the foundry and machine business. 

Work has started on the construction of the shop for the 
Pittsburgh & Lake Erie R.R. Co., at Struthers, Ohio. 

The Vulcan Mfg. Co., Painesville, Ohio, has purchased an 
idle plant and will remodel it for the manufacture of auto- 
mobiles. 

The Mather Spring Co., Toledo, Ohio, is considering doub- 
ling the capacity of its plant. 

The city of Indianapolis, Ind., will soon ask for bids for 
the erection of a municipal garage to cost $10,000. 

W. Fogle, Laporte, Ind., is planning for the erection of a 
garage, 38x115 ft., at Laporte. It will be one story and base- 
ment. 

The Great Western Mfg. Co., Laporte, Ind., has awarded 
the contract for the erection of its proposed machine shop. 
at Laporte. 

The Tire Auto Service Co., Detroit, Mich., has awarded the 
contract for the construction of its proposed garage. The 
building will be one story, 50x196 ft. 

The Bay View Foundry Co., Sandusky, Mich., has increased 
its capital from $75,000 to $200,000. The company has pur- 
chased a site in the western section of sandusky on which to 
erect a plant. The company now operates a plant on Mc- 
Donough St. 

The Monighan Machine Co., Chicago, lll, is receiving bids 
for the erection of an addition to its machrne shop. It will 
be two tories, 25x123 ft. The cost has been estimated at 
$16,000. 

Guyton & Cumfer, 150 North Desplaines St., Chicago, IL, 
have awarded the contract for the erection of a machine and 
boiler room. The machine ~% 4 will be §0x125 ft., and the 
boiler room 26x19 ft. The cost has been estimated at $16,000. 

Matthew Sproul, Sparta, Ill., is in the market for equip- 
ment for a repair station for second-hand cars. 

The Jefferson Auto Co., Jefferson, Wis., has commenced 
work on the erection of its proposed new concrete garage on 
Main St. The building will be 50x80 ft., and so constructed 
that additional space may be added. 

Fire, Mar. 29, damaged the implement factory 
H. Myers, Rockford, Wis. Loss, $15,000. 


WEST OF THE MISSISSIPPI 


The Cadillac Automobile Agency, Wichita, Kan., has 
started the erection of a two-story garage, 75x140 ft., at Law- 
rence Ave. and English St. The estimated cost is $20,000. 

The Western Iron & Foundry Co., Wichita, Kan., has taken 
out a permit for the construction of an addition to its plant. 

The Denver & Rio Grande R.R. Co. will build repair shops 
in Grand Junction, Colo., to cost approximately $200,000. 


WESTERN STATES 


Plem Bateman, Walla Walla, Wash., plan to erect a plant 
at Dayton, Wash., for the manufacture of his patent harrow. 


L. W. Roe, Seattle, Wash., has taken out a permit for the 
erection ef a one-story garage, 120x118 ft. It will be of brick 
and concrete and will cost approximately $30,000. 


The St. Paul & Tacoma Lumber Co., Tacoma, Wash., is 
jlanning to build a large addition to its machine sheps at 
acoma. 


The Kenen Motor Truck Co., Los Angeles, Calif., has leased 
a site adjoining its present plant and will erect additions 
which will greatly increase its present capacity. C. Kenen 
is interested. 


R. M. Pogson, Los Angeles, Calif., will erect a commercial 
garage and machine shop, 50x120 ft., on Washington and 
Toberman Sts., Los Angeles. O. P. Dennis, Fay Bldg., Los An- 
geles, is preparing plans. 


Bentel & Mackay, Los Angeles, Calif., 
large auto plant on Grand Ave., Los Angeles. It will be 
equipped to take care of all kinds of motor-car work. There 
will be a mechanical department for the overhauling of mo- 
tor cars, a blacksmith shop, a body-building department, a 
top factory and a paint shop. 


Charles E. Anthony, Los Angeles, Calif., plans to erect a 
commercial garage and machine shop on Hope St., Los An- 
geles. The building will be 50x165 ft. R. B. Young & Son, 
Lankershim Blde., Los Angeles, are the archs. ‘ 


John A. Meeks, vice-pres., and B. F. Taylor, gen. mer., of 
the Lincoln Motor Sales Co., Los Angeles, Calif., are planning 


of George 


will soon erect a 
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the erection of a plant at Los Angeles for the manufacture 
of the Lincoln half-ton trucks. 

J. H. Johnson, Napa, Calif., will soon begin the erection of 
a commercial garage and machine shop at Main and Gaymus 
Sts., Napa. 

E. N. Huntington has taken out a permit to erect a one- 
story plating works, of brick, on Mission St., near Spear, San 
Francisco, Calif. The estimated cost is $7000. 


CANADA 


The Steel Equipment Co. has purchased a six-acre site at 
Girouxville, Ont., near the Canadian Northern Ry. and will 
erect a factory at a cost of $56,000. 

The Grimsby Electrical Car Co., Grimsby, Ont., has plans 
for a new $40,000 factory, on which work wiil soon be begun. 
Modern equipment will be installed. Thomas J. Bailey is 
mer. 

The Dominion Steel Foundry Co. has been formed at Ham- 
ilton, Ont., by merging the Dominion Steel Casting Co. and 
the Hamilton Malleable Castings Co., occupying adjoinin 
plants. The new organization is capitalized at $2,00,000 an 
will enlarge and improve its facilities. 

The New York Graphite Co. plans the erection of a re- 
fining plant at Harcourt, Ont., having a daily capacity of 100 
tons of ore. It will employ about 50 men. 

The Campbell Steel & Iron Works, Ottawa, Ont., will double 
the capacity of its plant. Its products are steel bridge work, 
steel building construction and architectural work. oe 
Campbell is pres., A. Campbell is vice-pres. and gen. mgr. 

T. Hall & Co., St. Thomas, Ont., will establish a machine 
shop at Port Stanley, Ont., which will be equipped for marine 
repair work. 

The American Watch Case Co. will erect a four-story fac- 
tory on King St., Toronto, Ont. 

A contract has been awarded by the Bawden Machine & 
Tool Co., Toronto, Ont., for the erection of a machine shop, 
structural steel construction. 

The Wallaceburg Iron & 
prepared for a large addition to the present plant at W 
burg, Ont. 

The Chicago Pneumatic Tool Co., Chicago, Lll., is consider- 
ing the establishment of a Canadian factory, probably at 
Windsor, Ont. The plant, if erected, will cost approximately 
$350,000. The company maintains a branch at Montreal, which 
is equipped for repair work only. 
The Robertson Western Brass Co., Calgury, Alta., plans the 
erection of an adddition to its plant, costing about $80,000. 
Bis will be asked for the building as soon as possible, and 
new machinery will be purchased. 

Press reports state that the Toledo Motor Truck Co., To- 
ledo, Ohio, contemplates the establishment of a plant at Moose 
Jaw, Sask. 

C. Schilling & Sons, St. Paul, Minn., have secured a site 
at Elmwood, Winnipeg, Man., where they will establish a 
plant for the manufacture of stoves, ranges, castings and ho- 
tel and kitchen equipment. 


“- 
GENERAL MANUFACTURING 
NEW ENGLAND STATES 

The Central Wharf Cold Storage Co. will erect a new ad- 
dition on the site of the southern end of its present plant 
at Portland, Maine. 

The contract for 
factory of the Taylor-Bramley Co., 
goods, Chicopee Falls, Mass., has been awarded. 
cost, $18,000. 

The contract has been let for the construction of an addi- 
tion to the plant of the Southwick Paper Co., Mittineague, 
Mass. 

The Stow & Woodward Rubber Cloth factory, ct Newton, 
Mass., was destroyed by fire, Apr. 11. Estimated loss, $20,000. 

John W. Nibbs and associates, of Worcester, Mass., are 
considering the construction of a factory for the manufacture 
of seamless Wilton rugs. 

Warner Bros. Co., manufacturer of corsets, has purchased 
a site on Atlantic St., Bridgeport, Conn., for the construction 
of an addition to its factory. 

Noble & Westbrook, manufacturers of rubber goods, Asy- 
lum St., Hartford, are planning the construction of a new 
factory on Burnside Ave., Hartford, Conn. 

Plans have been prepared by Johnson & Burns, archs., 26 
State St., Hartford, Conn., for the construction of a laundry 
for Morris Beizer, 14 Bellevue St.,Hartford. 


MIDDLE ATLANTIC STATES 


J. P. Bauman & Sons, manufacturers of shirt waists, Glens 
Falls, N. Y., contemplates establishing a branch factory at 
Ballston Spa., N. Y. 

The Hewitt Rubber Co. has had plans prepared by Lock- 
wood, Green & Co., archs., Boston, Mass., for the construction 
of a three-story addition, 460x90 ft., to its plant at Kensing- 
ton Ave. and the New York Central R.R., Buffalo, N. Y. It 
will be of reinforced-concrete construction. Considerable ma- 
chinery and equipment will be installed. Walter C. Mullett, 
Fidelity Trust Bldg., is Secy. Noted Mar. 6 

Bids are being received by Colson & Hudson, archs., Dun 
Bldg., for the construction of two factory additions to the 
plant of the Cyphers Incubator Co., Dewey Ave., Buffalo, N. Y. 
One will be one story high, 300x160 ft., and the other one 
story high, 120x380 ft. The estimated cost is $250,000. G. M. 
Curtis is pres. Noted Feb. 

The International Paper Co., Brownville, N. Y., will erect 


Brass Works are having a 
allace- 


the construction of an addition to the 
manufacturer of knit 
Estimated 


this spring an addition to the C. R. Mill in Glen Park, and 
install a paper-making machine. 
The Jamestown Upholstery Co., recently incorporated at 


Jamestown, N. Y., with a capital of $150,000, will build a four- 
story factory on Crescent St. in that city. 
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The Art Silk Yarn Co. is having plans prepared for the 
construction of a new one-story silk mill, 338x225 ft., at Kings- 
ton, N. Y. The structure will be of brick, stone and struc- 
tural steel. R. W. Wilkins, 38 East 25th St.. New York, N. Y., 
is gen. mgr. Noted Feb. 13. 

The Lockport Canning Co. recently purchased the plant 
of the Batavia Preserving Co., Middleport, N. Y., and prepara- 
tions are being made to operate same for the preparation and 
shipment of canned apples. 

W. W. Hawk, Newburgh, N. Y., has purchased the old plant 
of the Coldwell Lawn Mower Co., at that point and is re- 
modeling the building for the manufacture of paper boxes. 

The Du Pont de Nemours Co., Wilmington, Del., will con- 
struct a one-story addition, 150x50 ft., to its fabrikoid works 
. Newburgh, N. Y. Further improvemenrs will be made 
ater. 

Fire, Apr. 10, destroyed the building at 371 Broadway, New 
York, N. Y., occupied by the Shaw-Walker Office Furniture 
Co., and the Heininger Novelty Co. Loss, $70,000. 

Fire, Apr. 10, damaged the quilt factory of the Star Quilt- 
ing Co., 68 Grand St,. New York, N. Y. Loss, $10,000. 

The Shredded Wheat Co., Niagara Falls, N. Y., has awarded 
contract for the erection of a new factory, which with ma- 
quenery and fixtures, entail an expenditure of $400,000. Noted 
Apr. 1 

The Miagere Falls Linen Co. is building an addition to its 
plant on Highland Ave., Niagara Falls, , @ 

We are officially advised that the Shredded Wheat Co. has 
awarded a contract for a new plant at Niagara Falls, N. Y. 
The building will be of reinforced concrete, nat slab construc- 
tion, three stories and basement, 265x81 ft. Estimated cost 
of building, $190,000; of machinery, $150,000. Noted Apr. 10. 

Fire, Apr. 8, destroyed the Carman plant of the Linolite 
Co., Schenectady, N. Y. Loss, $40,000. 

Fire, Apr. 4, destroyed the condensing plant of the Oil 
Seeds Co., Ave. A and Second St., Bayonne, N. J. Loss, $20,000. 

The Collings Carriage Co., Inc., Camden, N. J., manufac- 
turer of carriage and automobile bodies, will build a new 
three-story factory, 91x95 ft.. on Arch St. 

William C. Davis, Camden, N. J., will bulld a two-story 
brick adddition, 20x100 ft., to his bakery on Clinton St. 

Cassel Cohen, Wooster St.. New York, manufacturer of 
fur specialties, has qequired the plant of the Mutual Match 
Co., Arlington Ave., Clifton, N. J., and will manufacture straw 
and felt hats. The company will be known as Cassel Cohen 
& Sons’ Co. 

C. Heidt & Son, Jersey City, N. J., manufacturers of casks, 
barrels and other cooperage specialties, will build an addition 
to their plant on Whyte St. 

The Michelin Tire Co. is building an addition to its plant 
at Milltown, N. J. 

The Staib-Read Rectang Co., Newark, N. J., will build a 
two-story addition to its plant on East Kinney St., to be 23x32 
ft., with an extension 14x16 ft. 


The Rosendale-Reddaway Belting Co., Newark, N. J., will 
expend $5000 for an addition to its plant. The building will 
be one story, 56x100 ft. 


Kaltenback & Stephens, Newark, N. J., have awarded a con- 
tract for an addition to their ribbon factory on Bigelow St. 


The Internation] Pavement Co. contemplates the construc- 
tion of a factory on Cherry St., in the Seventh Ward, New 


Castle, Penn. 


The Pennsylvania Sugar Refining Co. has completed plans 
for the seven-story fireproof addition to the plant at Shack- 
amaxan St. Wharf, Philadelphia, Penn. Plans were prepared 
by William H. Hoffman, arch., and provide for a building 
40x200 ft., to cost $75,000. 


The factory of the Franklin Baker Cocoa Co., at Delaware 
and Fairmount Aves., Philadelphia, Penn., was damaged by 
fire, Apr. 10 Loss, $25,000. 


Fire, Apr. 3, destroyed the piant of the Woods & Lloyd Co., 
manufacturers of glassware, Pittsburgh, Penn. Loss, $75,000. 


Gillinder & Sons, glass manufacturers, are having plans 
repared for two 2-story wings to their factory at Tacony 
oad and Devereaux St., Tacony, Penn. One wing will meas- 

ure 62x80 ft., the other 43x75 ft. 


The Holmes Silk Co., Paterson, N. J., will build a factory 
at Wellsboro, Penn., to be two stories, 234x50 ft., estimdted 
to cost approximately $35,000. 


The Savarese Macaroni Co., Brooklyn, N. Y., has purchased 
the entire plant and equipment of the Maryland Macaroni Co., 
at Baltimore and Ninth Sts., Highlandtown, Md. It fs planned 
to enlarge the plant and install additional equipment. 


The Mutual Chemical Co. contemplates an «xpenditure of 
$100,000 for improving its plant on Block St., Baltimore, Md. 


The Tilghman Packing Co. has awarded a contract for the 
construction of a plant at Tilghman, Md. 


SOUTHERN STATES 
The box mill of the Surry Lumber Co., Berkeley, Va., was 


destroyed by fire, Apr. 7. Loss, $250,000. R. T. Watters is 
gen. mer. 


The Elkins Tanning Co. plans to double the capacity of its 
plant at Elkins, W. Va. 


The Elite Mattress & Upholstering Co. contemplates en- 
larging its factory at Durham, N. C. 


We are officially advised that Erlanger Bros.. manufac- 
turers of woolens, 65 Worth St., New York, N. Y., have 
awarded contracts for, and will soon start work on, the cen- 
struction of a new 25,000-spindle textile mill at Lexington, 


The plant of the Eastman Compress Co., at Eastman, Ga., 
was destroyed by fire, Apr. 5, with a loss of $15,000. 
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A. G. Sylvester will be in charge of a crate factory to be 
built at Palmetto, Fla. A campany capitalized at $25,000 has 
been organized to finance thé® project. 

According to press reports, the city of Birmingham, Ala., 
contemplates the construction of a rendering plant at 40th St. 
and 15th Ave. Walter K. Kirkpatrick is city engr. 

J. D. Mitchell, Spring Valley, Ala., is interested in a prupo- 
sition to establish a cottonseed-oil mill, a fertilizer plant and 
a cotton compress at Florence, Ala. The plants, which will 
be operated jointly, are estimated to cost $50,000. 

J. E. Price, of Price & Norris, Hattiesburg, Miss., will 
establish a mill at Meridian, Miss., for the manufacture of 
dogwood blocks to be used in making shuttles. 


The Baldwin Lumber Co. is erecting a mill at Baldwin, La.., 
estimated to cost $60,000. 3 

The Gibsland Oil & Fertilizer Co. contemplates the erection 
of an addition to its plant at Gibsland, La., and the instaila- 
tion of new machinery. 
> The cooperage and storage buildings of the Colonial Sugar 
Co., at Gramercy, La., were destroyed by fire, Apr. 6. Loss, 
$10,000. 

4 The Lake Charles Grain Co., recently incorporated at Lake 
Charles, La., will install chop, mixed feed, corn meal and ele- 
vator machinery estimated to cost $15,000. 

‘ The Texas Cotton Oil & Mfg. Co. will rebuild its mill at 
St. Joseph, La., recently destroyed by fire at a loss of $60,000. 
E. Steinhardt, New Orleans, La., is pres. Noted Apr. 3. 

W. F. Cummins and Thomas Cotton are in the market for 
machinery for a steam laundry which they will establish at 
Mount Pleasant, Tenn. 

The carriage factory of Evans & Son, at Guthrie, Ky., re- 
cently damaged by fire at a loss of $15,000, will be rebuilt. 


MIDDLE WEST 

The Quaker Oats Co. has had plans prepared for the erec- 
tion of an addition to its plant at Akron, Ohio. J. H. Andrews, 
Akron, is gen. mer. 

The Home Steam Avondale Laundry Co., Cincinnati, Ohio, 
is paewas for the erection of a new plant on the east side 
of Reading Road: The cost has been estimated at $65,000. 

The New England Baking Co., Cleveland, Ohio, is planning 
for the erectioon of an addition to its plant to cost $2090. 

The plant of the Cleveland Dryer Co., Cleveland, Ohio, was 
destroyed by fire, Apr. 9. The plant covered 30 acres. - 

The Hanna Paint Co., Columbus, Ohio, is considering the 
ecoctee ofa yee eae paint factory on West Long 
St. ans were prepared by O. C. Darst, arch. The struct 
will be 72x120 ft., six stories. ie Statin 

The Morgan & Marshall Co-Operative Titre & Rubber Co 
East Liverpool, Ohio, will soon start work on the erection of 
its proposed factory. The company is capitalized at $500,000. 
Dr. Morgan Howell, East Liverpool, is interested. 

Fire, Mar. 26, destroyed the plant of the Champion Coated 
Paper Co., Hamilton, Chio. Loss, $2,000,000. ina ats, 

The contract has been awarded for the ecection of a rein- 
forced-concrete factory for Swisher Bruos., Newark, Ohio, ci- 
gar manufacturers. The building will be 59x290 ft. 

Fire, Apr. 4, damaged the Cabinet Makers’ Union plant 
Pine and Market Sts., Indianapolis, Ind. Loss, $15,000. - ; 

Fire, Mar. 31, destroyed the Knippenzureg carriage : 
Lawrenceburg, Ind. nits wien te rete 

The Orinoco Furniture Co., Columbus, Ind., will receive 
bids soon for the erection of its proposed chair factory. ; 

The American Creosoting Co. has decided to erect ; Fy 
at Indianapolis, Ind., to cost $500,000 ees & Soe 

The Rubber Regenerating Co., Mishawaka, Ind., is consid- 
ering the erection of a factory at Mishawaka during the 
summer. 

a vite, aoe. s. Controred the plant of the Trogam Laundry 
o., oodwar an arper Aves., Detroit, th. ,088 
Se one. I t etro Mich Logs, 

Fire, Apr. 2, destroyed the shingle mill of the White N 
Lime Co., Manistique, Mich. Loss, $50,000. pane 

The Herzog Art Furniture Co., Saginaw, Mich., has ewarded 
the contract for the erection of its proposed factory at Sag- 
inaw. It will be five stories, 135x333 ft. 

Charles Winkler, 1318 Seventh Ave., Chicago, I1L, is receiv- 
ing bids for the erection of a one-story and base:n: - 
ing eae te ; asein:nt laun 

Fire, Apr. 9, destroyed the sash and door plant of Wil- 
liam Morris & Co., Chicago, Ill The loss is es f 
e100, 000. t 8S estimated at 

WEST OF THE MISSISSIPPI 

The city of St. Paul, Minn., has awarded the contract for 
the construction of a new asphalt plant. The estimated cost 
is $11,000. 

Fire, Mar. 28, destroyed the C. S. Christensen Milling Co’ 
grain elevator, Madelia, Minn. Loss, $10,000. a 
Fire, Apr. 1, destroyed elevator of the Skewis Gr > 
Mankato, Minn. Loss, $6000. ae eee ee 

The Fordyce Mfg. & Ice Co., Fordyce, Ark., plans to re- 
move its sawmill, and wiil greatly increase its capacity. New 
equipment will be installed. : 

The Anheuser-Busch Brewing Association, St. Louis, Mo., 
will erect a large ice plant and cold-storage warehouse at 
Brownsville, Tex. 


WESTERN STATES 

The Farmers’ General Trading Co., Downey, Idaho, is in- 
terested in_a project to erect a large flour milling plant at 
Downey. R. C. Geddes is pres. 

Nephi L. Morris, representing the Utah Glazed Cement Pipe 
Co., Salt Lake City, Utah, is interested in a project to seaae 
a cement pipe and ornamental works at Twin Falls, Ida. 

The Coombs & Hagen Co., Salt Lake City, Utah, maker of 
carriages, plans to enlarge its plant for the manufacture of 
automobile bodies. 


a 
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Albert Kelly, Seattle, Wash., has leased a site in the Kin 
County Industrial Tracts, Georgetown, Wash., and will buil 
a ship-building plant. 

The Kirkland Woolen Millis Co., Kirkland, Wash., plans to 
make extensive improvements and additions to its plant. 
About $40,000 will be expended. 

Appleton & Carter, Lake Wenatchee, Wash., plan to erect 
a new shingle mill, which will cost approximately $15,000. 

The Washington Grain & Milling Co., Mondovi, Wash., will 
Ht erect a grain elevator at Mondovi, estimated to cost 

000. 

J. A. Fuller, Toledo, Ohio, is considering the erection of a 
plant at Morton, Wash., for the manufacture of tiling for 
sewerage and drainage purposes. 

The Carlisle-Pennell Lumber Co., Napavine, Wash., wil! 
erect a large sawmill and shingle mill plant east of Napavine. 
Cc. A. Carlisle is mgr. 

Shriner & Sons, Orient, Wash., will install a new mill plant 
at Dulwich, near Orient. 

The Peshastin Fruit Growers Association, Peshastin, Wash., 
is planning the erection of a cold-storage plant at Peshastin. 
The estimated cost is $20,000. 

The plant of the Pacific Lumber & Timber Co., 12th Ave., 
N. E., Seattle, Wash., was destroyed by fire, causing a loss of 
$50,000. The saw and shingle mill, sash and door factory and 
the mammoth dry kilns were burned. 

The Union Flour Mills, Spoliane. Wash., recently incorpor- 
ated by E. W. Swanson, M. B. Thompson and WS. Hegland, are 
planning to erect a large flour milling plant at Spokane, esti- 
mated to cost $100,000. 

J. L. Vadham, Duluth, Minn., states that his company is 
contemplating the erection of a plant at Spokane, Wash., for 
the manufacture of matches and toothpicks. 

The American Wood Pipe Co., Tacoma, Wash., has pur- 
chased a three-acre site on the tide flats, Tacoma, and will 
erect a plant for the manufacture of wire-wound pipe. 

The Dennett Co., Tacoma, Wash., has purchased a site at 
the corner of Ainsworth and Hood Sts., Tacoma, and will erect 
a plant for the manufacture of fancy grades of patent flour. 

Charles O, Stratton, Kalamazoo, Mich., has acquired a site 
at Eugene, Ore., and will erect a woodworking plant, to 
manufacture doors, sash and other articles to utilize the 
waste from sawmills. 

D. W. Riedel, Portland, Ore., is at the head of a movement 
to erect a large cement plant near Roseburg, Ore. The plant 
will cost about $650,000. 

W. J. Wilson & Co., Los Angeles, Calif., will erect a plant 
at Los Angeles, for the manufacture of buttons from abalone 
shells. 

The Board of Supervisors, Los Angeles, Calif., has ap- 
proved plans and will soon advertise for bids for the installa- 
tion of a new refrigerating plant at the county hospital. 

The Hipolito Screen & Sash Co., Los Angeles, Calif., is 
planning the erection of a woodworking plant on South Ala- 
meda St., Los Angeles. The estimated cost is $7000. Morgan, 
Walls & Morgan, Van Nuys Bldg., Los Angeles, are preparing 
The building will be 75x188 ft. 


plans. 
The Buffalo eer irs J Co., Los Angeles, Calif., will erect a 
two-story brick addition to its plant on 18th and Tennessce 


J. E. Kunst, 404 


Sts., Los Angeles. It will be 120x135 ft. 
Higgins Bldg., Los Angeles, is the arch. 

The General Petroleum Co. is «1°cting an asphalt refinery 
at Maricopa, Calif., at an estimat, cost of $20,000. 

The Union Oil Co., Los Angeles, Calif., has acquired a site 
at San Bernardino, Calif., and will erect a large distributing 
plant. 

The Royal Packing Co., Los Angeles, Calif., will erect a 
one-story and basement canning plant on Sacramento and 
Mateo Sts., Los Angels. The building will he 40x120 ft., and 
will be built of brick. Edelman & Barnett, archs., Blanchard 
Bldg., Los Angeles, are preparing plans. 


Justave de Bretville and C. J. St. Louis, representing the 
Spreckels interests of San Francisco, Calif., have purchased 
a strip of land extending 15 miles from a point near Nelson, 
Calif., to Butte City, Calif. It is understood the new owners 
will erect a large rice milling plant and later a sugar factory. 


The Puente Rancho Packing Co., Puente, Calif., recently in- 
corporated, has acquired 75 acres in the center ot the La 
Puente Home Rancho in the San Gabriel Valley, Calif., and 
is planning to convert the ranch buildings on the property 
into thoroughly modern pork-packing and (fruit-canning 
jJlants. The total cost of the improvements will be about 


65,000. 
CANADA 


The Underhills, Ltd., Barrie, Ont., plans additions and im- 
rovements to its boot and shoe factory, estimated to cost 
10,000. Two stories will be added to the old building, and 

a new four-story building, 48x40 ft., of brick construction 
with concrete foundation, will be erected. 


A contract has been awarded for the new plant of the 
McCormick Biscuit Mfg. Co., to be erected in East London, 
Ont. The approximate cost will be $260,000, and it is hoped 
that the plant may be completed in six months. Watt & 
Blackwell are archs. 


The George Irish Paper Corp., Buffalo, N. Y., 
plans prepared for a branch mill at Fort Francis, 
the manufacture of book and wrapping paper. 


a 
The Bonner-Worth Co., Ltd., Peterborough, Ont., plans to 
erect an addition to its spinning plant at a cost of $12,000. 
The building will be two stories, 70x80 ft., of white brick 
construction, stone foundation. 


Press reports state that the Smart Bag Co. will establish 
two new factories soon, one at Saskatoon, Sask., and the other 
at Vancouver, . The cqnpeny already has factories in 
Montreal, Toronto and Winnipeg, but the later is insufficient 
for the business in western Canada. 


is having 
Ont., for 
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NEW INCORPORATIONS 





METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Dana & Co., Inc., Boro. Manhattan, N. Y.; iron, steel. Capi- 
tal, $250,000. Incorporators: James Boyd Potter, William H. 
Peterson, E, Bright Wilson, 149 Broadway, New York. 

The Postcraft Co., Boro. Manhattan, N. Y.; vending ma- 
chines. Capital, $125,000. Incorporators: parce J. Burr, 25 
West 26th St.. New York, Clarence H. Hedden, 335 13th Ave., 


“oe N. J., C. C. Faber, 1821 Brooklyn Ave., Brooklyn, 


Gibson Motor Car Co., Wilmington, Del. Capital, $3,000,- 
000. Incorporators: C. E. Gibson, Rochester, Penn.; J. H. Ma- 
honey, E. D. Johnson, Pittsburgh, Penn. 

Auto-Combination Mfg. Co., Chicago, Ill.; automobile sup- 
plies and equipment. Capital, $50,000. Incorporators: H., e 
Snow, G. W. Nevine, W. J. Liddy, Chicago. 





BUSINESS ITEMS 








While the plant of the Hooven, Owens, Rentschler Co., 
Hamilton, Ohio, was slightly flooded, this company reports 
that it is now operating under normal conditions. 

The Chicago branch office of the Halcomb Steel Co. is now 
located in its new quarters at 608 W. Adams St. The new 
quarters great] yincrease the facilities and are in charge of 
Garson Myers, western branch manager. 

The Davis-Bournonville Co., who has been located in the 
West St. building, New York, N. Y., for the past six years, has 
removed its general offices to the Hudson Terminal Building. 
At the same time the Chicago sales office has been moved to 
202-206 Monadnock Block. 

The Yale & Towne Mfg. Co. announces the removal of its 
general offices from 9 Murray St. to 9 East Fortieth St., New 
York, N. Y. The site comprises a plot, 50x100 ft., occupied 
by a modern 12-story building, designed especially to meet 
the requirements of the Yale & Towne Mfg, Co. 





FORTHCOMING MEETINGS 





meet- 


National Machine Tool Builders’ Association. Sprin 
eneral 


ing, May 15-16, 1913, New York City, Hotel Astor. 
manager, James H. Herron, Cleveland, Ohio. 
American Society of Mechanical pagincere, Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 
Master Boiler Makers’ Association. Annual convention, 


May 26-29, Chicago, Ill. H. D. Vought, 95 Liberty St., New 
York City. 

American Railway Master Mechanics’ Association. Annual 
convention June 11-13, Atlantic City, N J. J. W. Taylor, 
secretary, Old Colony Building, Chicago, Il. 

Master Car. Builders’ Association. Annual convention, 


June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 
Colony Building, Chicago, Il. 
American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J., Hotel Traymore. Edwar 
parsers. secretary, University of Pennsylvania, Philadelphia, 

enn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

erican Society of Mechanicai Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Month] 
meeting on first Wednesday of each month. Young’s Hotel. 
meeting third Saturday. Philip Frankel, secretary, 310 New 
D. F. 8S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineer.s Monthly 
pecan Set Tuesday each month. Brooks, secretary, 
Brown University, Providence, R. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
ittsburgh, Penn. 


K. Hiles, secretary, Oliver Building, 


Superintendents’ and Foremen’s Club of Cleveland. M 1 
England Building, Cleveland, Ohio. ‘dames — 

Western Society of Engineers, Chicago, Il. 
ing first Wednesday evening of each month, exceptin 
and August. Secretary, J. H. Warder, 1785 Monadnock 
Chicago, Il. 

Philadelphia Foundrymen’s Association. i 
Wednesday of each month. Manufacturers’ Clue Priel 
pene. Howard Evans, secretary, Pier 45 North, Philadelphia, 

American Society of Engineer Draftsmen Regular meetin 
third Thursday of each month. : 4 
74 Cortlandt St. New York City." — Smyth, secretary, 


Regular meet- 
July 
lock, 
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POSITIONS OPEN 


Connecticut 

MAN accustomed to steam engine repairs; one who under- 
stands Corliss, Brown and Buckeye valve gear preferred; 
ee job for right man; no boozer need apply. P. O. Box 750, 

artford, Conn. 

FOREMAN of planer department; a man thoroughly versed 
in modern methods of good work and rapid production; ref- 
erences required. Apply to the Whitlock Printing Press Mfg. 
Co., Derby, Conn. 

JIG MAKERS AND DIE MAKERS, A No. 1, $-hour shop, 
small class of work, no labor troubles and highest wages 
consistent with first class work. Apply American Grapho- 
phone Co., Bridgeport, Conn. 

EXPERIENCED MAN familiar with building special ma- 
chinery, more particularly wire forming machinery; good po- 
sition open for competent man; only first class men need ap- 
ply. In reply, state age, experience and salary expected. P. 
779, Am. Machinist. 

Illinois 


TOOL ROOM FOREMAN in large new factory; one fa- 
miliar with tools, jigs and all kinds of flat die work. Ad- 
dress, giving experience and salary expected; factory situated 
near East St. Louis, Ill. P. 713, Am. Machinist. 

Indiana 

FOREMAN for machiae shop, manufacturers of machine 
tools; must be first class man; state salary, age and refer- 
ences; letter strictly confidential. P. 752, Am. Machinist. 

Maryland 

HYDRAULIC OPERATORS, ELECTRICAL OPERATORS 
AND MAINTENANCE MEN for large power plant in the East; 
permanent position with* good prospects of advanceinent for 
the right men; plant in small town located directly on the 
railroad, one hour railroad distance to larger city. Appli- 
eations with full particulars to be sent to P. 665, Am. Mach. 

Massachusetts 

DRAFTSMEN, first class, mechanical and electrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 

THOROUGH MECHANIC, near Boston, to make tools and 
keep up machines, who is willing to work; right pay to right 
man. Answer, stating age and experience. P. 738, Am. Mach. 

OPERATORS, experienced, for Jones & Lamson, Gridley 
and Cleveland automatic machines, to work on night force 
for large concern in western Massachusetts; good wages to 
good mechanics. P. 673, Am. Machinist. 

DRAFTSMEN, electrical and mechanical, experienced, for a 
permanent position with a large manufacturing concern in 
New England. Apply, stating age, education, experience and 
salary expected, by addressing “Chief Draftsman,” P. 744, Am. 

MACHINE TOOL DESIGNER AND ENGINEER, first class, 
is wanted by a manufacturer of grinding machines as con- 
sulting engineer in the designing and developing of new types 
of grinding machines. A man with good experience on plain 
and universal machines would be much preferred, Please 
write fully as to experience, education, salary, etc. P. 766, 


Am. Machinist. 
Missouri 


MASTER MECHANIC—An exceptionally good all-around 
man to follow through and standardize different operations, 
supervise instruction of new men, lay out necessary fixtures 
and improve methods, in an electrical factory of one thousand 
employees; give full experience, age and salary expected. P. 
712, Am. Machinist. 

FOREMAN—We are increasing our capacity and making 
promotions; we require the services of a first class foreman 
for instrument work, one familiar with clock or watch work; 
also an all-around machinist for department doing special 
work, and one assistant foreman for small motor department. 
Wagner Electric Mfg. Co., St. Louis, Mo. 

New Jersey 

FOREMAN—Automatic screw machines and turret lathe 
department; state experience and salary desired. Rushmore 
Dynamo Works, Plainfield, N. J 

DRAFTSMAN on light machinery and tools, also detailer; 
permanent position: modern shop in fine New York suburb; 
for interview, state general experience and salary desired. P. 
745, Am. Machinist. 

AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 
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New York 


EXPERT MECHANIC for the erection of bank vault and 
safe work. P. 778, Am. Machinist. 
aren BAzuee. Pen class, on jig and fixture work. Ad- 

> & experience, wages expected, etc., Savage J 
Co., Utica, NY. . , ee ee 
for uke waa. Smt anes, on small and medium blanking, 

ng an rawin es. ress, statin articulars, Bur- 
dick & Son, Albany, N. Y. _s wt ae 

WORKING FOREMAN, must be first class tool maker and 
have had charge of power press, screw machine and drill 
press, etc., operations. P. 774, Am. Machinrst. 

TOOL MAKERS, experienced on model, experimental work, 
spoctal automatic machinery and metal patterns. The S. 8S. 
White Dental Mfg. Co., Prince Bay, Staten Island, N. Y. 

SALESMEN on commission basis in all large manufactur- 
ing centers to handle small automatic drill chuck of excep- 
tional merit; state experience and references. P. 782, Am. 
Machinist. 

OPERATORS—Applications invited from mrst class oper- 
ators on Jones & Lamson, American turret, Lo-Swing lathes 
and plain grinders, drill presses. General Vehicle Co., Long 
Island City, N. Y. 

EXPERT OPERATORS on Landis grinders, Warner & 
Swasey turret lathes, Gridley and National-Acme automatics, 
sed hobbing machines and Gleason generators. Address New 

rocess Gear Corporation, Syracuse, N. Y. 

COMPETENT FOREMAN for large press room, with thor- 
ough knowledge of all kinds of die work and capable of 
handling from 100 to 200 men. Give past experience, salary 
expected, age and how soon could take position. P. 772, Am. 
Machinist. 

FOREMAN for Brown & Sharpe automatic screw machine 
and turret lathe department, as well as general machine shop; 
must be experienced man: steady position and good pay to 
right party; state age, references and salary expected. e 764, 
Am. Machinist. 

MECHANICAL DRAFTSMAN, technical graduate, experi- 
enced in designing automatic machinery and with some 
knowledge of electricity, can secure permanent position at 
good wages by answering and giving full particulars and ref- 
erences; only a first class man with several years’ experi- 
ence wanted. P. 777, Am. Machinist. 

SUPERINTENDENT-—Prominent manufacturer of small 
tools requires a young man with brains and energy familiar 
with the manufacturing of small tools, who has held respon- 
sible position as foreman or superintendent, to take charge 
of small branch factory in Canada. This is a splendid oppor- 
tunity for an ambitious man who is seeking advancement. In 
reply state age, experience, past and present positions. This 
is an important position and references of selected men will 
be carefully scrutinized. Apply by letter to Street & Finney, 
45 W. 34th St.. New York City. 


Ohio 
TECHNICAL GRADUATE with shop experience to fill po- 
sition of advertising man with machine tool company. P. 723, 


Am. Machinist. 

DESIGNER AND DRAFTSMAN on turret machinery; must 
have experience; give reference; chance for advancement with 
growing concern. P. 780, Am. Machinist. 

DRAFTSMAN, familiar with the design and manufacture 
of brass and iron body gate valves; good, permanent position 
for competent man with successful experience in this line. P. 
716, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 

Oregon ' 

ADDING MACHINE inspectors, assembly and repair men, 
first class. United States Cashier Co., Portiand, Ore. 


Pennsylvania 


DRAFTSMAN AND DESIGNER, first class, for slabbing 
and planer type milling machines. P. 765, Am. Machinist. 


MECHANICAL DRAFTSMAN onperionesd in machine tools 
and heavy machinery in general. . 685, Am. Machinist. 

SEWING MACHINE REPAIR MAN at once; gece osition, 
steady employment. Address the Spirella Co., Inc., Superin- 
tendent, eadville, Penn. 

TOOL ROOM FOREMAN—Man experienced in modern 
methods and capable of handling tool work of growing auto- 
mobile truck factory. P. 769, Am. Machinist. 

HEAVY MACHINERY CONCERN requires mechanical en- 
gineer for head of estimating department; prefer technical 
graduate with faculty for systematic, accurate accounting as 
related to machine and foundry practice. Send photograph, 
state age, education, detailed service record, references, sal- 
ary expected, how soon available; correspondence confidential. 
Address “Auditor,” P. O. Box 1124, Pittsburgh, Penn. 


GENERAL MANAGER—An established engineering and 
contracting corporation with offices in Pittsburgh, Cleveland 
and Chicago, has an excellent ge for a wide awake busi- 
ness man with technical training as general manager of 
Cleveland office; contract with salary and commission guar- 
anteed; $3000 cash investment and highest references re- 
quired. Write “General Manager,” P. 750, Am. Machinist. 


OPERATORS—The Monotype Schoo! is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine: these operators do so 
well that we receive more applications for places than can 

filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry cuperienee. Full particulars will be fur- 
sianes 5 inquirere woe ee the same information about 

emselves, and mention 8S paper. Lans 
Machine Co., Philadelphia. _ neton Monctype 


——————— en ee 
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CHIEF DRAFTSMAN—An established engineering and 
contracting corporation with offices in Pittsburgh, Cleyeland 
and Chicago offers a solid good future to an experienced all 
around chief draftsman; applicant must have experience in 
general engineering lines and be capable of handling the 
drafting room independently; salary and interest in business 
guaranteed; $1000 investment and highest references required. 
Write “Chief Draftsman,” P. 751, Am. Machinist. 


Rhode Island 
YOUNG MAN, 25 to 30, as assistant to head of cost depart- 
ment of large manufacturing plant; must have executive abil- 
ity and be well grounded in accounting, with experience in 
factory accounting; state experience in full, in own hand- 
writing, giving references and salary expected. Good oppor- 
tunity for right man. P. 768, Am. Machinist. 


Vermont 


TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 


POSITIONS WANTED 


Canada 


SUPERINTENDENT of electrical-mechanical manufactur- 
ing plant, will change; experienced in design, purchasing, or-, 


ganization, new plant construction, production and business 
management; midddle age, energetic, technical, high grade 
American. P. W. 783, Am. Machinist. 


Connecticut 

MAN WITH ADMINISTRATIVE ABILITY wants position 
as head of manual training or trade school with opportunity 
to apply progressive ideas; wide experience as mechanic, busi- 
ness man, teacher and student of educational problems; morals 
and references O.K. P. W. 731, Am. Machinist. 

Isthmus of Panama 

IN FACTORY by young man 25 years old; two years’ tech- 
nical education; one year machine shop and two years draft- 
ing and jig designing; at present in Canal Zone. P. W. 793, 
Am. Machinist. 


Illinois 


ASSISTANT SUPERINTENDENT is the position wanted by 
a tool designer of executive ability; expert on punch and die 
work and familiar with modern methods. P. W. 679, Am. Mach. 

FACTORY MANAGER OR SUPERINTENDENT, man of 
broad experience and successful record; familiar with manu- 
facture of electrical apparatus, gas engines, pneumatic tools, 
etc.; has ability and personality and who ge builds 
a strong executive organization; experience in handling men 
is varied and extensive; location immaterial. P. W. 669, Am. 
Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, technical 
training and broad practical experience in economical pro- 
duction methods; foundry, machine shop, press forge and pat- 
tern work; piece, premium and day work systems; active, 
progressive and tactful; light and medium machinery, auto- 
mobiles, gas engines and implements; satisfactory references; 
age 37. P. W. 743, Am. Machinist. 

Maryland 

FACTORY EXECUTIVE OR MANAGER, experienced; sys- 
tematizer and economist; mechanical engineer; 35 years old; 
capable and energetic. P. W. 791, Am. Machinist. 

Massachusetts 

SALESMAN OR OFFICE MANAGER, American, age 31, ée- 
sires position with progressive firm, machine tools or similar 
line; machine shop, foundry, office and road experience; would 
make excellent assistant to busy executive. P. W. 781, Am. 
Machinist. 

FOREMAN, 30 years of age, ambitious, with good train- 
ing on business lines, desires position; assistant superintend- 
ent preferred; goud mechanic, executive and firm believer in 
modern systems and uptodate methods; what have you to 
offer? P. W. 786, Am. Machinist. 

New Jersey 

OFFICE MANAGER, accountant: can Install and take com- 
plete charge of factory system; familiar with machine, pat- 
tern, foundry and engineering methods; experienced produc- 
tion man and store-keeper; 10 years executive; at present em- 
ployed; married; thirty-four years old. P. W. 739, Am. Mach. 

SHOP SUPERINTENDENT AND DESIGNER, age 33, would 
engage with a growing concern, manufacturing medium 
weight, high grade machinery; broad experience, good execu- 
tive. cojperator and organizer; understands human nature, up 
to the most modern manufacturing methods of foremost con- 
cerns in the country. P. W. 767, Am. Machinist. 


New York 
FOREMAN, first class, all around machinist and tool mak- 
er, in charge now, desires change. P. W. 788, Am. Machinist. 


keen executive, de- 
P. W. 374, 


man, 


SUPERINTENDENT, practical 
Manufacturing,” 


sires change. “Interchangeable 
Am. Machinist. 

FOREMAN who can show efficient methods and econornical 
result in automatic metor work desires change. yr. 790, 
Am. Machinist. 

TOOL ROOM OR PRODUCTION FOREMAN on. small inter- 
changeable parts: have executive ability and can get results. 
P. W. 789, Am. Machinist. 

DRAFTSMAN with experience on mechine tools, jigs and 
special machinery, wishes position with a manufacturing 
concern in or near New York. P. W. 9787, Am. Machinist. 

YOUNG MAN, technical education, executive ability, seeks 
position to install and follow out a successful and_ practical 
premium system; will go anywhere. P. W. 776, Am. Machinist. 
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ENGiINEER-DRAFTSMAN, 23, eight years’ mechanical ex- 
perience, shop and office, Scotland, desires engagement in 
States, 1s assistant manager or superintendent. We 
Am. Machinist. 

EXPERT on hardening and tempering all kinds of tool and 
high speed steels and case-hardening, 20 years’ experience, 
wishes position; furnish best recommendation. P, - 763 
Am. Machinist. 

MANUFACTURERS’ REPRESENTATIVE is looking for 
good connection; screw machine products, foundry or any- 
thing in the metal line; maintains office and salesmen. P. W. 
771, Am. Machinist. 

PRACTICAL DESIGNER with eighteen years’ experience 
having ability to invent and develop high grade special ma- 
chines and shop appliances that will produce required results, 
would like good position. P. W. 793, Am. Machinist. 

DESIGNER, 31, 12 years’ experience in automatic and labor 
saving machinery, such as weighing, wrapping, tools for in- 
terchangeable parts, etc., wants position, assistant chief en- 
gineer preferred; at present employed. P. W. 784, Am. Mach. 


ACCOUNTANT, correspondent, seven years’ experience 
manufacturing, broad practical knowledge of machinery, 
seeks position with machinery concern; rap!Id@ accurate work- 
ori ened recommended; moderate salary. P. W. 756, Am. 

achinist. 


MEDIUM SIZED MACHINE SHOP in New York City or 
vicinity, well equipped and with open capacity, can secure the 
service of factory manager with executive record, who can 
get business. If satisfactory arrangements are made, can 
place for manufacture an article for which there is increasing 
demand, and help finance same. P. W. 770, Am. Machinist. 


Ohio 

DESIGNER, first class, practical man, age 30, married, ex- 
perienced in small intricate machinery, automatic machiner 
and tools; in present position 3% years, wants change. P. W. 
785, Am. Machinist. 

SUPERINTENDENT—Quality and quantity define my rec- 
ord as executive; open for position as superintendent, ma- 
chine tools, automobiles, electric machinery, practical train- 
ifg, technical education. P. W. 742, Am. Machinist. 


Pennsylvania 

GENERAL FOREMAN tool department, machine shop or 
manufacturing department; designer of tools; good orgaa‘zer, 
systematizer, uptodate. P. W. 794, Am. Machinist. 

TOOL MAKER well up on jig and fixtures and modern 
methods of interchangeable work wishes position as foreman 
about May the first, west of Pittsburgh. . W. 654, Am. Mach. 

MASTER MECHANIC OR CHIEF ENGINEER for manu- 
facturing industry; age 39; American; married; open for en- 
gagement July first or before that date if necessary. P. W. 
773, Am. Machinist. 


MISCELLANEOUS 


Two second hand bevel gear planers wanted. 
Machinist. 

Punch press 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Canadian manufacturer would like mechanical devices to 
manufacture, either contract or royalty. M. 683, Am. Mach. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret_lathes, a'tso machinery to build. Sipp Machine Co., 
Paterson, N. J 

For Sale—One traveling crane or transfer bridge, 20-ft. 
span, hand power; never been used. Address Delaware Hard 
Fibre Co., Wilmington, Del. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 

Complete constructive drawings of small electric hoists 


M. 602, Am. 


tools, jigs fixtures, ete. Taylor-Shantz Co., 


such as pulley blocks, trolleys on single or double beams 
wanted. Compact construction with balanced drive preferred. 
M. 792, Am. Machinist. 


Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


For sale—One 1500-kw. Allis-Chalmers Corliss compound 

engine, direct connected to a Westinghouse 25-cycle, three- 
hase, 400-volt generator; sacrifice price to make room for 

arger machinery. For full information address L. E. Hanki- 
son, Connellsville, Penn. 

Who will export to Germany ironmongery and hardware 
patented or new articles for which conveyance is advan- 
tageous? The undersigned will undertake a general sale, also 
for other countries. Offers only from wholesale manufac- 
turers. Otto Schulze, No. 4 Falkenbergstrasse, Magdeburg, 
Germany. 

For Sale—The Clark Motor Car Co., manufacturing plant, 
comprising four acres of land with new, large brick Salllinas. 
located in the city of Shelbyville on railroad switch, also up- 
todate machinery, automobiles, automobile parts and acces- 
sories, and office fixtures. Property will be sold in bulk or 
in parcels. For further particulars, write H. C. Jones, Re- 
ceiver, Shelbyville, Ind. 


One of the largest and most progressive tool and supply 
houses in New York City is desirous of disposing of their 
business; stock on hand, capital stock and good will, having 
a satisfactory lease in a convenient section of the city; satis- 
factory reasons given for desire to sell: business is now a 
growing one and can do 50% more business without increas- 
ing the overhead owing to excellent organization. Purchasers 
only need apply, no agents. Address X. Y. Z., 711, Am. Mach. 
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Making a Stone Manufacturing Press 


SY NOPSIS—This press is a hydraulic machine developed 
for manufacturing interlocking building stone under very 
heavy pressures. Details of some of the operations in its 
. construction and some of the product turned out of the 
machine. 

+9 

The very powerful hydraulic press illustrated and de- 
scribed in this article was developed for the manufac- 
ture of stone from rock dust and cement. This machine 
is operated in conjunction with a new design of intensi- 
fier, known as a pressure transformer, and is capable of 
applying a total pressure of 1400 tons, the press alone 
weighing 19 tons. Some interesting operations in con- 
nection with the building of this press are illustrated in 
the engravings. 

The press is shown in Figs. 1 and 2. In the first view 
the two doors or end gates of the frame are shown opened 
to admit and discharge the molds; the other engraving 
represents the machine closed and ready for applying the 
pressure to the mixture in the mold, 

The metal mold measuring inside 10x32 in., is filled 
and then run into the press by power-operated mechan- 
ism. The end doors of the press are closed by a power- 
ful toggle arrangement actuated by the hydraulic cylinder 
at the side, Fig. 2, and after the stene has been pressed 
the doors are swung open, the mold is run out and an- 
other one filled and run into place. The molds travel 
on tracks (not shown) and are rolled quickly by power 
into and out of the press. The latter is operated at the 
rate of about ten strokes per minute. 


STANLEY 


two swinging members B, which lock into the side bar, 
are shown in Fig. 4, on the planer. These swinging 
members are provided with a bevel-faced opening at the 
inside, which is seated tight against a corresponding 
surface in the side bar when they are closed and locked 

















Fic. 3. Sipe MempBer on TABLE 
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Fic. 1 Press FoR MAKING 
DETAILS OF THE FRAME 


The press frame in which the mold is inclosed for the 
pressing of the mixture into a solid block, consists of two 
side bars or walls, one of which is seen at A, Fig. 1, 
and twe swinging gates or doors B, at the ends by which 
the mold is admitted and removed. One of the side mem 
bers A is shown on the planer table in Fig. 3, and the 











INTERLOCKING STONE Fie. 2 


by the toggle action already referred to. One of these 
locking seats will be noticed at C in Fig. 1. 

The parts referred to are steel castings and are very 
heavy. The two end doors weigh 3000 Ib. and the two 
side members weigh, respectively, 2500 and 3500. They 
were all finished on the Gray 32-in. planer shown in Figs. 
3 and 4. A number of other operations of interest were 
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accomplished on this tool, which was converted tempor- 


arily into a boring machine. 


30ORING ON THE PLANER 


three tons. 
in diameter 


The cylinder is a casting weighing about 


It is bored for a piston measuring 23% in. 
and having a movement of 8 in. The casting, about five 
feet square over all, is shown set up on the planer for 
the boring operation, in Figs. 5 and 6. The regular 
planer head is replaced with a head carrying a short spin- 
dle, which is revolved by worm and wormwheel, the worm- 


shaft being driven through universal joints from a shaft 
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been bored and the end of the boring bar is supported 
therein during the boring of the cylinder opening. The 
other end of the bar is provided with a taper shank and 
is. fitted in the taper hole in the spindle of the boring at- 
tachment. The bar carries a suitable tool holder, which 
may be adjusted to any position along the bar, and in 
which provision is made for feeding out the tool to cut to 
the desired diameter. 

The table is operated at a slow rate of feed to pass 
the work 
means of a worm and worm-gear drive applied to the 
regular driving shaft of the planer for use in place of 


over the bar during the boring operation, by 








Fie. 4. THe 








Enp Doors or THE PRESS 











Fie. 5 BORING THE 
extending from a bracket on a near-by column, at which 
point it is provided with a cone pulley and belt drive from 
the overhead shafting. 

Referring to the operation shown in Figs. 
smaller hole through the base of the casting has already 


5 and 6, the 





CYLINDER 





ON THE PLANER Fie. 6 


the belt and pulley drive. By lifting the driving worm 
out of engagement with the worm gear on the pulley shaft 
the planer is free to be driven in the normal manner. 

The four holes in the corners of the work were bored 
the ends of the vertical screws, meas 


to receive lower 
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The top of the press, which had 
to be bored in similar fashion for the screws, is shown 
set up on the planer platen in F 


uring 7 in. in diameter. 
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The slide used for carrying the boring head on the 
crossrail is made extra long and extends above the top of 
the housing, where it is supported by an auxiliary rail 
secured to brackets attached to the rear of the housings. 
The vertical adjustment thus made possible for the. boring 
head greatly increases the center distance obtainable be- 
tween holes bored one above the other. 

The four screws are 7 in. diameter as stated, and 10 














Fic. 9. Press 1n Process or Erection 


ft. long over all. They were cut with the Acme form of 
thread, 34-in. lead, Fig. 8 showing the method of thread- 
ing in a Schumacher & Boye lathe. The press in pro- 
cess of erection is seen in Fig. 9, with the screws in place 
ready to receive the platen and the top plate. 


Tue Propvuct or tue Press 


The stone manufactured in this press is of the forms 
represented in Figs. 10 and 11. Pressures all the way up 
to 6000 lb. per sq.in. are applied to the stone mixture in 














Fig. 8. Curtine ONE or THE 7-IN. Screws 
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the mold, and the result is a very tough, close-grained 
block of material. The mixture used lends itself to the 
production of artistic faces of all kinds, as well as to 
plain-faced stones. Specimens of fancy-faced work are 
reproduced in Figs. 12 and 13, and practically any design 
may be used for the face of the stone. 

Fig. 14 is an interesting illustration, showing the re- 
sults of a combined crushing test of one of these manu- 
factured stones and a block of Oregon pine placed end- 
The crushing strength 

A stone 3 in. square 


wise of the grain under the stone. 
of the pine is 10,000 Ib. per sq.in. 
was placed on the pine block and a total pressure of 50 
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parts which must be perfectly centered and run true and 
upon which the chuck jaws should leave no impressions. 
In order to make the universal chuck available for the 
most exacting work, I have for several years successfully 
used a very simple device. Over each jaw of the chuck 
















Fic. 13. Stone Factne 

















Fie. 14. Resutts or CompBINnepD Test oF CRUSHIN¢( 


tons applied to force the stone into the block of pine and 
compress the latter as indicated. The total load required 
to crush the 3-in. stone block is 100 tons, or 200,000 Ib., 
showing a crushing strength of over 20,000 Ib. per sq.in 

The machine covered in this article is a product of the 
Interlocking Stone Co.. Oakland, Calif., through whose 
courtesy the information and illustrations have been made 


available. 


Chucking Delicate Work in the Lathe 
By WILFRID 

The usefulness of the universal chuck for centering 
and holding round pieces is unquestionable and yet there 
occur instances where these chucks fail to answer their 
purpose. This is the case with light and delicate pieces, 
such as divided plates and circles for surveying instru- 
ments, fine gear wheels, disks. rings, blanks for cutters, 


HEUSSER 


STRENGTHS OF STONE AND OREGON PINE 


a specially fitted brass jaw is tightened by means of a 
setscrew tapped through the rear end of the brass jaw. 
To chuck, for instance, a delicate gear wheel, disk or sim- 
ilar piece of work, a round plug is lightly clamped in the 
center of the chuck in order to to take up the lost motion 
between the jaws and the scroll or screws. A recess of 
exactly the same diameter as the work and of suitable 
depth is turned into the brass jaws. After this, the plug 
is removed and the work inserted in place. 

When a ring or similar piece has to be chucked from 
the inside, the plug must be replaced by a ring. In gen- 
eral, for chucking a piece, the lost motion between jaws 
and scrolls or jaws and screws must be taken up in this 
manner as the pressure is applied for holding the work. 
This device affords one more advantage, it enables one 
to chuck light work of a greater diameter than the chuck 
is rated, because the brass jaws may be made a good 
deal bigger than the steel jaws. 
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Tools Used in Making Printing Presses 


By Ropert Mawson 


SYNOPSIS—An interesting method of cutting path 
cams to obtain interchangeability. A circular milling 
job of interesting design which gives good resulis. An 
eccentric turning rig of novel design used in the lathe. 
A specially designed gear cutter and testing fixture. 

59 

The John Thomson Press Co., Long Island City, N. 
Y., maker of the “Colt’s Armory” platen press, has 
some very interesting tools and methods, a few of which 
are here illustrated. 

The method of holding the frame for the first planing 
operation is shown in Fig. 1. The casting is set in the 
fixture, being held by screws and straps fitting over the 
flange of the casting base. The boss A is located and 
rests upon two screws which form a V-support. ‘Two 


cutters £ mill the surface and form the recess on the 
casting. 

The method used for face milling the connecting rods 
is shown in Fig. 5. The fixtures are made in units, two 
being used when milling a rod. The rods are held by the 
jaws A which are made with a sliding fit, the rear jaw 
being held with the screw through a slot. The front 
jaw is moved by the screw B, which screws through the 
ear of the jaw into the body of the fixture. The jaws 
are made with serrated edges which assist in holding the 
These unit fixtures can be set in different positions 


miller table to suit various lengths of rods. 


re vd. 


on the 
BorRING OPERATIONS 


shows the boring of the small 


The 


halftone, Fig. 6, 





Fig. 1. First PLANING OF THE FRAME 


tools are used at once, machining the table B and its 


sides. 
Fig. 2. shows the second planing operation on the 
frame. The casting and fixtures are kept fastened to- 


gether as in the preceding operation, the vertical sur- 
face of the fixture now being used as the base. In this 
operation the bosses A and B on each side of the cast- 
ing are machined, two tools cutting at once. The fixture 
is then turned around 180 deg. on the machine table 
and the surfaces C are machined. 


MILLING OPERATIONS 


The straddle milling of the carriage frames is shown 
in Fig. 3. The castings are first milled as shown at 
A, and are then placed in the fixture, two at once, be- 
ing held by the blocks B which are tightened down with 
the four screws. The castings are then straddle milled 
with the cutters C. 

Fig. 4 shows the gang milling of the shaft support. 
The casting is located by the pin A and the setscrew B, 
which form a V, and is held by the two straps C, the 
straps D holding the fixture on the miller table. The 


Fic. 2. Second PLANING OF THE FRAME 

shaft hole of the frame. The hole is babbitted and the 
position is obtained by the plug A which fits into the 
fixture and the main shaft hole of the frame. The bar 
is driven by a rigid connection in the machine and is sup- 
ported in the bushing of the outer arm of the boring 
machine. It uses flat two-point cutters for the boring 
operation. 

The special fixture used for boring the shaft holes 
in the press frames is shown in Fig. 7. The fixture is 
placed over the frame casting, being located by the pads 
A, which rest on the top. The clamp B holds the fix- 
ture securely when in position. The bars C and D are 
driven by the belted drum £, a large gear on the shaft C 
reducing the speeds of the shafts. 

The travel of the shaft ( is by gravity obtained by 
weights attached to the cord shown on the opposite end 
of the shaft. The shaft D has a hand feed obtained by 
the handwheel F. The advantage of this style of feed- 
ing is that the speed of the cut is governed by the quality 
of the casting; if the casting is very hard it is impossible 
to crowd the feed, as machine feeds tend to do to the 
detriment of either the tool or the finished surface. 
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MAKING THE CAMS 


The halftones Figs. 8 and 9 show the method of cut- 
ting the cam surface on the large wheel. Fig. 8, which 
is a view of the front of the machine, shows the two 
forming cams A and B, which are kept in sliding con- 
tact with the shaft C by weights at the rear of the ma- 
chine attached by the bar and chain D, 

The gear is held and driven by the chuck jaws of the 
machine #. The shaft which carries the forming cams 
fits into the bore of the gear, a key providing the lo- 
cation. The opposite end of the shaft is carried in the 
tailstock of the machine. The milling cutter ¥ is driven 
by the belt G through the gear // on the cutter spindle. 

This form of milling the cam grooves gives good re- 
sults. Should it be desired because of wear to increase 
the opening of the cam path, this may be accomplished 
by using a larger cutter (the cutter being separate from 
the shaft) and former. This not 
change the path of the roller. A rear view of the ma- 
chine, with the weights used to hold the formers and 
spindle in contact, is shown in Fig. 9. 


the same cam does 





Fie. 3. Mintuinag CARRIAGE FRAMES 
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MILLING THE CONNECTING Rops 


ArCircuLaAR MILLING JOB 
The fixture used for circular milling the surface on 
the bridge is shown in Fig. 10. The two arms A 
fastened to the bed of the miller and carry the gudgeons 
of the casting to be milled. The brackets B are fitted to 
A to carry the overhanging arm of the 


are 


the outer arm 
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miller. The bracket C is fastened to the side of the 
asting being machined. This bracket is made with a 
gear segment which meshes into the bracket D fast- 
ened to the miller table. 
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Fie. 4. MILLING THE SHAFT Support 

















Fic. 6. Bortinc SMALL SHArt Hote or FRAME 


The contact of these brackets produces the revolving 
motion of the castings. The gang cutiers FZ are carried 
on the spindle of the machine and perform the milling 
of the surfaces. The height gage F is used to test the 
under side of the larger cutters for height, the block G 
being placed under the gage. 
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Fie. 8. MACHINING THE CAMs. FRONT OF MACHINE Fic. 9. MACHINING THE Cams. REAR OF MACHINE 


























. Borinc BUSHINGS ON THE BULLARD 




















Fie. 12. MACHINING THE PAD on Briper Fic. 13. Bortne tHe Connectina Rops 








~? 
~ 
~~ 


Fig. 11 shows the setup for machining the large bush- 
ings used in the press. The tools are used in the fol- 
lowing order: A centering, B boring inside, C reaming 
and D wqachining outside. Attention should be called 
to the style of the reamer C. The shank and head are 
made in one piece and the cutters, each of which has a 
double cutting surface, are set into a dovetail in the 
head, being held by screws. 
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The casting is fastened to the special fixture locat- 
ing by the gudgeons C, and swings on the lathe center 
at D. The driving belt is removed from the lathe and 
the rod £ is fastened to the faceplate. The rod is fixed 


to the arm F which is driven by the gear @ through a 

smaller gear which is fastened to a belt-driven pulley. 
The small gear meshing with the large gear reduces 

the turning speed of the arm F. 


It can easily be seen 























Fie. 14. Currine THE GEAR TEETH 
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Fie. 16. Mintine THE Bripee Cam 

When it is desired to increase the boring size of these 
reamers, the blades are removed and a shim of either 
paper or tin, according to conditions, is placed behind 
each cutter, which is ther tightened back in position and 
the tool ground to the desired size. 


TURNING ECCENTRIC SURFACE ON THE LATHE 


, 

The special rig used for turning the eccentric surface 
on the bridge is shown in Fig. 12. The casting A to be 
machined is made with a pad B which is eccentric with 
the center of the casting C and concentric with D. 
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Fie. 17. Currine AN ENpDLEss THREAD 

that by placing the rod in various positions on the slot 
of the arm, different degrees of arcs can be turned on the 
faceplate of the lathe. Balance weights are placed on the 
opposite end of the arm and also on the faceplate to 
counteract the torque effect. The turning tool is car- 
ried in the tool post of the lathe and can be fed along the 
carriage in the usual manner. 

Fig. 13 shows the boring of the connecting rods in a 
Foote-Burt 2-spindle drill. The machine the 
holes with a flat two-point cutter, the bar being guided 
in bushings in the fixture. They are then reamed, the 


bores 
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style of reamer used being similar to that described in 
connection with Fig. 11. In front of the machine is 
shown one of the connecting rods used in the large print- 
ing presses. These rods are also bored on the same ma- 
chine as shown machining the small rods. 


CUTTING AND TESTING THE GEARS 


The special machine used for cutting the gears is 
shown in Fig. 14. The gear to be cut is held on the 
spindle A by a nut and washer. The cutter B is driven 
direct by the belt C. On the cutter shaft is placed a 
gear D which meshes with a smaller gear F, placed on 
an auxiliary shaft which drives the travel mechanism of 
the table through the belt F. 

Two speeds may be used for the table travel feed, two 


Fie. 18. MACHINING THE Hook CONNECTION 
sets of pulleys being placed on the respective shafts, as 
shown. The hand feed is controlled by the handle G, 
the cutout mechanism for the power feed being the 
lever H. The indexing for the gear teeth is by the 
notched wheel /, the pawl J giving the graduations. 
Wheels with different numbers of notches are carried 
for the machine for cutting the various gears. The 
height of the gear spindle is varied with the screw and 
bevel gears shown at the top of the machine. 

The testing fixtures for the gears are shown in Fig. 15. 
A master gear or pinion is placed on its respective stud 
in the fixture when testing the machined component 
piece. Guide lines and instructions are placed on the 
side of the slide A, denoting the position the graduated 
handwheel B should occupy for any certain combination 
of gear and pinion. The handwheel being graduated in 
thousandths of an inch, any variation in the gear teeth 


diameters is easily obtained. The fixture on top of the 
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large one is used in a similar manner for the smaller 


gears. 
PROFILE MILLING JOB 


The method of profiling the bridge cam is shown in 
Fig. 16. The casting to be profiled or “jigged” is fast- 
ened in the fixture A; the cutter is held in the collet B 
and is driven by means of a universal joint attached to 
a countershaft through the gears to the vertical shaft C. 

The former plate D is fastened to the fixture A and 
the steel follower pin, being the same diameter as the 
cutter, an exact reproduction of the former is obtained 
in the casting. ‘The two handwheels £ are used by 
the operator to keep the pin in contact with the follower 
when profiling. One of the finished parts is shown at FP. 
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Fig. 19. AN O_p Macuine Toon 


The method employed for cutting the endless thread 
on the distributor shaft is shown in Fig. 17. A square 
nosed tool is used for cutting the thread, and the shaft 
is supported by the arm A which is made with a surface 
of 180 deg. to conform to the shaft diameter. The travel 
of the tool is controlled by the path of the cam B 
(which is in a fixed position on the rod) in which a 
roller attached to the stud C travels. This cam pro- 
duces reciprocating motion of the lathe carriage, thus 
producing the endless thread by means of the cutting 
tool. 

The halftone, Fig. 18, shows the milling of the slot of 
the hook connection, this operation being performed in 
a drilling machine. 

The casting is placed on the pin A and fastened to 
the oscillating part of the fixture B, which can be 
swiveled by turning the handle C. Stops are provided 
and govern the length of the slot. A spring D removes 
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any backlash of the screw which is operated by the handle 
C. One of the finished parts is seen in front of the 
fixture. 

One of the old-time machines is shown in Fig. 19, 
which is said to be one of the earlier “Lincoln” mil- 
lers. The indexing mechanism can be seen on the disk 
A, and a rather novel knockout lever for the tool col- 
lets is shown at B. The machine is shown set up for 
straddle milling one of the chase hook shafts. 


A Suop OPERATION SYSTEM 


Fig. 20 shows the system used for the operations on 
the various machine parts. It will be seen that all 
the necessary information is carried on one card. For 
example, by looking on the reverse side of the card we 
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LIST OF OPERATIONS 





no. | DESCRIPTION 
1 |Mill off Cates 

2 |Straighten 

3 | Rough File 

4 |Mill Impression sleeve seat 

















5 | True Imp. 
6 |Mill ndju 

7 |prina & Counterbore letch & 
8 | chem fer off the ‘nubs 
9 |Mill off the two ends 
10 | File the corners 


sleeve seats by filing 
ster latch seat 








Imp. .slceve bolt holes 
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20. Two Srmpes or OPERATION ReEcorRD 

see that the fourth operation is “mill impression sleeve 
seat,” and on the front side we read that the milling 
fixture used is 0-2500, miller cutter F-1108, gage C-3428, 
machine where the operation is performed is No. 6, and 
the cutting speed is 55 ft. per min. with a 1,%-in. feed. 
attached to them, 
The tools are kept in a 
By this card system all the tools 
can be taken to the machine before the oper- 
ator starts any machining operation. 


All the tools have a brass plate 
ving their respective numbers. 
convenient 
necessary 
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tool erib. 


3% 

In lathe work as in,everything else it is well to remember 
that the total cost of the work includes mvyre than the time 
taken to turn it out. When comparing the engine lathe with 
other machines do not neglect to count first cost, interest on 
investment, and cost of maintenance and equipment. If you 
do this you likely to find many places where the engine 
lathe the ring. 
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Method of Rolling Out Small 
Ironware Parts 


By F. A. Brantz 


Vol. 38, No. 18 


The production of small ironware parts on a large 
scale, by rolling instead of by press or hammer, has not 
been very successful. A certain manufacturer produces 
by the roller process, various parts such as wrenches, 
keys, trellis points, horseshoes, plowshares and the like, 
and it has been found that besides high efficiency, this 
process has other advantages. 

The machine has an upper roller which is driven al- 
ways in one direction, intermittently moving a lower 
roller by means of a gear segment. The lower roller 
only revolves a part of a revolution, after which it re- 
turns to the starting position as indicated at A and B 
in the engraving. Inserted in the rollers are matrices 
with corresponding engraved surfaces. The velocity in 
most cases is about 26 ft. per min., so that an impression 
can be easily made in one revolution. 

In cases where it is of advantage to make two succes- 
sive impressions in one revolution, the upper roller has 
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Ro_uinG SMALL ITRONWARE PARTS 


two matrices of the same size and two gear segments op- 
posite each other, so that the lower roller is moved twice 
to one revolution of the upper, as indicated at B. - 

To roll out parts which require two impressions, such 
as shovels or the like, it is necessary to place two matrices 
side by side. It is sometimes advisable, for small parts, 
to put in a matrix with several engraved surfaces, one 
after another or each other, that a greater 
amount of work can be done. 

As soon as the piece is rolled out and the teeth are out 
of contact, the lower roller is pulled back by compressed 
air or an electro-magnetic arrangement, whereby the 
rolled piece is released. At the same time the matrices 
are cleaned and cooled by a stream of water. To manu- 
facture long drawn pieces, the lower roller is usually re- 
placed by a sliding table. The power required for this 
type of machine is less than that for a hammer or press, 
and as they work very quietly the dies do not wear out 
as quickly as they do under the hammer or press. 


beside so 
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Making Push Broaches for Steel Work’ 


By ErHan VIALL 


SY NOPSIS—Methods of machining push broaches, for 
both square and multiple-spline holes. The steel used for 
making the broaches. Hardening and tempering. The 
lubricant used and the power required for various-sized 
broaches. 
3 

The shop practice of the Spicer Manufacturing Co., 
Plainfield, N. J., in making push broaches, is the re- 
sult of several years of experimenting in an effort to 
find the proper proportions, machining methods, steel and 
hardening processes for broaches that would give satis- 
factory results in working out holes of various sizes and 
lengths in tough, 40-point steel forgings, from which its 
universal joints are made. 

Besides having the teeth of proper size and pitch, with 
plenty of chip clearance, ease of machining should be 
considered in designing a broach, especially if many of 


them are used. If the machining is difficult, the cost of 


poses. The flats of each broach are milled parallel with 
the center line and all the same distance from this line. 
This differs from the more common practice, in milling 
square broach teeth, which is to step up each one separate- 
ly. The advantage and saving of time by the former 
method is obvious. 

From this it will be seen that the matter of tooth in- 
crease sizes for this class of broaches is entirely one of 
circular turning or grinding, an operation easily gaged 
by micrometers. This is not the case where the flats are 
stepped up, as often the blank must be indexed several 
times to get the desired distance between parallel flats. 

The round or pilot ends of a set of broaches of the type 
shown, are all made the same diameter, and the first 
“teeth” do not cut but merely act as guides in the grooves 
cut by the preceding broach. The large end is turned 
cone-shaped, to fit the push pin used in the press ram 
to force the broach down through the hole. This auto- 
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Fie. 1. BRoAcHES FOR A Rounp-CORNERED Square HOLE 


keeping a large number of sets to size soon becomes bur- 
densome to the most prosperous shop. 

The objection frequently heard 
broaches is that they have a tendency to twist or creep 
in the work, but if properly made this trouble will not 
be encountered, and no subpress or other guides will be 


regarding push 


necessary. 


MACHINING BROACHES 


In machining broaches like those shown in Fig. 1, which 
are for a square hole with round corners, according to 
the standard of the Society of Automobile Engineers, the 
practice at the Spicer shop is to center and turn the blank 
according to the dimensions given in the specification for 
a certain size hole. Specifications of the kind referred to 
were given in a previous article. 

After the blank has been turned, the teeth are cut the 
proper pitch and diameter. It will be seen that this is 
an ordinary lathe job, the blanks for all common sizes 
being short enough and stiff enough, the length ranging 
from 5 to 12 in., according to diameter, to be turned to 
the given dimensions without trouble of any kind. 

The next step is to place the blanks between the centers 
of a miller, using a dividing head for indexing pur- 
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Fig. 2. A Sev ror A Ten-Spiine Hoe 
matically centers the broach, and the pilot and _ pilot 
teeth effectually guide it. 

These, together with the accurate method of grinding 
the cutting teeth, prevent all “tendency to twist or creep in 
the work. Of course, the work is accurately centered 
under the broach by means of a locating ring or bushing. 
It is also the practice to accurately size the hole to be 
a sizing or “leader” broach, so 


broached, by meats of 


that the pilots will fit, and not bind or wobble. 


MULTIPLE-SPLINE BroacHes 


The multiple-spline broaches are turned in practically 
the same way as the square ones, but the milling is, of 
course, different. The bottom of the flutes of each broach 
are milled parallel with the center line all the way, and, 
in order to break up the chips, every other tooth of a 
line 1s grooved, as shown in the ten-spline set in Fig. 2. 
This takes less power and produces a smoother cut, there 
being less tendency to tear the metal. 

The pilot teeth in these broaches are beveled on each 
side of the entering end, to facilitate insertion, and guide 
the broach without a tendency to ~serape a twist” one way 
or the other. An enlarged view of some of the cutting 
teeth of ten-spline broaches is given in Fig. 3. 

Samples of the holes cut by the square and six-spline 
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broaches are shown in the parts of the universal joints, 
Fig. 4. Very accurate work is done on these parts and 
in some cases as high as 23 push broaches are used in a 
set. 

Great care is taken in grinding the teeth, after hard- 
ening, to produce just the right amount of undercut and 
radius at the base of the teeth to produce a nice curling 
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to 10,000 pieces each, before reaching the scrapping limit 
of 0,002 in. undersize. 

The hardening process is the ordinary one of case- 
hardening, the broaches being packed in tubes, with slight- 
ly charred ground bone, and heated to about 1700 deg. F. 
for from 4 to 8 hr., depending on the size of the tools 
being hardened. 
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Fic. 3. DetTarts or TEETH 
OF MULTIPLE-SPLINE 
BROACHES 








Fie. 6. Twenty-Ton Watson- 
STILLMAN BROACHING PRESS 


chip. The chips shown in Fig. 5 are evidence of the sue- 


cess of this work. 


HARDENING 


The selection of the proper steel and the method of 
hardening have been the ruin of many a would-be broach 
maker. Many have tried the most expensive steels obtain- 
able, only to find, after carefully machining the difficult 
stuff, that it was wholly unsuited for the purpose. 

After running the gntire gamut of the steel scale, the 
Spicer Manufacturing Co. has settled on an open-hearth 
steel of from 20- to 25-point carbon content. Broaches 
made from this steel are easily machined, give no trouble 
in hardening or tempering, and have a life of from 2000 


Fic. 4. PArts oF UNIVERSAL 
JOINTS, IN WuHIcH HOLEs 
ARE BROACHED 





Fic. 7. CLoser View or BROACHES 
AND WorRK 


Fie. 5. Cures, SHow1rne Cur 
GIVEN BY PROPERLY SHAPED 
TEETH 











CRANK Press Usep For 
BROACHING 


Fig. &. 


The quenching is first done in water, the broaches be- 
ing plunged straight down into the tank, and held under 
until the teeth turn black, then finish cooled in oil. The 
drawing, or tempering, is done in an oil bath heated to 
350 deg. F., which, it will be noted, is considerably less 
than for tool-steel tempering. 

Usine Pusn BroacHes 

The Spicer shop uses both Watson-Stillman hydraulic 
presses, and punch presses for push-broach wor‘, the latter 
being more for emergencies. One of the big 20-ton Wat- 
son-Stillman presses is shown in Fig. 6. In using this, a 
set of broaches is laid in order at one side of the work. 
The work is put into the holder and then the first broach 
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is set in place. The press operator pulls the valve lever 
and the broach is driven through, dropping down under- 
neath. The next broach is inserted by the operator the 
instant the ram rises, while the helper at the back wipes 
the chips off the previous one and lays it on the other 
side of the machine. 

In this way, a set is transferred from one side of the 
machine to the other, for each complete hole cut. The 
ram descends at a steady, uniform rate, but the return 
is quick, which is one great advantage of this class of 
machine. The average time for the descent and return of 
the ram is from 10 to 15 sec., depending on the size of 
broach being used. 


The method of holding the work and placing the 
broaches is more clearly shown in Fig. 7. Boards are 


provided to lay the broaches on to prevent injury to the 
teeth and the marring of the machine. The method of 
applying the lubricant in two good-sized streams close 
to the work is also shown. 


BROACHING WITH A CRANK Press 


A large crank press used for broaching is shown in 





Fig. 8. This is not so satisfactory a method of doing the 
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Toouts ror ACCURATELY 


work as by the use of a hydraulic press, one reason being 
that the stroke and return of the ram are made at the 
same rate. Another reason is that the speed of the 
stroke varies according to the position of the crank, there- 
fore the speed of the press must be set so that the fast- 
est speed of the ram, at any given point, does not exceed 
the safe cutting speed for the broaches used. This 
makes the output of a machine of this kind considerably 
below that of the hydraulic type. 

For work of this kind, lard oil, as well as a number of 
other kinds, has proved useless, as the metal would tear. 
After considerable experimenting, a heavy oil, known as 
Vacuum Bolt Oil, selling around 50c. per gal., is being 
used with satisfactory results. Apparently the pressure 


between the tools and the work precludes the use of any 
of the lighter-bodied oils, and makes necessary a properly 
proportioned lubricant. 
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Powkr REQUIRED 


From data obtained from Mr. Spicer, the power re- 
quired to force various push broaches through work in a 
20-ton hydraulic press, is as follows: 1%-in. leader 
broach, for 14%-in. round hole, 150 to 170 Ib. per sq.in., 
1%, six-spline broach, 90 to 110 lb. ; #y-in. keyway broach, 
5 to 15 lb.; 14% square broach, 70 to 90 lb.; 144 square 
broach, finish size, 35 to 45 pounds. 

The pressure required for 20 tons in this press is about 
225 |b., so that the ton pressure required for the broaches 
named can can be easily calculated. The high pressure 
required for the round leader broach is accounted for. by 
the fact that it cuts entirely around the hole. 


Machining Automobile Cylinder- 
Valve Holes 


By F. W. WHITEHEAD 


Trouble was caused through defective machining of the 
cylinder-valve holes, although exceptional care was taken 
in selecting the operations to insure a good finish. After 
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the engine had been running for some time, the valves 
were taken out and examined, and it was found that the 


valve guide holes were not concentric with the valve 
seatings. 
The error was very slight but the fault seemed to 


multiply, not in the amount of eccentricity, but in the 
amount of trouble it caused. This was noticed after the 
valves had been working sufficiently long to get hot. 

The valves, instead of making a concentric bearing, 
were wide on one side and the other. The 
result of this was loss of compression, and, therefore, loss 
of power. When the valve is replaced in its seating, un- 
less the narrow parts come together again just as they 
were previous to taking them out, the trouble is worse 


harrow on 


than ever. 
It will thus be seen that the machining of these holes 
calls for very accurate work. The following tools were 








AMERICAN 


designed to overcome the trouble. A section through 
the valve hole of the cylinder is shown in each case by the 
illustration of the tool. The valve hole is also shown 
as the tool leaves it. 

A jig was made consisting of a plate carrying two plugs 
which locate the cylinder from its bores and bottom face. 
The cylinder is dropped over these two plugs and se- 
curely clamped down. An easily detachable top plate is 
then fastened to the jig, the former being moved into a 
new position after completely machining each hole. The 
plate is located by means of a tenon fitting into slots of 
the jig which are machined to correspond to the centers 
of the valve holes. 

The bushes in the jig plate are made large enough in 
bore to allow tools of the largest diameter required to 
pass through. The following tools are then used in the 
order shown. It will be noticed that each tool is sup- 
ported quite close to its work to prevent spring, as with 
iron castings there is sure to be spring in a badly sup- 
ported tool due to the presence of particles of hard sand 
which cause the tool to tip and dig, producing a surface 
which is rough. This may not be much, but if the face 
previously machined is used as a locating face for the 
next operation, the error will multiply before the job is 
finished. 

Tuer TOOLS AND OPERATIONS 


The tool shown in Fig. 1 is used first. This operation 
is the boring of the tapped hole (previous to tapping) at 
the top of the cylinder, and the valve-seating hole. These 
tools, as will be seen, are made solid to insure rigidity. A 
stop collar is fitted to the tool bar. This is only set to 
prevent the operator going too far. The stop in this case 
is not adjustable, except by grinding the face of the stop 
collar when the tool is ground; but it will be seen that 
it is not required to be adjustable. Most of the collars 
on this set of tools are pressed on and pinned. This is to 
save both time and material, in turning bars from a large 
diameter. 

The tool shown in Fig. 2 is used for facing the valve- 
stem guide hole to give a good starting face for the drill 
when machining the hole, as the sand present would be 
very likely to throw the drill out. An adjustable stop is 
fixed for this tool, the latter consisting of a round bar 
milled through to receive a flat cutter which is held in 
position by two pins. 

The tool in Fig. 3 is used for facing the valve seat. 
This tool has to be threaded in before the bush is put 
in, as it will be seen from the engraving that the valve- 
seat facing is larger in diameter than the bore of the hole 
produced by the first set of cutters. After the tool is in 
position, the slip collar stop is put in, positioning in a 
recess in the bush. Adjustment for this stop is made by 
the two locknuts which are made less in diameter than 
the bore of the bush to obviate taking them off every 
time. All these tools position from a set face on the jig 
top plate, so that even should the cylinder not be milled 
to the correct height, the position of the valve seating 
will be perfectly correct. 

The tool shown in Fig. 4 is used for recessing the top 
of the cylinder for the plug facing which fits against it. 
Adjustable stops are again used, as this recess is im- 
portant, for it also governs the compression. 

The tool shown in Fig. 5 is for cleaning out the valve 
pockets, to remove all lumps and to make a presentable 
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job and smooth passage for the gases. This is merely a 
bar with a slot milled to receive a single-sided flat cutter. 

The tool in Fig. 6 is an ordinary two-lip twist drill 
for drilling the valve-stem guide hole. This is about y 
in. smaller than the diameter of the finished hole. The 
drill is supported right down to its work and has a good 
chance of starting square, as the face is machined by the 
tool shown in Fig. 2. 

Another drilling operation now takes place with the 
tool in Fig. 7%, which is a special three-lip drill, cut- 
ting on one front edge only, which is about #5 in. in 
advance of the other two edges. The drill is not backed 
off on the sides, but is ground concentric, thus acting as a 
bearing to the drill at three points on the circumference 
of the hole. This tool will produce straight holes. About 
0.01 in. was left in the hole after this tool had been 
used. A reamer, shown at Fig. 8, is then passed through, 
and cleans the hole out to the size required. 

The tool shown in Fig. 9 is used for the most import- 
ant operation of all. The valve-stem guide hole and 
the bush in the plate for a guide for the tool, support it 
above and below the cutting point. The seating thus ma- 
chined will be truly concentric with the valve-stem guide 
hole, and at right angles to the various faces. When 
using this tool, should any hard points in the iron be 
encountered, something will go before the bar will 
spring ; either the hard piece goes, or the cutting edge of 
the tool. The tool also has adjustable stops. 


Micrometer Valve-Seat Gage 


By H. D. CuarpmMan 


In machining valve seats for a rotary engine it is 
necessary to have the seats all the same depth. Owing to 
this style of valve it is difficult to machine the seats to an 
ordinary gage and have all of them of uniform depth. 
In order to eliminate such inaccuracy, a gage for the 
valve seats was made and a micrometer barrel fastened to 
the gage as shown at A. The threaded part of the valve 
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MICROMETER VALVE-SEAT GAGE 


B is where the seat is to be machined; the length of the 
threaded part is 4% inch. 

When the seat of the valve has been cut as shown at 
C, the gage is placed in the seat and the micrometer 
screwed down until the anvil strikes against the flange 
of the valve as shown at D, when the reading of the mi- 
crometer should be 0.50 in. The valve seats are all ma- 
chined to this depth, which, of course, makes them in- 
terchangeable. 
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Methods Employedin Making the Long Horn—II 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Some of the tools and methods used for 

making the cable-operated horn. “A handy testing rack. 

Blanking, piercing and forming dies of good design. 

A testing fixture of simple design which gives good results. 
% 

A rack used when testing the dash or cable style of 
“Long” horns is shown in Fig. 1. These horns are oper- 
ated by means of a lever and “Bowden” steel cord. The 
cord operates a lever through an opening in the top of 
the horn cover, the horn mechanism being similar to the 
style described in the previous article; a number of both 
styles are shown in the halftone. 

The punch and die used for blanking out the universal 
style of front plate is shown in Fig. 2. This tool blanks 
out and forms the depression in the plate in one operation. 
One of the finished blanks is shown at A. 


bending operation. One of the finished plates is shown 
at D. 
MAKING THE FRONT PLATE BRACKET 

Fig. 6 shows the punch and die used for blanking out 
the bracket for attaching the horns used on some styles 
of automobiles. The punch A and the die B show the 
shape of the punching, the stock being fed from the right 
of the tool. 

The tool used for piercing the blanked punching is 
shown in Fig. 7. The punching is fed against the stops 
A on the left side of the die, which is also fitted with 
guide pins B on the sides. The first bending punch and 
die is shown Fig. 8. The plate is placed inside the five 
guide pins and the punch A, when forced down, forms 
the first bending impression. 

The tools used for the second bending operation are 





Fic. 1. TesTING 


Fig. 3 shows the punch and die used for piercing the 
small holes and punching out the center hole in the 
front plate. This tool punches out all the holes, the blank 
being straight, as shown in Fig. 2. The blank is located 
by the steel pads shown on the die, three being used for 
the round part and two for the ear. The stripper plate 
A is fitted ‘with tension springs at the back which force 
off the punching after the plate has been punched. 

The first bending operation of the plate ear is shown in 
Fig. 4. The plate is located by the semicircular plate A, 
which fits inside the bore. The end of the ear rests 
against the stop pad B. The punch C when forced down 
forms a loop in the ear of the plate as shown at D. 

The tool used for the finish bending of the plate ear is 
shown in Fig. 5. The plate is placed in the die as shown at 
A, the steel bar B being placed in the loop. The punch 
(’, which is made of the shape we wish to bend the ear to, 
is forced down onto the plate and performs the finish 


Rack ror Horns 


shown in Fig. 9. One side of the plate bent in the preced- 
ing operation is placed in the slot A of the die, the edge of 
the plate coming against the stop pin B. The die C is then 
forced down onto the free edge of the plate and performs 
the second bending operation. 

Fig. 10 shows the punch and die used for finish form- 
ing the bracket. The part which was bent in the preced- 
ing operation is placed on the plate A of the die, the loose 
end, which is the ear of the bracket, being over the 
space B. The plate is located by the stop pieces C. 

The punch P is forced down onto the plate; the pro- 
jection F holds down the part on A, and F performs 
the bending operation. One of the finished brackets is 
shown at G; the sharp bends in its construction are ap- 
parent. 

MAKING THE CABLE Horn SHIELD 


The punch and die for blanking out the shield for the 
cable horn is shown in Fig. 11. The stock is run through 
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from the right-hand side to a stop pin at the left. The 


die is made with an open stripper A, so that a variety of 


widths of stock can be used. One of the punchings is 


shown at B. 
Fig. 12 shows the punch and die used for forming the 
shield from the punching of Fig. 11. The center part of 
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The punch and die used for trimming the shield punch- 
ing is shown in Fig. 13. This tool is used for making 
the edges of the punching square and straight; one of the 
vieces after being trimmed is shown at A. 

Fig. 14 shows the punch and die used for piercing the 
holes in the shield. The punching is placed in the recess 



































Fie, 4. First BENDING oF THE Ear 
the punch A is made a sliding fit, so that as the punch 
descends to the plate it will follow into the punch, until the 
sides B of the punch come down solid onto the die at 
C’, when the desired shape is produced. One of the punch- 
ings is shown at D. 


Fie. 5. Finish BENDING OF THE EAR 


formed on the die and the punch B is forced down onto 
the punching. The pins C perform the piercing, tension 
springs withdrawing the pins after the operation. One 
of the finished shields is shown at PD in the illustration 
referred to. 
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MAKING THE COVER 

The cover used for the cable style horn is made to the 
form A, Fig. 15, in a punch and die. The perforating 
and punching the slot operations are performed in the 
punch and die B and C. The die is brought to the for- 
ward edge of the bolster and the punching is dropped 
into the die, which is then pushed back in the bolster to 
the position shown. Register pins are put into the holes 
D, thus giving the location. 
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die. On the return stroke of the press the rubber pads 
and spring in the punch strip off the punching; and by 
removing the register pins on J) and drawing the die 
forward the cover may be removed and another inserted, 
ready for a repetition of the operation. 


TESTING THE VIBRATORS 


The testing apparatus for the vibrators is shown in 
Fig. 16. When mounted in the horn the bevel pivot of 
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Fic. 6. BLANKING OuT THE BRACKET 


Fie. 7. PrerciIne THE BRACKET 
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Fic. 8. First BenpING PuncH AnD Die 























Fie. 10. Fintspinc Formine Puncu anp Dre 


The punch is then forced down with the machine, and 
the slot # and small holes in the bottom of the cover are 
punched. After punching these holes the pins F come in 
contact with the flange G, as the punch is forced lower 
down. The rubber pads H are compressed and the pins 
IT are forced through the flange J. All the holes in 
the cover are thus punched in one operation. 

One of the finished parts is shown at the right of the 


Fie, 11. BLhanxine Out THE CaBLe Horn SHIetp 


the pinion turns in a ball bearing. In the testing fixture 
a similar bearing A is used. The vibrator B, mounted 
on the pinion shaft, is dropped into the ball bearing and 
the bridge C placed in position. The vibrator is then 
turned around with the index pointer D resting on the 
hardened rollers of the vibrator. 

The height of the roller is thus tested on the graduated 
scale F by the pointer F. All the vibrator rollers must 
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Fic. 12. Formine Puncu Anp Dir Fig.. 13. Trimminc Puncu AnD Dis 
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Fic. 14. Piercing PuNncH AND Dre Fig. 15. Prercine AND PUNCHING THE COVER 
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Fic. 16. Testine THe VIBRATORS Fie. 17. ATracuIne Posts In THE Brp-PLATES 
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have less than a variation of 0.002 in.; should they have 
more, when the horn is sounded a disagreeable tone is 
emitted, owing to the diaphragm being struck by the 
rollers with various forces of blows. 

The fixture used for attaching the posts in the bedplate 
is shown in Fig. 17. The bedplate A is placed on the 
sliding block B and located with the key C. The chuck 
D, which is made with a hexagonal hole, is then placed 
over the post Z. By turning the handle F the post is 
screwed down square with the face of the bedplate. The 
sliding block B is then pushed over against the stop pin 
G and the other post is attached in a similar manner. 


HoLiow MILLING THE LEVERS 
The lever used for operating the cable on the dash 
style horn is punched out to the form A, Fig. 18. The 





Fie. 18. Hottow MILLING THE LEVER 


fixture shown in the halftone is used for hollow milling 
the lever end where the knob is attached. The lever is 
placed over the pin B and the side of it placed against 
the stop C and held by the clamp D. The hollow mill 
FE is then run through the bushing F onto the tit of the 
forging, which is thus milled to the proper diameter, and 
the bottom of the pin faced. One of the machined levers 
is shown at G. After threading the tit it is ready for 
attaching the ebony knob and cable. 
xa 
ef 

A new patent rustproof coating for iron or steel is in the 
form of a paint that is applied to the surface of the article 
to be treated and is then baked. The following are the pro 
portions of the ingredients by weight: Linseed oil, 25 parts; 
calcium resinate, 36 parts; manganese borate, % part, sugar 
of lead, 1 part; naphtha, 37% parts; artificial graphite, 25 
parts. The whole is mixed and applied to the steel or iron by 
brushing, dipping, or other procedure. The article is then 
baked at 300 deg. F. for a period of 1 hr. 40 min. It is stated 
that the coating is highly lustrous and is resistant to cor- 
rosive influences, but that no other form of graphite gives 
satisfactory results.—‘Mechanical World.’ 
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Selling Machine Tools at a Fixed 
Price 
By Joun R. Goprrey 


Having recovered somewhat from the shock of having 
my friends inquire into my sanity because of my “basic 
selling price” idea, | am again seriously disturbed re- 
garding the reported cutting of prices in the selling of 
machine tools. Some of my machine-tool building friends 
have been whispering in my ear that all was not as lovely 
‘other fel- 


‘ 


as might be supposed, and that some of the 
lows” were cutting prices in order to secure business, the 
other fellows not being small and struggling concerns in 
all cases either. 

My eyes were still further opened in talking with a 
purchasing agent who has just been receiving bids for 
quite a large shop equipment, and there would surely be 
wailing and gnashing of teeth, if I were to even mention 
some of the concerns that had “revised” their bids, quite 
contrary to our last tariff revision—downward. 

My purchasing-agent friend said that he was almost 
ready to quit the game and go into the second-hand 
clothing business, where you expect to find business done 
on this basis. And he expressed his highest admiration 
for the firms who had one price with no revision to offer, 
regardless of whether the other fellow got the order or 
not. Wherever possible, he always favors firms of this 
kind, as he is very sure they are asking a fair price for the 
machine. But with the “revisionists” he always has a 
sneaking suspicion that some other purchasing agent is 
being quoted a lower price. 

Of course, it takes a good supply of unalloyed nerve 
to maintain prices in the face of a business slump and 
the possibility of not being able to sell the normal out- 
put of your shop. But I do not recall a single instance 
where builders of a staple machine who have had the 
broader vision, the faith in their product, and the neces- 
sary capital to build for stock in dull times, have ever 
suffered by so doing. 

It is rather disheartening to realize that the machine- 
tool business has not yet quite reached the plane on which 
ready-made clothing is sold by reputable houses. I dis- 
covered some years ago that there was more price cut- 
ting in the electric motor and similar fields than in the 
machine-tool business, but I would be mighty glad to 
know that our own field was all open and above board and 
in the middle of the road. 

DIFFERENT Ways or CutTTine Prices 

In some cases our good friends, the dealers, are respons- 
ible for price cutting, possibly because they have more 
opportunity than the average manufacturer, for they can 
adhere strictly to the list price of a new lathe, and at the 
same time allow a man $87 for an old piece of junk that 
was once a lathe, when, in reality, it is worth about $2.49 
as scrap. Then, too, there is the opportunity, the temp- 
tation, and too oft the tendency to split commissions, 
all of which tends to render prices unstable, and keeps 
a customer guessing as to whether he is paying more than 
his neighbor or not. 

There are other wavs of price cutting also, such as the 
building of a 14-in. lathe which will swing 16 or 17 in., 
making a 42-in. planer which will handle 45-in. work, and 
similar devices for perambulating the gentleman with the 
forked tail around the typical tree trunk. Another 
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method which has recently come to notice in a competition 
for shop equipment, is where one party submitted bids 
for a machine with a 3-in. bar, when the work demanded 
one with a 4-in., and which all other bidders used as a 
basis. 

Horace Greeley is quoted as saying years ago, when 
the country was under financial stress, that “the only way 
to resume specie payment was to resume.” In the same 
way, the only way to stop cutting prices is to stop. This 
does not require any combination of manufacturers, or 
even any agreement between manufacturers. If each 
maker of machine tools will simply put his foot down, 
with or without numerous and expressive adjectives, and 
refuse to sell at less than his list price, the trick is done. 

The policy of cutting prices, revising bids, or in other 
ways offering special inducements in order to sell ma- 
chines is a survival of the David Harum type of horse 
trader, and has no place in modern business. There 
should be but one price for a machine, and this should be 
the same to every customer under the same conditions. 
If it is considered advisable to go into the banking busi- 
ness and allow time payments, an additional charge should 
be made for this, but this additional charge should be 
exactly the same to everyone buying under the same 
conditions. There should be no price concession, whether 
the buver happens to be a large railroad, a struggling 
repair-shop man, or anyone else. 

THE SWAPPING OF MACHINE TOOLS 

There is also another pernicious practice, which, while 
not exactly price cutting, is very closely related thereto. 
This is the habit of buying a machine you do not want 
because someone else buys one of yours, which he prob- 
ably does not want either; or, in other words, swapping 
machines. It is far less common today than it was a few 
years ago, but it is still too prevalent, and is a practice 
that is entirely inexcusable, except perhaps in cases where 
the machine builder has a stock of machines on hand 
but no money in the bank. 

No machine should be bought for any shop which is 
not the very best machine for the purpose that can be 
afforded. But there are many shops loaded up with in- 
efficient machines for their particular work, because the 
business office insisted on “saving money” by swapping 
machines instead of paying real, hard money for those 
that were needed. 

Just to show that there are some machine-building 
firms which have been educated to the nonswapping 
point, I quote from a recent letter in reply to a proposi- 
tion to buy a machine from the party of the first, part, if 
said party of the first part would in return buy a ma- 
chine from the party of the second part. The reply of 
the party of the first part shows exactly the attitude which 
[ believe should be taken by every machine builder and 
which would make for more economical production and 
a much better condition in the trade. 


While we are not yet ready for a gear hobber, you may 
rest assured that yours will receive our careful consideration 
when we are ready to take up the matter. But should we 
decide on a “Triplex” hobber, it will be because we have gone 
into the matter carefully and have decided that it is the best 
for our work. In the same way, when you are ready for 
a vertical boring mill, we would like to have you investigate 
carefully the merits of our machine, and in placing your order, 
base your decision on which machine you consider best for 
your work, irrespective of whether we buy a “Triplex” hobber 
or not 

From 
your hobber, we 


have both heard and seen of 
it looks good to us. When 


and 
that 


what we know 
may say 
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you are ready for a vertical boring mill we hope you can ar- 
range to call on us to see our machine both in operation and 
under construction. 

Just as many students of economics believe that pub- 
licity is one of the best cures for political and business 
evils, and as the buying of advertised products is safer 
than taking chances on steels and other products which 
are entirely unknown, so I believe that publicity in the 
matter of prices of machine tools will do more than 
anything else to eliminate price cutting. 

If a machine sells for $2000, that figure presumably 
represents a fair price for it, and there should be no 
hesitation whatever in allowing everyone to know exactly 
what the price is. I never could see the philosophy of 
getting a customer in the corner and whispering the price 
with bated breath as though you were doing him a great 
favor. Prices of machine tools do not, as a rule, fluctuate 
rapidly, so that there seems to be very little objection to 
the price being published in every catalog. 

If, however, it be claimed that catalogs are kept for 
years and that they might cause confusion and misunder- 
standing owing to prices having been changed since they 
were issued, there is another course open which can keep 
the prices up to date. I refer to the advertising in the 
technical and trade papers. Whether these be weekly or 
monthly, they always bear the date of publication, and 
in that way name the price at which the machines could 
be bought on that date. This would notify every customer 
of what he was expected to pay, and further, it would tend 
to arouse his suspicion regarding a machine or a manu- 
facturer who offered his machine at a lower price than 
that advertised. We might take a leaf from the practice 
of automobile builders in this respect. 


Turning Piston Rods with a Camber 
By E, A. ANDREWs 3 

A company manufacturing very large engines always 

turns the piston rods for the horizontal engines with a 


camber; that is, the piston rod is turned with a bend 
in it as shown exaggerated at A in Fig. 1. 
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A CAMBER 


FIG. 2 
Piston Rops wItH 


TURNING 


The piston rod A, Fig. 2, is considered as a simple 
beam, supported at the guides B, with the piston C as a 
concentrated load at the middle. The deflection of the 
rod due to the load of the piston is calculated, and the 
piston rod is turned with this deflection or camber in it. 

When erected, the rod is placed so that the convex side 
is up. The weight of the piston then deflects the rod 
enough to offset the camber and straighten it. The pis- 
ton is thus carried on the guides B which eliminate the 
elliptical wear on the bottom of the cylinder. 
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Economical Management of Sheet Metal Shop 


By C. A. Harrinetron* 


SYNOPSIS—Outline of a system of management for 
a sheet-metal working shop. This includes the best ar- 
rangement of the machines and benches, planning the 
work, ascertaining costs and computing the overhead 
expense. 

6 

Importance should be given to efficient management 
in a sheet-metal shop because a large part of its work is 
done on contract. On this account the manager must be 
adept at estimating to secure contracts, and more adept 
in planning the work so that the margin between the 
actual cost of a job and the contract price may be as large 
as possible. A shop, therefore, which has modern methods 
will be able to secure more work and do it at a greater 
profit than one whose methods are not so good. 

The manager of a first-class shop, from the accurate file 
of costs in his possession, is able to estimate on a job 
with accuracy, and is accordingly always in a position to 
know the lowest profitable bid that he can submit. Fre- 
quently he is able to underbid his competitor and yet 
make as much or more profit, due to his better methods. 
It is interesting to point out some factors which tend 
toward good results in sheet-metal shop operations. 


HANDLING MATERIAL AND SHOP ARRANGEMENT 


Probably the greatest factor that has to do with success 
in any shop or factory is the economical handling of ma- 
terial. It is an axiom that the more direct the route an 
article traverses in manufacture, the more cheaply it is 
made. The ideal shop or factory, as regards handling of 
material, consists of a single floor. The raw product 
enters at one end and the finished material leaves at the 
other. It does not retrace its path at any time during the 
period of production. Perhaps as good an example of 
this type of economical handling as may be found is in 
certain steel mills, where an ingot enters at one end and 
emerges from the other a finished steel plate. 

This feature, therefore, is important not only from a 
general viewpoint, but particularly because sheet-metal 
working lends itself readily to an arrangement of machin- 
ery and benches that results in a minimum of material 
handling. If a new shop is being organized attention 
should be paid to this feature. If the shop is an old one, 
a rearrangement of machines, benches, stock racks, etec., 
will only be undertaken in such degree as to guarantee a 
saving sufficient to pay for the rearrangement. 


EcoNOMICAL DISTRIBUTION OF MACHINES 


It is often possible as the result of a little study to 
make slight changes that will produce large economies. 
The relocation of the stock rack and the rearrangement 
and proper labeling of its contents, undoubtedly are a 
means of saving time. The segregation of all finished 
material in a section of the shop readily accessible from 
the working area, is advantageous. 

If the shop is sufficiently large, it may be economical 
to locate such small hand machines as rolls, folders, crimp- 
ers, beading and wiring machines on separate benches 
convenient to the workmen’s benches. Here these tools 
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can be set up permanently, thus saving the time of shift- 
ing them from place to place as they are required. If 
the shop is so unfortunately situated as to occupy two 
floors, it will be found economical to do only small work 
on the upper floor, thereby reducing the handling of ma- 
terial. Patterns and templates which are frequently’ 
used should be legibly marked and located in accessible 
places. 

Much time may be saved by the use of tote boxes and 
trucks. For instance, instead of allowing brass shearings 
to fall on the floor, place a tote box underneath, one that 
can easily be placed on a truck and wheeled to the recep- 
tacle for holding scrap brass. If small articles are man- 
ufactured, have tote boxes conveniently placed so that 
when one operation is finished the article is put into the 
box. When the given operation is finished this is shifted 
to the next bench or machine, thus saving the time of 
gathering up all the articles by hand. These may seem 
small points, but they are, nevertheless, features which 
result in gratifying economies. 

No better field exists for the establishment of a detailed 
planning system than a sheet-metal shop. There are three 
reasons to support this statement: First, the work done 
in a sheet-metal shop is composed of a series of distinct 
and separate operations, and any job is capable of being 
split up into its components, such as marking out, wiring, 
folding and soldering as the case may be; each job being 
practically independent of the other. Second, many sheet- 
metal shops, especially of a jobbing nature, now employ 
the reverse of a planning system. Each journeyman is 
furnished with a bunch of time cards, on one of which 
at the end of the day he writes the job on which he has 
been employed, the number of hours, etc., and hands it 
into the office. Third, excellent results have been ob- 
tained by the establishment of a planning system which 
will be described. 

PLANNING SysTEM 

The big advantage of a planning system for a shop 
of this character lies in the fact that it serves as a valu- 
able cost system. The detailed instruction cards are made 
to take the place of the time now in use in many shops. 
After the completion of a job, the proper filing and 
preservation of these cards provides valuable cost data for 
use in future work. The economies which may be effected 
by the use of this system depend upon the size of the shop, 
the number of men employed, and the volme of business. 

It is believed that for a shop employing as few as five 
or six men, it will be found profitable to designate one 
man as a planner, whose duty will be to study each job 
in advance and divide it into separate operations. Each 
operation is written on an instructi + card; this also 
bears the charge number of the job, and when issued to 
a workman serves as his order. The opposite side of the 
card is arranged to receive the time of beginning, time 
of completion and the number of hou ied on the 
job. From these the labor charge may be obtained. 

The planner must be an experienced workman who 
should be able to analyze a job and decide upon the best 
method of performing it. Each job, and especially the 


new ones, requires a certain amount of preliminary study 
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before actual work can begin. It saves time to have 
such study performed by one especially adapted for it. 
In many small shops, this planning would undoubtedly 
be performed by the employer himself. 

In large shops, where the employer does not have the 
time or the inclination to do this work, a journeyman of 
ability can be trained for it. The advantage of plan- 
ning ‘results from the fact that all points on a job which 
would be stumbling blocks to the workman and delay his 
progress, are smoothed out for him in advance. 

Other advantages result from the fact that the planner 
is able to assign certain of the operations to men who 
are either adept in that particular line, or whose wages 
are more in conformity with the class of work to be per- 
formed. This naturally leads to specialization. In a 
large shop much economy would result if all the laying 
and marking out were done by one man, all the shearing, 
bending, folding and other machine work by a separate 
gang of men, and all bench work by a special set of 
mechanics. 

During a day’s work one man would work on a number 
of jobs, doing, however, only that part which is common 
to all, instead of taking a job and pushing it through 
from beginning to end as is the practice in most sheet- 
metal shops today. In this way the methods of a purely 
manufacturing plant are approximated. 

This specialization may, and should, be extended to 
shops doing outside jobs, so that a separate gang is main- 
tained on outside, and a different one on inside work. 
This, of course, may not be possible if the shop is a small 
one, but its adoption is very much to be desired from the 
point of view of efficiency. 


INstrucTion CARDS VALUABLE As Cost RECORDS 


[t is well to point out in further detail the service 
which written instruction cards perform. In many shops 
the only record of jobs is contained in the brain of the 
manager. Frequently, memory fails and the result is that 
some job is forgotten entirely, resulting in the loss of 
future orders. These lax methods are avoided if, upon 
receipt of notification that certain jobs have been awarded 
to the shop, the planner is immediately informed so that 
he may study the work and get out his written instruction 
cards. 

It is desirable, by the use of carbon paper, to make 
duplicate copies of these cards, one for the journeyman 
who is to perform the operation specified, and the other 
for the manager, or the shop planner. A glance at these 
duplicates shows at any time the amount and status of the 
work on hand. . 

The completed operation cards may be filed, one copy 
under the workman’s name and the second under the 
class of work. The former, although probably referred 
to only infrequently, forms an interesting record of the 
ability and energy of each mechanic. The latter copy 
is invaluable as it contains the direct labor cost for the 
operation in question. Suppose it is desired to submit an 
estimate for certain cornice work, for galvanized sheet 
steel ventilation pipe, for tinning a roof, for lining refrig- 
erators, or the hundred and one things that come up in 
a sheet-metal shop. 

By consulting the file of completed operation cards, 
the direct labor cost per running foot, or per square foot, 
as the case may be, for each operation can either be esti- 
mated exactly or approximated. The material for a 


AMERICAN MACHINIST 


Vol. 38, No. 18 


prospective job can always be estimated accurately in ad- 
vance, as this is largely a question of superficial areas. 
If the manager has a fair idea of his overhead expenses, 
and most managers of this type shop have not, he is 
able to approximate the cost of a prospective job. 

By allowing a certain per cent. for profit, he can sub- 
mit his bid, and, if awarded the contract, will lose no 
sleep for fear of not making good. If he does not obtain 
the contract, he may decide that his percentage of profit 
has been placed too high. The foregoing simply illus- 
trates a means of substituting accurate for slipshod, 
hit-or-miss methods. 


INDIRECT EXPENSE 

It has just been said that most managers of sheet- 
metal shops have no idea of their overhead expense. This 
is surprising in view of the ease with which it may be 
calculated. On account of the constancy of the working 
force in the average jobbing shop, and the practical con- 
stancy of general charges, such as rent, insurance, power, 
light, etc., the best method for a sheet-metal shop is to 
compute the indirect expense as a percentage of the total 
productive labor. 

For a given month, such items as rent, light, power, 
yearly insurance, cost of horse keep, salary of manager 
and office force, office supplies, and all expenses of a like 
character are incapable of being charged directly to a spe- 
cial job, but can be exactly caleulated. The total pro- 
ductive labor can be calculated with equal facility and the 
relation of these two amounts expressed by a percentage. 

From observation in sheet-metal shops, both private 
and government plants, I am of the opinion that this type 
of shop is woefully inefficient. This statement is made 
by reason of the knowledge of economies that were effected 
by the reorganization of a government shop, using many 
of the principles above outlined. The former methods 
were not by any means worse than in-the average private 
plants doing work of a miscellaneous nature. 


os 
red 


Boring Holes in Jigs 
By Cuas. Carn 


Boring holes in jigs, fixtures, etc., on the miller to 
within 0.001 in., with a monadjustable boring bar, is a 
tedious job that may be simplified by pursuing the fol- 
lowing method: 

rT “ ° . 

lake the cutter of the boring bar and have it so that 
it will slide freely in the bar. We will say, for instance, 
that the hole has to be bored to 1 in. and that it is now 
0.98 in., leaving 0.02 in. to come out, or 0.01 in. on a 
side. Loosen the setscrew that holds the cutter, move 
the table away from the cutter 0.01 in. the cross-slide 
until the cutter is just inside the hole. Now, with a 
piece of pin wire, push the cutter up against the side of 
the hole; withdraw the cross-slide; tighten the cutter, 
reset the table to its proper place, and you will take out 
exactly 0.02 in., without having to caliper it. 

os 
ee 

If a drill chips on the edge, the lip clearance is probably 
too great or the feed may be too heavy. Ease off on the 
speed first, then try a little less lip clearance so that the cut- 
ting edge will have better support. When a drill splits in the 
web something is decidedly wrong. With the center lip at 
an angle of 45 deg. to the main cutting lip, and the speed and 


feed anywhere near right, it is almost impossible to split a 
drill in the web. 
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An Old Lathe 


By E. A. SUVERKROP 
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The engravings show an interesting old lathe which is 
now out in the yard of Kilbourn & Lincoln machinists 
and engineers, Fall River, Mass. This lathe was probably 
bought by the father of the present head of the con- 
cern when he started in 1829. There is, 
however, no record stating whether it was new or sec- 
ond-hand when originally bought by Mr. Lincoln. It 
It was in 


business in 


swings about 52 in. and the bed is 13 ft. long. 
use in the shop up to a few years ago. 
Several parts are missing, but there are sufficient left 
for a present-day mechanic to see that the old-time me- 
chanic was very much “onto” his job. The rod A, Fig. 


1, evidently slid in a bearing in the carriage B. This 
rod is splined and probably the handle C was car- 


ried between two lugs in the carriage so as to be handy 
for the operator. Throwing the handle up would cause 
the carriage to feed in one direction. Throwing it down 
would cause it to reverse, and in mid-position the feed 
would be out of engagement. 

It is not so many years since this same device was 
given considerable prominence by a modern lathe builder. 
The head- and tailstock castings are somewhat spidery 
and slender, but apart from its efficiency it would puzzle 
many a modern molder to get that headstock out of the 
sand. The cone pulley is of wood built up. The back 
gears are on top in front, mounted on wrought-iron 
brackets. As shown they are out of mesh. They were 
thrown into this position by lifting them, probably with a 
pinch bar and inserting two wrought-iron horseshoe 
washers D under the boxes. 

At the back end of the spindle is a wooden feed cone 
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E which drove the feed works situated between the 
shears under the headstock. The shears are yellow-pine 
timbers 9x15 in. by 13 ft. long. They are placed on 
edge and secured to cast-iron distance pieces between 
them. On top of the timbers are the cast-iron ways. 


The one in front has two V’s, on the outer one of which 
the carriage slides. 


The inner one is for the tailstock to 
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slide on. At the back the ways are flat on top. The 
back of the carriage slides on the outer one, while the 
back of the tailstock slides on the inner one. Some- 
thing modern about this, one flat and one V-track! 

The reason why it was made so is probably not only the 
difficulty of making two V-tracks, but the difficulty of 
keeping them in line on such an unstable foundation as 
wood, which would be apt to twist with every change 
of atmosphere from dry to moist and vice versa. 

The design of the tailstock is fairly good. It is pro- 
vided with limited set-over for turning tapers. The 
tail spindle F is made with a nut at the rear end for the 
actuating screw. Two rods G@ run parallel to the spindle, 
and at the back carry the yoke H which takes the thrust 








Fic. 4. Tue Freep Works 











THE Freep MecHANISM 


Fig. 3. 


of the actuating screw. The yoke J is fast to the spindle, 
but slides on the two rods G@ and prevents the spindle 
from turning in its bearings. The tool post J is actu- 
ated by the screw K and the handwheel LZ. The nut for 
the screw XK is in the bracket M. 

The lathe is equipped with a pulley crowning device 
which is shown in Figs. 2 and 4. Bolted to the back 
of the rear shear is the former N, Fig. 4. .The rear 
end of the carriage has a tapped hole O in it which is 
in line with the former N shown in Fig. 2. A screw 
end projecting downward from this hole would cause the 
carriage to ride up on the former and reproduce its form 
on the work. 

The feed -works are shown in Figs. 1, 3 and 4. Part 
of the feed mechanism is missing and some of the parts 
are misplaced, so the layout in Fig. 3 is possibly slightly 
inaccurate. 

The belt P connects the feed pulley #, Fig.1, and the 
cone pulley in Fig. 3 mounted on the shaft with a right- 
hand worm. A pulley Q drives a similar pulley & also 
mounted on.a shaft with a right-hand worm. ‘The two 
worms are mounted on shafts far enough apart so that 
only one of them can be engaged at one time. The yoke 
7’ which carries the worms is pivoted at the back, and at 





MACHINIST Vol. 38, No. 18 
the front an angular forging U is pivoted to it. This 
piece U is connected to a vertical rack on the front of 
the lathe bed. This rack is raised or lowered by the 
handle C on the rod A and a pinion on the end of A, all 
shown in Fig. 1. 

On the end of the shaft S, Fig. 3, is a gear V, Fig. 1, 
which engages another gear W, which drives the gears X, 
Fig. 4. These gears drive a sprocket which engages the 
chain Y, connected to the carriage by a yoke Z (dis- 
placed). This double-worm feed mechanism is very 
old; many of the tools built by Silver & Gay in North 
“helmsford, Mass., about 1820 were equipped with it. 

OY 
Turning and Boring Thin Bushings 
By C, L. Scorr 

The illustration shows how we overcame a difficult job 
of turning and boring by the simple rigging up of a 
Gisholt turret lathe. A quantity of brass bushings as 
shown at A, the walls of which were only %4 in. thick 
when finished, were to be turned and bored. Both the 
bore and diameter were required to be absolutely ac- 


curate. The lathe is rigged up as follows: 
A pair of Davis expanding boring bars B are placed 





TURNING AND Bortne THIN BUSHINGS 


in the turret, one for roughing and one for finishing. A 
bushing C is placed on the boring bars immediately back 
of the cutters, the outside diameter being slightly tapered 
to fit the bore of the brass bushing snugly, and the in- 
side being a neat working fit on the bar. This bushing 
follows the cutter into the hole and makes an admirable 
steadyrest for the front end of the bushing A, the rear 
end being held in the chuck of the lathe. A bushing D 
is also placed ingthe spingle of the lathe to act as a 
steady-rest for the’pilot of fie boring bar. 

As soon as the bushinggC on the boring bar enters the 
brass bushing A, the thrning tool #, which is held in 
the tool post of the latlte, is started, turning the outside 
diameter to the required size. The accuracy is governed 
entirely by the heat ggherated, and this is reduced to a 
minimum by boring # hole “in the boring bar, through 
which compressed air is forced to the inside of the brass 
bushing. One cut each with’a roughing and finishing bar, 
and turning tools, completés the job. The advantage of 
the expanding boring bar over a reamer for sizing cuts 
is obvious, as the adjustment obtainable with the bars is 
impossible with the reamers. 


3 


When clamping work to the planer table a lot of time and 
trouble can’ be saved by seeing that the job is well supported 
under each clamp so that it.will not twist. Before taking 
the finishing cut on work which must be straight, slack all 
the clamps and readjust the shims and other packing, then 
tighten the clamps just enough to hold the work. 
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LETTERS FROM PRACTICAL MEN 





Chart for Use on the Semiautomatic 


The value of the semiautomatic machine lies in the 
fact that a number of cutting tools may be operating at 
the same time. Having decided upon suitable pieces to 
be machined, the first process is to lay out the operations 
necessary, considering fully the method of gripping or 
chucking, taking care that the gripping device does not 
distort the piece in any way. 

No difficulty should be experienced in finishing work 
on these machines, provided that a finishing cut is al- 


shown. A copy of this sheet is issued to the various fore- 
men concerned in the manufacture of each piece and is 
always accessible to the rate-setting men. 


J. BarLey. 
Coventry, Eng. 


oe 
oe 


Driving Out Keys with Nitro-Glycerin 


The main shaft of a paddle-wheel excursion boat, 14 
in. in diameter, was broken between the spring bearing 
and the main journal, and had to be renewed. In order 
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PIECE NO. DESCRIPTION TYPE 
PROCESSES OF MAKING 
TURNING SECTION OTHER SECTIONS 
INO| OPERATION DESCRIPTION |pfACHINE specia. Toors |on le FEED DESCRIPTION 
> /* Drill to 22 Bore A 1 |Stamping 
2 |F Turn Shoulder fo 100 Diam. AH. No. 
t 3 R. Turn Boss to 64 Diam Semi Autos 2/\B RPM. — 2 — ect ng ' , 
3 |. Face Boss 83 20038CS) 9 | Drilling, Reaming & Tapping 
5 IR. Face Flange — __|Gage LT- 7643 10 Inspecting 
2” Bore Hole to 28 Bore + 
F 1| Hobbing Serrations 
R. Bore Recess to 88 Bore \Bar LT - $786 00047 
4 R. Turn Top to /42 Diam. | 83 | aoo23 parang & storming 
R. Face both Sides of Flange | 13| Final inspecting 
FE Bore Hole 
2 Bar LT- 7642 
4 = F Bore 2°? Recess | 20035 
g F Turn Top AH.No6 | 83 Q0017 
= FE Face both Sides of Flange Seen tated 218 was 
 |F Bore /** Recess Bar LT- 5787 
3 ry 0.0035 
nd | 
Z neem Note Taper Reamer LT-6216 | | 
Q0035 | 
83 | ! 
5 INSPECTION ore | ] 
R. Form Chamfer Form Tool LT- 20047 | 
é »| &. face Boss 579) 83 | 
=| 8. Chamfer Boss Tees | 200235 | 
8| F Form Chamter ns wd a 18 } 
¢ 3 f Face Boss erm Autos \Form Tool LT-5791/ | 00035 | 
| Soe ) palppeage. 22 plaamee Gage LT-6408 | 
"IF. Turn Boss ° 0017 
7 INSPECTION Moe : | igiar id a _| 
8 r= Recessing Bore Capstan 
‘ Lathe | 
| ee copy 
|_| pare / / 
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CHART FoR Use ON THE SEMIAUTOMATIC 


ways preceded by at least one other cut. When a num- 
ber of finishing cuts are taken they should be taken at 
the same time; that is, a finishing cut should not be 
taken at the same time as a roughing cut. The opera- 
tions on each piece having been determined and ap- 
proved, all necessary gages and special tools may be de- 
signed and ordered. 

Finally the information and instruction thus derived is 
gathered and embodied on a standard process sheet as 


to do this the paddle wheels had to be dismantled. When 
the buckets, supports and radial arms had been taken out, 
we got to the hubs A, shown in the engraving, which 
were held fast to the shaft B by the five keys C, which 
were 24 in. long by 3 in. wide. We tried everything we 
could think of to loosen these keys, but without result. 
We could not strike at them for the hub was only 2 in. 
from the main journal. 

We heated the hub with oil torches and drove wedges 
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between the hub and the toes of the keys, but they did not 
The salt water after years of play had rusted 
them solid. After two days of unproductive labor we 
decided to drill them out. This also would be a hard 
task. After a little thinking, nitro-glycerin suggested 
itself and I studied a way to apply it. 

A piece of steel D), bored out, served as a chamber into 
which a bottle of the explosive EF was placed with the fuse 
F passing through a hole in the cork. This, placed be- 
tween the hub and the toe of the key, was held by two 


budge. 









































Driving Our Keys with Nrrro-GLyceRIN 


straps @ passing around the shaft. The chamber and sur- 
rounding parts were then covered with plaster, which was 
allowed to dry. When exploded the nitro-glycerin jarred 
the key loose and it was removed with a hand“hammer. 
The same method was used on the other keys with splen- 
did results. Four of the keys were driven out completely 
and fell overboard. 
Frep WoHN. 
Ozone Park, Ll. I., N. Y. 


cA 
ve 


Making Thin Bushings on the Turret 
Lathe 


The engraving shows a bushing and tool for finishing 
it in a turret lath€.) The bushing was cast in bronze and 
allowance made in the length for holding in a collet and 
cutting off. The piece was first bored with a flat tool and 
faced in the same operation, then reamed to 0.008 in. 


helow size. The tool shown was then brought forward, 
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the cutaway in A allowing it to pass over the bushing 
as the pilot B entered the bore. While in this position 
the bushing was roughed by an undercutting tool on the 
cross-slide, and after roughing, the lever C was brought 
over toward the operator, finishing the outside diameter 
and the inside faces of the flanges, also the outside 
diameter of the flanges. The piece was then reamed t¢ 
size and cut off to length. 

The design of this bushing is rather unusual, and on 
account of the shape and frailty of the job it was not 

145° 08 

or 

















MAKING THIN BUSHINGS IN THE TuRRET LATHE 


practical to make it on a mandrel in an engine lathe. We 
first tried to make the job without the tool shown, but 
found that the bushings that did not ride the tool and 
make scrap of themselves were very much out of round 
and, therefore, useless. 


W. D. Buss. 


Cleveland, Ohio. 


os 
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A Thread-Tool Holder 


The engraving shows a thread-tool holder on which the 
circular cutter can be placed either on the right or on the 
left side, this being done for the convenience of getting to 
the shoulders of a piece as near as possible. In a good 
many tool holders with circular cutters, the cutter will 
slip if more than 0.001 in. cut is taken, and so cannot 
be used for roughing out at all. To overcome this trouble, 
I cut a left-hand thread on the stud A, so that the heav- 
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ier the cut the tighter the cutter. I further turned a 
40-deg. taper on the cutter and nut B, and also in the 
head of the holder to insure more rigidity. 
Ep Barany. 
Newark, N. J. 
5S 9 


An Emery Wheel Guard 


In spite of our state laws and the fact that our emery- 
wheel stand manufacturers are trying to prevent emery- 
wheel accidents by placing guards around the wheel, ac- 
cidents continue. 

After a careful investigation I found that in six cases 
out of ten where wheel guards were applied they were 
removed, particularly in those shops where the wheels 
were used for general grinding and reduction work. 
This resulted in the design of an emery-wheel guard 
which has been tried out under various conditions and 
has stood the test. It is efficient, not in the way, and 
will prove an eye saver as far as the men are concerned if 
properly placed and cut the right length. 

It can be put on top of the table, or by placing a flat- 
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Emery WHEEL GUARD 


iron or L-iron stiffener underneath the table or on the 
side of the stand, it can be fastened to this. The L-iron 
should be 4x5x3@ in. or 5x5x3@ in. or some size suitable 
for the stand to make a neat appearance. The guard is 
made of U-iron and bent to suit. By using a channel 
iron of proper size to suit the wheel-stand and other 
conditions, and placing it properly, the grinding side of 
the wheel is not even impaired. 

The front of the channel iron should come over far 
enough to catch the sparks and direct them downward. 
and the very end of the channel iron should be bent in 
a little as shown at B. A piece of heavy plate glass may 
be fastened in front of the channel if desirable. The 
length at A must be cut to suit conditions: it should be 
about 2 or 3 in. above the center of the wheel. 

E. W. RieseBeck. 

Chicago, Il. 

os 
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Fixture for Laying Out Jigs 


Having worked in tool and experimental rooms for a 
number of years, I often wished I had a fixture where- 
by I could locate the distance and angles of prick-punch 
marks or holes in dies and templates without the use of 
an expensive machine like the miller or lathe, which are 
often clumsy, unhandy and slow to operate. I therefore 


worked out the idea of making a combination fixture for 
this purpose. 
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The fixture should be made as light as possible con- 
sistent with its ability to produce accurate work, so that 
it can be easily carried between the bench and the drill 
press, as it is advantageous to get near the window or 
where there is plenty of light for adjusting the verniers; 
it should also have plenty of speed for drilling the holes, 
which cannot be had in a miller without a drilling at- 
tachment. 

The fixture has a round base A, 8 or 10 in. in diam- 
eter and 1 in. thick, with a hole in the center 4 or 5 in. 
in diameter to hold a faceplate B, 1 in. thick, with a hub 
C' on it to fit the hole in the base. The faceplate is gradu- 
ated, and a setscrew D and brass plug # through the 
base hold the faceplate at any required angle. The face- 
plate has either slots or tapped holes in it for the clamps 
which hold the die or template block F. 

On one side of the base is the flat post G, 3 or 4 
in. high, 3 in. wide and 1 in. thick. It has a head in 
which a groove is planed, to hold the bar // securely. 
This bar is about 10 in. long, 1% to 2 in. wide and %4 
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in. thick. It should be graduated and have a double 
graduated vernier head provided with a clamping screw 
to slide on it. There is also a cross sliding bar vernier L 
about 10 in. long and %4 in. square, with a bushing / 
at the front end % in. in diameter, 14% in. long, with a 
*,-in. hole. This forms a long bearing for the prick 
punch J with a ball on it, or for a flat spotting drill. 
The object of having a ball on the prick punch is to 
avoid the use of a hammer. When a prick-punch mark is 
to be made, the punch is lifted and let go. As the punch 
drops the desired prick-punch mark is made, owing to 
the weight of the punch. This will not disturb the set- 
ting as hammering would. The same adjusting mechan- 
ism is used on the side-bar as on the cross-bar. This 


the engraving does not show. 


F. A. PETERSON. 
Syracuse, N. Y. 


Keyseating Rack Slot in a Column 

One of the difficult pieces of work in the machining 
of a drill column is to plane out the slot in the head where 
the feed rack on the quill passes through. It is impossi- 
ble to broach this, as the upper bearing would inter- 
fere with the broaching tools. It has been the general 
practice in our shop to mount the column on a planer and 
plane the slot out with an offset tool. We lately adapted 
our small keyseater for this work, as shown in the en- 
graving. 








746 AMERICAN 

The table was cut off on one side to permit the center 
of the drill head to come in the center of the keyseater. A 
smal! bracket was fastened to the bottom of the frame 
to hold the column 'in a vertical position and take the 
strain off of the bushing. The cutter was then shortened 
so that it would clear the upper bushing on the col- 
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KEYSEATING Rack SLoT IN A COLUMN 


umn. The drill column has only to be raised about 8 in. 
and dropped over the bushing and the clamping arm 
brought in position, when the machine is ready for work. 
We are cutting these slots, including the time of set- 
ting the column on the machine and taking it off again, 
in six minutes. 


F. H. Brown. 
Rochester, N. Y. 
Market Value of Machine-Shop 
Foremen 


Quite recently an assistant of mine approached me with 
a desire to make a change. He produced an advertise- 
ment reading something like the following: 

Wanted in a machine-tool works, a first-class machine-shop 
foreman, who must thoroughly understand machine tools and 


men. None but those with wide experience and excellent 
references need apply. Good salary and excellent prospects 
for the right man, ete. 


My assistant sought my advice; I admired his frank- 
ness, and laying aside the suspicion that this was a job 
go ahead. 


references 


of more value than my own, I told him to 
Some three weeks later came the sequel. His 
were satisfactory, and all things considered, he appeared 
suitable for the job, but the wages he asked were out of 
The machine shop con- 
He was offered a 


all proportion to the position. 


25 


sisted of some various machines. 


commencing salary some two dollars per week less than 


installation would save his firm. 


MACHINIST Vol. 38, No. 18 
he was then drawing, with broad hints that some other 
machine-shop foreman with wide experience could be ob- 
tained for much less. 

In addition to the salary offered, it was pointed out that 
“the position was an improving one,” and should he 
prove to be the right man and the shop was enlarged, in- 
creased salary would be given. This proposal caused some 
confusion, and I still have a valued assistant. Just how a 
position of this sort is going to improve, would puzzle 
much wiser men than machine shop foremen. 

If he showed ability and got through the desired amount 
of work, with the 25 machines provided, would his salary, , 
like his machines, “remain the same”? If he showed 
extra ability and so increased the output that the busi- 
ness expanded, would his salary likewise expand? Or 
would it be advisable to so muddle up things as to com- 
pel an increase in his supply of machine tools and a cor- 
responding increase of salary ? 

“Tt doesn’t matter what I say to the ‘Boss,’ it takes no 
effect,” said a foreman to me a few days ago. “For 18 
months I’ve been running overtime to keep up with the 
other departments. The other day I asked for another 
drill press, but he turned me down with a remark to the 
effect that the rush would soon be over and it was not ad- 
visable to extend at present.” 

This foreman I know well. I have no doubt he asked 
for the drill press; and I would not be surprised if he 
also pointed out that he knew very little about them, as 
it tends to keep the fact that he graduated from a first- 
class turner well to the fore and adds to his pride. For 
these reasons, I am assured he did not name any particular 
type of machine or give any points as to what the in- 
Five drill presses work- 
ing 2 hr. overtime each day represents 15 hr. at time-and- 
a-half rates, and the output at the most cannot exceed 
10 working hours of another machine, which means a 
dead loss in wages of 5 hr. daily, not to mention several 
other telling points the disclosure of which would no 
doubt bring along another machine and also add some- 
thing to the foreman’s market value. 

It may be the natural order of things for some firms to 
fix the value of foreman below the rate paid to assistants 
in others, and for some foremen to find it necessary to 
adopt a dog-like loyalty to retain their jobs, while others 
are difficult subjects for any firm to hold. Undoubtedly 
to a very great extent each foreman regulates his own 
value. The man who honestly endeavors to occupy the 
first position as regards a knowledge of the machine tools 
that are best for his particular firm will always command 


> 


attention. 
F. P. Terry. 
Belfast, Lreland. 
os 
ee 
When annealing carbon-steel stock for reamers, etc., heat 
the stock to a dull red and give it a blow or two on end; this 
will help to relieve the rolling stresses which tend to twist 
and bend the finished work when being hardened. If drawn 
on a hot plate or sand, lay on a cold block when the color is 
reached and allow it to cool. This will make the tool tougher 
than if quenched. 
3 
For turning copper, grind the tool at an angle of about 30 
deg. and set it high so that there is plenty of clearance both 
top and bottom. Milk, both sweet and sour, makes a good 
cutting compound for copper. For fine finishing the surface 
of copper in the lathe use fine sandstone and water, and as a 
final finish water of Ayr stone and water. Be sure to wash 
all the sand off before starting with the water of Ayr stone. 
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DISCUSSION OF PREVIOUS 


Why a Blowpipe Backfires 


issues of the “American Machinist” 
published inquiring into the causes of back- 
firing of blowpipes. Backfiring or striking back is a very 
broad subject and enters not only into the problem of 
blowpipe operation but also wherever a mixture of a com- 
bustible gas with oxygen in burnable proportions is issuing 
from a nozzle or orifice, as in the ordinary cook stove or in- 
candescent gas light using a mantle. 

To understand the theory of backfiring one must first 
know the meaning of the term “rate of flame propagation” 
in explosive mixtures. If a glass tube closed at one end be 
filled with an explosive mixture of any combustible gas and 
air or oxygen, and the mixture be ignited at the open end 
of the tube, then, since the mixture is in the correct pro- 
portions, it will start to burn and the flame will travel in- 
ward through the mixture until the whole mixture has been 
burned. The rate at which the flame travels through the 
mixture is called the rate of flame propagation. The rate at 
which the flame travels at first is small but once under way 
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it accelerates until it reaches an approximately constant 
velocity and this final velocity is the rate of flame propaga- 
tion for the particular mixture in question. 


Rate of Flame Propagation 


At one time it was thought that the rate of flame propaga- 
tion in an explosive mixture was equal to the velocity of 
sound therein. This has been found to be untrue by many 
experimenters, and as given by Berthelot the rates are as 
follows: For an explosive mixture of acetylene and oxygen, 
that is, one having the correct: proportions for complete com- 
bustion: Velocity of sound in the mixture = 1060 ft. per sec. 
Velocity of flame or detonating wave in the mixture 8143 ft. 
per sec. 

The velocity of issuing mixture 
sure, and for a given pressure it 
of the nozzle or orifice. Coming 
itself; the position of the flame will depend on the relative 
value of the velocity of the issuing jet and the rate of 
flame propagation. There are three cases which ought to be 
considered as shown by Fig. 1. 

Case 1: In which the difference between the two veloci- 
ties is in a direction away from the nozzle. Therefore the 


will depend on the pres- 
will depend on the area 
back now to the blowpipe 


flame will be unable to strike back. This case shows the con- 
dition which ought always to exist in blowpipes. 

Case 2: In which the difference between the two veloci- 
ties is zero, and, therefore, if all the conditions remain con- 
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QUESTION 


stant the flame will assume a final position right at the 
mouth of the nozzle. If only a slight variation takes place 
in any one of the controlling factors by reason of some 
momentary incident, then this case will become either Case 1 
or Case 3, depending on the direction of the variation. 

Case 3: In which the difference of the two velocities is 
in a direction toward the nozzle. When these conditions exist 
backfiring will occur (unless the nozzle is constructed as in 
Fig. 2 or 4, will be explained later). 


At some time or other Case 1 might change to Case 
3, and then, of course, the blowpipe would again backfire, 
with the exception before stated. This might be due to 


stepping on either of the rubber tubes; to a sudden change in 
position of one of the valves, or to the welder bringing the 
blewpipe too close to the weld. Since the conditions stated 
in Case 1 cannot always be kept, we must add some other 
means of preventing backfiring. These are to prevent the 
oxygen from mixing with the acetylene until both come to 
the very end of the nozzle, as in Fig. 2, and to mix the gases 
inside the nozzle as in Fig. 2, but adding a metal barrier of 
some sort to prevent the flame from passing into the nozzle 
(backfiring). 

The first method would work fairly 
supplied with oxygen and hydrogen, but 


with a nozzle 
the gas is 


well 
since 


acetylene and not hydrogen, in most cases it will not 
work with satisfaction. This is due to the fact that 
acetylene is a hydrocarbon gas while hydrogen is an ele- 


It has been found that when acetylene is burned 
in this way a heavy soot or carbon deposit is formed at the 
tip of the nozzle which hinders the action of the blowpipe 
more and more, and not only this but a considerable quan- 
tity of acetylene unburned, which is both un- 
healthy and dangerous 

The flame cannot pass into the nozzle or backfire 
mixture exists there, and no combustible gas will burn with- 
out the proper supply of oxygen. The disadvantages of the 
first method are greater than the advantages and 
quently must be discarded. We are, therefore, compelled to 
use the second method, in which the acetylene may mix with 
the oxygen and reach the edge of the nozzle in burnable 
proportions, so that it need not search for oxygen after 
leaving the nozzle as in the first method. 

The, Metal 

The principle of a metal barrier in the second method of 
preventing backfiring is probably not as well understood as 
it ought to be and will be explained before continuing The 
metal barrier is inserted at the edge of the nozzle and gen- 
erally consists of a fine wire gauze or a plate of metal drilled 
full of minute holes, through which the mixture may pass. 
When either one of these is added to a nozzle as shown in Fig. 
3, and the flame for any reason whatever should tend to strike 
back, it would not be able to pass beyond this metal barrier. 
The reason is, that the heat produced by the combustion of 
the mixture just beyond the barrier is conducted away so 
swiftly by the metal, that the temperature of the metal does 
not rise to the ignition temperature of the mixture on the 
other side of the barrier, and it is, therefore, unable to reach 
a temperature which will cause it to ignite, or in other words 
the flame cannot be propagated through. Therefore, the com- 
bustion continues in the proper place 

Every reader has probably heard of the Davy lamp which 
is used by miners to prevent explosive mine from 
igniting. This lamp incorporates the same principle It was 
found by practical experimenters that if the cross-section of 
any of the holes in the metal barrier certain 
amount, the flame could not be prevented from being propa- 
gated through (if this tendency existed) According to Le 
Chatelier, the burning of acetylene cannot proceed past an 
orifice 0.002 in. in diameter Therefore in constructing this 
barrier the orifices or holes therein should be 0.002in. in 
diameter or less. 

As was mentioned before the barrier must not be allowed 
to get too hot else the mixture in the blowpipe may reach 
the ignition temperature. The heating of the nozzle and the 
barrier may be caused not only by reason of the flame burn- 
ine at the edge of the nozzle, but by a large amount of 
radiant heat which is emitted by the metal being welded, or 
by hot which often splashes over the blow- 
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pipe. This shows that a good blowpipe should be equipped 
with some means for cooling. 

It may be seen that there are many conditions which must 
be satisfied before a blowpipe will be free from the back- 
firing trouble. In some exceptional cases a blowpipe may be 
exempt from this trouble, if only one of the causes be pre- 
vented by the means described, but these must be judged by 
themselves. 

The foregoing statements show that one ought to examine 
a blowpipe in its constructive details just as closely as any 
other instrument or machine. The chief points which ought 
to be studied and judged are only five in number, the blow- 
pipe only being considered; these are: Means provided to 
obtain proper velocity of issuing jet. Constant propor- 
tions of gases in mixture. Mixing of gases before reaching 
point of combustion. Means for preventing backfiring. 
Means provided for cooling nozzle. 

Proportions of the Mixture 


All these points have been discussed except the second, 
which deals with the proportions of the mixture. By pro- 
portions of the mixture is meant the relative volumes of 
each gas in the final mixture. It is well known by practical 
operators that if the proportions of the mixture vary for any 
reason while the blowpipe is in operaticn, it may either give 
a reducing or an oxidizing flame. It is then essential that 
the constant proportions should be maintained. The factors 
upon which the constancy of proportion depend, are: Initial 
pressure; ratio of exit cross-sections of valves (the valves 
being those in the blowpipe) and coefficient of discharge of 
valves. The initial pressure ought to be the same for both 
gases at all times, else the drop in pressure will not be the 
same and, therefore, the quantity of volume discharged will 
vary. The ratio of exit cross-sections of the valves ought 
simply to be such that the proper volumes of each gas will 
be delivered to the blowpipe at all rates of combustion. 
Therefore the valves controlling the volume of gases to be 
delivered ought to be so connected that they will move 
simultaneously and still keep the constant ,».oportions by 
keeping the same ratio of areas. The valves should also 
be so made that variable proportions might be obtainable, or 
that the constant proportions which the valve could give, 
might also be capable of variation. 

Lastly the coefficient of discharge of the two discharge 
cross-sections ought to remain approximately constant 
throughout the range. To obtain this, the areas must al- 
ways remain similar in shape. Thus, if one is rectangular 
then the other ought to be rectangular and both ought to 
remain rectangular throughout the changes in areas. The 
best example of the last point is the shutter of a camera. Al- 
though the area of the opening is changing the shape still 
remains the same—a circle. To express all three factors in 
one, we could say that the constancy of proportion required 
that both gases have the same laws of flow at all rates of 
combustion. 

The Ideal Blowpipe 

The entire preceding discussion ought to give a satis- 
factory basis for analyzing existing blowpipes or for de- 
signing new ones which will satisfy them. A blowpipe which 
follows from the discussion and which would be likely to 
satisfy the foregoing requirements is shown in Fig. 4, all 
minor details of construction having been omitted. The 
function of each of the principal features is given below: 

The outer shell of the blowpipe is shown at A; B is a 
cooling space, the cooling being obtained by circulating wa- 
ter or by passing the mixture of gases through the jacket 
before being burned; C are the passages for the two gases, 
respectively; D are the edges of the passages C and ought 
to be circular and smooth, with sharp edges; E is the first 
mixing chamber; F is a metal plate with a large number of 
small holes, to divide the main stream into a large number 
of smaller ones—one of the best methods of mixing gases; 
G is the second mixing chamber in which the small streams are 
recombined into one; J is the nozzle proper of the blowpipe 
which does not consist merely of one passage but of a large 
number, all of which converge to some point and none of 
which are greater in diameter than 0.002 in.; H is a sliding 
plate or some arrangement to vary the number of openings 
in J, so that the rate of combustion may be varied without 
varying the velocity of efflux of the mixture. Such a blow- 
pipe if properly designed would not be much heavier than 
the present types, nor would it be much more bulky. 

I have not trie@ to design a new nozzle for welding but 
have simply tried to put forth a method of combining the 
principles brought out, which the practical designer ought 
to know and understand. He will then know the reason for 
each feature which he incorporates in his design. 

ALBERT H. ISRAEL. 

New York, N. Y. 
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Making Grooved Taper Pins 


Referring to the subject “Making a Grooved Taper Pin,” 
page 356, permit me to suggest the following method of man- 
ufacturing them: 

The job could be cheaply done in a screw machine and the 
groove milled in. The engraving shows a milling fixture, 
which is either a casting or steel forging, preferably the 
latter. The holes, drilled and reamed to the same taper as 
the’ pin, are shown at A. The base is then machined at an 
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MAKING Grooved Taper PINs 


angle equal to half the included angle of the pin, thus pre- 
senting the pin with a straight side as shown at C. This 
fixture could be duplicated and a continuous milling job made 
of the pins, with as many cutters as could be put on an arbor, 
or by a gang cutter. After the pin is milled drive out with a 
hammer and continue as before. The holes B are for holding- 
down bolts. 
J. L. DIGGORY. 


Dover, N. J. 
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A Dividing-Head Problem 


On page 262, William Zimmerman wishes to find a method 
for approximate indexing for angles. The following rules 
will cover one method, based on a method previously given 
in Vol. 36, page 249. 

Divide 32,400 by the total number of seconds to be in- 
dexed. If the quotient is approximately equal to the number 
of holes in any index circle, the movement is equal to one 
space on this circle. If the quotient is not approximately 
equal to the number of holes in any circle, find by trial a 
number by which the quotient can be multiplied so that the 
product equals the number of holes in any available circle. 

Using the problem on page 262 we have 39 deg. 30 min. 2 
sec. which equals 142,202 sec. 

32,400 
142,202 

This decimal must be multiplied by a number approxi- 
mately 4% times the number of holes in any index circle, as 

1 
0. 22784 

The circles with the largest number of holes should al- 
ways be used. Suppose 48 is selected for trial. 49 xk 4% = 
214%. Disregarding the fraction %, 214 if used would be 
the number of holes on the 49 circle that the index pin is 
moved. 0.22784 K 214 would give a number much less than 
49, so 215 is used. 0.22784 K 215 = 48.9856 which approxi- 
mately equals 49. 215 spaces on the 59 circle = 4 turns and 
19 spaces, which is the same as was used in the problem. 

If the 41 circle is selected, a number results that is 
nearer 41 than 48.9856 is to 49, but the error at the index 
head spindle will be found greater, as follows: 41 xk 4% 
equals 179%. 180 is selected for the same reason as when 
trying the 49 circle. 0.22784 X 180 = 41.0112. The difference 
between 41.0112 and 41 is 0.0112 while 49 — 48.9856 = 0.0144. 

If we now work backward to find the exact movement of 
the index head spindle caused by 180 holes in the 41 circle 
we have 


= 0.22784 


= 4},approximately. 


ase x aby = ds = 
portion of a turn of the index head spindie. 
equals 
#: X lo’ = 197° = 39.512 deg. 29.512 deg. = 39 deg. 30 min. 43 sec. 
which is 41 sec. greater than the required angle against 39 


sec. as found in the problem by using the 49 circle. 
FREDERICK W. SNYDER. 


In degrees this 


Williamson School, Penn. 
bos 

In testing a lathe for straightness, remember that it can- 
not turn a piece of uniform diameter if the work can spring 
away from the tool at different points. Don’t be like the 
man who complained that the lathe was not accurate because 
he tried to turn a 4-ft. bar without a steady-rest and found 
it large in the center. The bar tends to spring away from 
the tool, 
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EDITORIALS 


The Opportunity in China 


These columns have been used again and again to point 
out the advantages of foreign trade and urge American 
machinery builders to go after their share. The newest 
opportunity is in China. Following are a few paragraphs 
from letters written by an American living in North 
China, which show some of the possibilities of that sec- 
tion and should have the effect of stirring someone to do 
something. 


There are great potentialities for trade for those who will 
take the pains to come over here and get it. It needs men 
on the field, and that is the plan of the English, Germans, 
Belgians and others, which is bearing fine fruit for them. 
Why not the United States? There is no other nation on 
earth that stands so high in the estimation of the Chinese as 
the American. Let us be worthy, and keep that position. 

The English and Germans are keen to get the Chinese 
machinery trade, but the Chinese are not so keen for their 
goods as they were formerly, preferring the American. The 
English have been putting themselves in rather a bad light 
with the Chinese, but still have a good grip on the markets 
in general, although the machinery market has been com- 
paratively small to what it promises to be in the near fu- 
ture, owing to the greatly increased railroad facilities that 
have been and are being built by the government. The 
government controls railroad construction, and in the future 
all railroads will be government property. 

The present seems to be the rising tide for Americans, 
and if taken advantage of promptly, should lead to great 
benefit to all concerned. The Chinese are very keen after 
American products, ideas and methods, and these are much 
more acceptable than those of any other nation. Not only 
on account of the quality of the goods offered, but also be- 
cause Americans give fairer play in their dealing, and the 
Chinese feel assured that they have no aggressive policy to 
push against them. The open and frank attitude in Ameri- 
can dealing, as opposed to the secret and doubtful meth- 
ods of many other nations, is much appreciated here. For 
example, the “open-door” policy of Manchuria; the action of 
President Wilson in withdrawing support of the Six Powers 
loan; sympathy with the republic, ete., have strengthened the 
American position in China. ~ 

But if the Americans fail to take advantage of the situ- 
ation, they will have no one to blame when the English and 
Germans capture the machinery market. The Chinese are 
not going to wait long, and if the English and Germans are 
on the spot, and the Americans are unready to make an 
offer, your countrymen can blame nobody but themselves 
when the orders go elsewhere. 


This outlines the opportunity, points out the good will 
toward America and American products, and indicates 
the nature of the competition to be met. The last para- 
graph quoted is only too true. If representatives of 
other nations get the market, the American manufac- 
turer can blame no one but himself. 

A particular opportunity in North China has been 
brought to our attention. One of the principal engineer- 
ing schools, officered largely by American and English 
teachers, is sadly in need of shop equipment. Lathes, 
metal planers, wood planers, drilling machines, grinders, 
small tools and an extension to the present power plant, 
are needed. There is a movement on foot to supply this 
equipment from England without expense to the college, 
save the freight. That is, certain British manufacturers 


propose to send this equipment to the engineering col- 
lege for the benefit that they will receive in having their 
machinery known and used by the young men who will 


bring about industrial progress in their rapidly advanc- 
ing republic. 

However, this proposition has not been definitely car- 
ried through, and the opportunity is now before Amer- 
ican manufacturers to make a similar or better pro- 
posal. In fact, our advices state that the English offer 
is to be held back until particulars can be obtained from 
the United States. Here is an opportunity to place an 
outfit of American machinery where it will do good. 

We shall be very glad to turn over to anyone inter- 
ested, the particulars in our possession, and put them in 
touch with the situation. Our advices are that most of 
the machinery in that section is of English make and 
antiquated, and that the foremen are very willing to praise 
what little American machinery there is. This in spite of 
the fact that the heads of all the shop departments are 
Englishmen. 

8 


Profit Sharing 


On page 672, in the report of the recent convention 
of the National Metal Trades Association, mention is 
made of one of the papers entitled “A Plea for Profit 
Sharing.” As a method of increasing the reward of labor, 
profit sharing is making some progress, but this is little 
compared with the spread of premium and bonus-pay- 
ment methods. There is a sharp line of difference be- 
tween the line of thought and.conclusions of the advo- 
cates of the two systems. The first is the reward for 
collective efforts; the second, individual effort. In the 
paper referred to, profit sharing is thus described: 


Profit sharing stands for a new idea, the idea of com- 
munity of interest. It is not exactly codperation, but is a 
step in that direction. It is a partnership with the articles 
of copartnership left out. The principle, however, is there 
and only awaits the men who are broad enough and ad- 
vanced enough to make it a reality. 

Different from the premium system, profit sharing goes 
right to the source of the injustice of the wage system. It 
would identify the employee with the industry. It would 
take him, to a large extent, out of reach of the inexorable 
law of supply and demand. It would give him a fair share 
of the value he produces. If he were sick or laid off with- 
out cause he would not lose the benefit of his previous em- 
ployment, but there would still be paid to him his propor- 
tion of the profits of the business. There would even be a 
competency for old age. 

Ordinarily profit sharing was adopted with a view to 
ameliorating the conditions of the working people, but it 
soon became clear that employers were benefited equally 
with the mén. 


The paper lists eight firms where profit sharing is re- 
ported as in satisfactory operation. The matter of fail- 
ure is treated of thus: 


Of course, there have been failures; but where in the 
march of human progress have not setbacks been encount- 


ered? Some failures resulted from too short a trial, others 
from change of management, still others from industrial 
depression. 


It is not our purpose to argue against profit sharing, 
for as an adjunct to some other method of wage payment, 
it is in keeping with the trend of industrial development. 
But it is wise to point out the objections that are made 
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to profit sharing, and by way of contrast show that these 
do not hold against the bonus plan. 

The objections to profit sharing can be summarized 
briefly as: Belief on the part of the workman that it 
is a form of paternalism ; the lack of incentive in any form 
of deferred wage payment; the temptation to waste and 
loss when a large sum of money is put in the hands of a 
person accustomed to receiving only small amounts; and 
the penalizing of skillful men through a payment for 
combined efforts instead of for individual effort. The 
third objection has been realized by some firms that have 
a profit-sharing system, and they have endeavored to over- 
come it by issuing bank books to their employees with the 
allotted sum credited, instead of making a money pay- 
ment. Bonus work, on the other hand, is an adjunct to 
regular methods of wage payment which makes payments 
at frequent intervals, usually weekly. Therefore, it gives 
an immediate incentive for increased effort; is in no 
way paternalistic, for it is paid as the result of measured 
work done by the person receiving it. Thus the bonus 
plan seems to do away with all of the objections to profit 
sharing. 

It is significant to realize that the foremost industrial 
managers in the country today are putting in some form 
of premium or bonus system. So thoroughly do they be- 
lieve that the deferred payment is lacking in incentive, 
that some have even advocated the payment of bonus 
daily; although, so far as we know, this has not been 
put into effect. 

These facts lead at once to the question, even in the 
cases where profit sharing has been successful and satis- 
factory: Could not better results have been obtained 
through premium or bonus work ? 


o 
ve 


Handling Material in Shops 


While the importance of handling material has been 
discussed in many, if not all its phases, it is by no means 
a settled question. This is particularly true where the 
pieces are not very heavy or do not exceed 150 |b. each. 
Where the work is much heavier than this, there is no 
alternative but the crane or some other power device 
every time it is moved, and even with this weight, it is 
usually cheaper to have a light hoist of some kind over 
a machine. But in moving from machine to machine 
there seems to be no better way than by hand labor, es- 
pecially where machines are thickly located. 

It seems very old-fashioned, indeed, to see a laborer 
sliding a motor base or motor-cylinder casting along the 
floor, using a long-handled hook to make it more con- 
venient, and yet many thoroughly uptodate shops exee- 
utives are convinced that it is the cheapest method in a 
majority of cases. This is particularly true where the 
machines are arranged by sequence of operations on the 
work and not by the kind of work. Where the shop is 
divided into operation departments, the crane is the only 
method available as the work goes in lots frum lathe to 
miller or from planer to the drilling department. 

With concrete floors, the sliding process must be con- 
fined to rough castipgs or at least to rough surfaces on 
those castings. The wooden floor often makes it possible 
to move finished work without injury. Some, however, 
put all finished work on trays and move the tray by 
power, usually regretting when the work reaches that 
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stage because of the increased cost of handling and the 
clogging of departments. 

The small electric truck, driven by storage battery and 
easily controlled, is coming into use in many shops or 
between buildings. But this is essentially a department- 
to-department proposition and hardly touches the ma- 
chine-to-machine problem. Moving sidewalks er con- 
tinuous conveyors also have a field but do not seem to 
solve this particular problem. 

While much can perhaps be said on both sides, there 
seems to be a wide field for the primitive method and 
it remains for some genius to devise a way of improv- 
ing it. 


os 
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Persistence 


A man recently asked us to recommend a manufac- 
turer of some machinery supplies of which he is a user 
in a moderate way. When we suggested an entirely re- 
liable house he said: “No, try someone else. I have been 
pestered to death by these people. If 1 send them the 
most innocent inquiry for circulars they send a man to 
see me who thinks he is a second Sherlock Holmes and 
that it is his duty to find me at any cost.” He went on 
to say that he had been routed out of sick bed at home 
because this salesman would not believe the clerks at his 
office. 

Persistence is a great virtue, but there is a possibility 
of over-doing it. It should be possible for a man to 
close negotiations and forget that he ever began them, but 
we all know that some modern business ideas do not per- 
mit a salesman to drop a prospect till he is dead or bank- 
rupt, and even then his heirs and assigns are liable to fur- 
ther interviews. 

We realize that buying and selling is to a certain ex- 
tent a game in which the rules are made as we go along, 
but it would seem as though nothing short of a backing 
by an absolute monopoly of a prime necessity would 
justify the tactics in which some firms indulge. An as- 
sumption that the buyer is devoid of intelligence, that 
he is grafting on the funds of his employer by purchasing 
from a competitor, and hanging on after repeated refusals 
to buy, makes us feel at times that we could turn back 
the pages to the dark past of the 19th century and apply 
the toe of a cowhide boot where it would have the maxi- 
mum efficiency. However, this is considered crude in this 
20th century, and modern customs make it even more 
painful to the kicker than to the kickee. We are supposed 
to be artists in our business methods, but no one would 
have courage to call a cowhide boot artistic. 

Under the circumstances it seems as if the majority of 
salesmen who do business on a gentlemanly basis might 
change the rules of the game so that only a reasonable 
amount of attention would be expected by anyone. It is 
not a question of the right of a salesman to a hearing or 
the right of a buyer to close his door. It is a question of 
efficiency on both sides. If a salesman is offering some- 
thing for which his prospect has no use, the latter should 
courteously decline to waste any time over the representa- 
tions. If, however, he is soon to be in the market it be- 
hooves him to inaugurate the negotiations. A real sales- 
man can, in a very few words, so present his case that any 
buyer can judge whether it is worth his while .o listen 
further or not. 











May 1, 1913 AMERICAN 


MACHINIST 751 


SHOP EQUIPMENT NEWS 





Self-Opening Die 


Through oversight, the name of the Wells Bros. Co., 
Greenfield, Mass., manufacturers of the self-opening die 
described on page 709, was omitted. 


Internal Ball-Plug Gage 


The internal ball-plug gage shown is a recent. develop- 
ment of the Atlas Ball Co., Philadelphia, Penn. Its design 
and construction are apparent from the halftone, which 
shows a double-ended limit gage, while the same type of 
gage, provided with a measuring ball at one end only, is 
also made. 
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INTERNAL BALL-PLUG GAGE 


It will be readily appreciated that the method of attach- 
ing the ball to the rod is important in order to avoid any 
distortion. This is accomplished in this case by electric 
welding in a specially designed machine equipped with 
water-cooled dies. 


os 
ve 


Small Disk Grinder 


The grinder shown carries a 9-in. disk and has a single 
fiat rest, which is adjustable so that the work may be 
ground either square or on a bevel. The opposite end 
accommodates any wheel having a %-in. hole, and up 
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SMALL Disk GRINDER 


to 8 in. in diameter. It is equipped with a plain rest 4 
in. below the center of the spindle and arranged to sup- 
port work on either side of the wheel. The spindle is 


4% in. in diameter, running on ring-oiling, adjustable 


bearings and driven by 24-in. belt. This grinder is a re- 
cent product of the Bickford Machine Co., Greenfield, 
Mass. 


os 
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Arbor Press 


The machine shown is the latest addition to the line of 
arbor presses, built by Edwin E. Bartlett, 326 A St., Bos- 
ton, Mass., and is known as No. 7. Essentially it is sim- 
ilar to the previous design shown in our columns, except 
in size and power. 

When the lever is in the position as shown, the rack or 
ram may be easily moved up or down by means of the 
handwheel, The knee is operated by a crank as shown, 
revolving a screw by a pair of miter gears. 
runs in a nut in the base. The design is such that the 
knee can be lowered to ity extreme position ‘without the 
screw reaching the floor. This makes it possible to place 
the press in any position without cutting the floor for the 
screw. The knee is held to the frame by two studs and 


This screw 

















LARGE Arspor PREss 


nuts. These nuts are adjusted and locked so that the 
knee can be easily moved. The pitch of the elevating 
screw is such that these nuts do not require to be tight- 
ened to hold the knee under the heaviest pressure. 

This machine has a leverage of 250 to 1 and a pressure 
of 25 tons is obtainable on it, 
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Ball-Bearing Hanger 


The ball-bearing lineshaft hanger, shown in Fig. 1, is 
equipped with four adjusting screws, on which is sus- 
pended the ball-bearing box, and which provide lateral 


and vertical adjustment. In order to avoid disturbance 
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Fie. 2. Apaprer ror Suart-Hancer BALL BEARING 
of the balls in the event of the shaft springing under load, 
the bearings used in this hanger are equipped with the 
“adapter” shown In Fig. 2. This consists of a taper sleeve 
and locking nut, which secures the bearing rigidly in po- 
sition on the shaft. 

The hanger shown is a recent product of the 8S. K. F. 
Ball Bearing Co., New York, N. Y., and is made in both 
post and drop forms. 
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Oilstone Grinder 


This grinder, designed for general shop use, is equipped 
with a coarse and fine oilstone, and an adjustable tool rest 
is provided for each wheel. Kerosene oil is used as a 
lubricant and is delivered to the stones by means of a ro- 
tary pump, which takes the oil from the reservoir in the 
base. The oilstone wheels are cup-shaped, and the oil is 
directed to the inside of the wheel, penetrating to the sur- 
face through centrifugal action. Oil guards prevent the 
oil from splashing from the wheels. 

At the back of the grinder is mounted a cylinder or ring 
emery wheel, alongside of which is a table with a slide for 
holding the work. The slide is provided with micrometer 
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OILSTONE GRINDER 


adjustment and the slide table is adjustable to any angle. 
The ring wheel runs four times as fast as the oilstone 
wheels. When the machine is to be motor-driven, the 
motor is placed in the base and belted up to the pulley. 
It is a recent development of the Mummert-Dixon Co.. 
Hanover, Penn. 
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Wire-Wheel Spoke Swaging Machine 


The machine shown is an improved type of automatic 
swager, recently developed by the Langelier Manufactur- 
ing Co., Providence, R. I., for swaging automobile wire- 
wheel spokes. It takes the wire from the coil, straight- 
ens it before entering the machine, swages the spokes be- 
tween butts, and mechanically cuts them off to length 
after swaging, all of these operations being entirely auto- 
matic. 

The coil of wire is supported on a wire reel resting on 
the floor at the left, from which it unwinds as it 
drawn through the straightener, which is of the rotary 
type with offset steel eyelets mounted on ball bearings in 
suitable holders so designed as to avoid marring the finish 
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of the wire. 
The wire enters the machine through the rear end of 
the hollow spindle carrying the dies, and as it is- drawn 
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through these swaging dies, they close automatically over 
the wire, after allowing the portion forming the butt to 
pass out of them, and impart a high number of sharp 
blows simultaneously in couples, from diametrically op- 
posite directions. This reduces the stock rapidly for the 
distance between the butts, when the dies again open me- 
chanically, allowing the portion of wire forming the 
opposite butt to pass out of the machine unswaged. 

The outward travel of a saddle with a chuck mounted 
on a horizontal slide, in front of the machine head, draws 
the wire through. This saddle is provided on its rear 
with a rack, seen projecting at the end of the slide, in 
which meshes an oscillating segment gear, already set 
in motion by a face cam and roller underneath the bed 
of the machine. 

The connection between the segment and the cam-roll 
lever is obtained by means of a special form of link hav- 











Am. Machinist 








WireE-WHEEL SPOKE-SWAGING MACHINE 


ing a right- and left-hand nut, readily reached and locked 
from the rear. This, upon being adjusted vertically, var- 
ies the centers of the link pins, increasing or decreas- 
ing the arc of travel of the segment gear and correspond- 
ingly varying the travel of the saddle on the horizontal! 
slide above the bed, producing thereby spokes of different 
overall lengths and with different swaged portions be- 
tween the butts. 

The cutting-off attachment consists of two hardened 
and ground steel bushings, whose two cutting faces are in 
close contact and slide past each other rapidly at the 
proper time. 

On ordinary automobile wire-wheel spokes the output 
of this machine reaches as high as three finished spokes 
per minute. Special attention has been given to the 
elimination of losses of time between operations. While 
one spoked is being swaged a finished spoke is being cut 
off. 

Forced lubrication is provided for all running parts 
and the machine is built for either belt or motor drive. 
The machine weighs about 5500 Ib., and occupies a floor 
space of about 3x6 feet. 
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Riveting Hammer 


The riveting hammer shown is a recent product of the 
Ingersoll-Rand Co., New York, N. Y., and as will be 
noted, the valve chamber is independent of the piston 
chamber, which permits the use of pistons of different 
lengths without the liability of valve breakage 

The grip-handle is provided with a single lever throttle 
with long bearing, and the handle is attached to the cyl- 
inder by means of two bolts, which are parallel to the 





Aw Macn NIST 














Rivetinc HAMMER 


cylinder on the sides. This construction is designed to 
secure perfect locking of the handle to the cylinder and to 
preclude the necessity of a vise or other mechanical device 
for holding the tool in taking apart or assembling. 

The cylinder and handle are drop-forged and have a 
sand-blast finish to overcome hand slippage. The ham- 
mer is made in two sizes, with 6- and 8-in. stroke for driv- 
ing rivets up to % and 114 in., respectively. 
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Plier-Wrench 


It will be noted that this plier-wrench is equipped with 
a setscrew on the arm, by which the jaws may be set to a 
size, thereby taking all the back strain of the plier arms. 


— 

















PLier-WRENCH 


When used as an ordinary plier, the setscrew is turned 
back, where it is entirely out of the way. 

This tool is made in two handy sizes by the West 
Haven Manufacturing Co., New Haven, Conn. 
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Round Rawhide Belt Lacing 


Round rawhide belt lacing has recent)y been developed 
in this country by the George W. Southwick Co., 35 War- 
ren St., New York, N. Y. ‘It is made in three sizes, 14, 
15 and 16 gage. 

The round form of lacing eliminates the necessity of 
large holes cut in the belt, impairing its strength. At 
the same time it does not bunch in a way to cause a jump 
or jerk when the joint passes over the pulley. The raw- 
hide is twisted in cord-like form under high tensile strain, 
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and the finished product sufficient tensile 


strength and ductility to adapt it for belt-lacing pur- 
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Electric Grinder 
The grinding and buffing machine shown is of the self- 
ontained type and requires little explanation. The motor 
's entirely inclosed, equipped with heavy shafts and dust- 
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ELECTRIC GRINDER 


proof bearings, which are ring-oiled and self-lubricating. 

These grinders are made in two sizes, for 3 and 5 hp., 
by the United States Electrical Tool Co., Cincinnati, 
Ohio. 
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Double Tumbling Barrel 


The double tumbling barrel shown in the engraving is in- 
tended for handling small metal parts, such as stampings 
of all kinds, pins, studs, ete. The two barrels are inde- 
pendent of each other and either one or both may be op- 
erated at will. 

The driving pulley is on a shaft, which carries a pin- 
ion at each end and when either barrel is dropped into 
horizontal position for operation, a gear on the end of 
the shaft which carries the barrel engages the driving 
pinion and the barrel revolves until stopped by being 
swung up to vertical position by means of the handle at 
the side. When placed in the latter position for loading 
or when out of use, the barrel is prevented from tipping 
accidentally by a locking pin, which is passed through 
the bottom of the supporting bracket. When swung down 
into operative position, the weight of the barrel and work 
is not taken by the gears, but by two rollers immediately 
under the driving shaft, which take the upward pressure 
the tumbler shaft. 


of the projecting inner end of 
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The barrels are about 10 in. inside diameter at the 
large end and taper to about 414 in. at the mouth. The 
length is 8 in. There is a triangular vane or rib in each 
barrel, which is attached at one edge to the inner wall 
of the barrel and placed tangential to the axis. When 
the barrel is in operation its sloping chamber carries the 
work toward the rear or larger end of the receptacle, and 
the vane or rib as it swings upward with the rotation of 
the barrel carries the work upward and discharges it again 




















DousLe TUMBLING BARREL 


toward the front end of the chamber, so that the work 
and polishing material are given a continuous helical 
movement during the process. 

The barrel lid is taken off by releasing a pair of spring 
knobs pivoted at either side and the work may then be 
removed or the barrel may itself be removed by releasing 
two thumb-screws at the bottom. This feature enables 
barrels to be interchanged and permits of the ready use of 
different barrels for different purposes if so desired. For 
example, one barrel may be kept for work requiring an 
abrasive, another may be of wood for a ball-burnishing 


process, and so on. The manufacturer of this tumbling 


barrel is Adolph Muehlmatt, Cincinnati, Ohio. : 
Qualifications of a Machine Shop 
Instructor 


By P. B. ALLAN 


From the general opinion that the average mechanic 
has on the subject of teaching trade in an industrial 
school, I am led to believe that as a class they have very 
little idea as to what should be expected of an instructor 
in a school shop. They are too apt to think that any 
man who can run a machine can give instructions; and 
so he can, probably, on operation. But we expect far more 
of him. 

In the first place, he should be a man of clean habits, 
both mentally and physically. It is hard to consistently 
talk to boys on personal hygiene if some of their instruc- 
tors are doing the things against which you are advising. 
As it was once aptly put to me when we were looking for 
a machine-shop instructor, “I know a number of good 
men for the job, but they all get drunk.” Quite a serious 
objection even toa commercial shop foreman. 
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Turning to the educational requirements; the instruc- 
tor is hired to give instruction in machine-shop work. It 
is, therefore, essential that he shall have had at least five 
years’ actual experience at his trade (more is better). But 
it is an unfortunate thing to get a man who can barely 
write his own name no matter how good a mechanic he 
may be. Sooner or later the boys find it out and imme- 
diately begin to lose confidence in him. 

Then again, when it comes to some machine operations 
it is to the advantage of the boy to have an instructor 
capable of figuring angles, tapers, speeds, ete. The shop 
instructor is in close touch with the boys, and if capable, 
has innumerable opportunities to drive home’ practical 
applications of shop mathematics. If incapable, these 
problems and opportunities never exist. 

BLUEPRINTS 

In the matter of blueprints, that continual warfare 
between shop and drafting room is carried on just as 
vigorously in the school shop as elsewhere. You may have 
a boy spend several days on a drawing working out calcu- 
lations in connection with it, meanwhile trying to impress 
on him the importance of it all and thinking that pos- 
sibly you have accomplished something. The next day 
he may go into the shop to make the piece under the 
supervision of a man who does not understand blueprints 
and have the whole thing disregarded. He may get out 
a piece of work that answers the purpose, but the lesson 
is lost and the boy has lost respect for the importance 
of the drawing. 

In my opinion, it is better to over-estimate the import- 
ance of the drawing, if that be possible. Any information 
missing from the print should not be supplied in the 
shop, but the boy should be sent back to the drafting room 
to put it in. This codperation can only be given by a 
man thoroughly in sympathy with the whole thing and 
of sufficient education to see these points as they occur. 

As to the matter of handling the boys, this is not the 
simplest part of the job by any means. The shop instruc- 
tor must have sufficient self-respect to demand the respect 
of the boys. He must be even-tempered, or he will have 
a strike on his hands. If boys are used fairly and firmly, 
they are good people to work with; if used unfairly or 
allowed to get the upper hand they are merciless. 

I believe the actual size of a man has a good deal to 
do with his success in governing boys, because the rougher 
element have been brought up to respect nothing but 
physical force. Reasoning does not appeal to them be- 
cause it is not understood. By this I do not mean that 
the instructor must be a manhandler, but simply big 
enough to put down any unruly boy that may be tempted 
to try a fall with him. 

In conclusion, let me say that the job is no “cinch.” 
Where the machinist before found himself running one 
machine, tending one job and minding his own business, 
he now finds himself running ten or a dozen machines 
with as many different jobs, and helping a similar number 
of boys. It is a mighty busy job if conscientiously done. 
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Cast Iron for Wearing Surfaces 
SPECIAL CORRESPONDENCE 


The endeavor to secure harder wearing surfaces for 
the ways of lathes, planers, and other machines brings 
the. question of harder castings to the front in a very 
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positive manner. This has led to experiments at different 
times to close the grain of the wearing surfaces by chill- 
ing and other processes. It is extremely difficult to say 
who originated this idea, as it dates back many years. 
This was used by William Sellers & Co. many years ago 
and reinvented, rediscovered or revived, whichever fits 
the case, by a few builders in more recent years. 

By this plan all of the casting was made quite soft so 
as to be easily planed on all necessary surfaces except 
the ways, a fairly open iron being used, the action of 
the chill closing the grain at the desired point. Bearing 
this in mind, L. H. Goodnow, of the Goodnow Foundry 
Co., Fitchburg, Mass., has for a number of years been 
experimenting with iron mixtures in an endeavor to se- 
cure iron that will be close grained, strong and tough, 
and at the same time sufficiently easy to machine so as 
not to increase the cost of working in the shop. 

Some of the results secured were shown in our article, 
Vol. 33, Part 1, page 1049, covering 30,000 solid pro- 
jectiles, 20 in. long, 314 in. in diameter, and weighing 
20 lb., made for the United States War Department. In 
this case the government required a tensile strength of 
27,000 Ib.; and an average of 74 tests, made from a 
core bored out of the center, showed a tensile strength 
of 32,764 Ib. ' 

There is a very marked difference between the grains 
of irons, and in a measure, this indicates its strength 
and wearing qualities. The close-grained iron referred 
to machines as readily as the other and at the same time 
produces a chip with a tendency to curl the same as in 
steel, and has apparently a decided advantage when it 
comes to iron for wearing surfaces. 

There is, however, another point to be considered ia 
this connection, and that is the internal strain produced 
in a machine bed, such as a lathe, in which the ways are 
cast against a chill. In such a case, it is claimed that 
considerable strain must necessarily be set up in this 
part of the casting, only part of which is removed in the 
planing or other machining. 

Some claim that in such a case the peening action 
caused by dropping tools or other pieces on the bed is 
exaggerated in a machine having chilled ways. They 
seem to believe that the tension due to the chilling, and 
which remains unrelieved after the planing, makes the 
surface much more sensitive to even slight shocks, and 
that these so disturb the relations of the particles as 
to cause marked distortion after the machine has been 
in use for some time. 

Whether this is borne out in actual practice or not, it 
seems advisable to use a close-grained iron, both strong 
and tough, if it can be secured at a reasonable price and 
can be easily machined. 

ros 

If a hole is to be drilled in a piece of metal too small to 
bolt to the table and of such a shape that it is difficult to 
hold, it can usually be prevented from turning during drilling 
if a double thickness of emery cloth, doubled face outward, 
is placed between it and the table.—Railway and Locomotive 
Engineering.” 
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Announcement is made of the 13th annual six-weeks’ sum- 
mer school of the College of Engineering of the University 
of Wisconsin, which opens on the 23d of June. Courses of 
instruction and laboratory practice are offered in electrical 
hydraulic, steam and gas engineering, mechanical drawing, 
applied mechanics, testing of materials, machine design, shop 
work and surveying, in addition co which subjects may be 
taken in the College of Letters and Science. 
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PSYCHOLOGY AND INDUSTRIAL EFFICIENCY. By Hugo 
Munsterberg. Three hundred and nine 54x8-in. pages; 
indexed. Price, $1.50, net. Houghton, Mifflin Co., New 


York, N. Y 


This is a book that is bound to be read by industrial man- 
It was written after a careful study of the work of 
does not hesitate to analyze un- 
favorably some of their pet methods. It will stir up con- 
siderable comment, some favorable and doubtless more un- 
favorable. But in any event, it shows the industrial manager 
much work which he should do, and toward which he is 
blindly groping. 

After a general introduction, pointing out that experi- 
mental psychology has had application in teaching, in medi- 
cine, and in criminology, there is developed the need of a 
similar application to industrial pursuits. After this point of 
view is developed, the three chief purposes of business life 
are selected, which are important in commerce and industry 


agers. 


efficiency engineers, and 


and every economic endeavor: 

We ask how we can find the men whose mental qualities 
make them best fitted for the work which they have to do; 
secondly, under what psychological conditions we can se- 
cure the greatest and most satisfactory output of work from 
every man; and finally, how we can produce most completely 
the influences on human minds which are desired in the in- 
terest of business. In other words, we ask how to find the 
best possible man, how to produce the best possible work, 
and how to secure the best possible effect. 

The text is then divided into three parts in keeping with 
these desires. In the opening of the part devoted to the best 
possible man, it is pointed out that there are many human 
qualities which are not observable from a chance impres- 
sion, but which nevertheless are important in picking a man 


for a particular place. 

When we inquire into the qualities of men, we use the 
word in its widest meaning. It covers, on the one side, the 
mental dispositions which may still be quite undeveloped and 
which may unfold only under the influence of special condi- 
tions in the surroundings; but, on the other side, it covers the 
habitual traits of personality, the features of the individual 
temperament and character, of the intelligence and of the 
ability, of the collected knowledge and of the acquired ex- 
perience. 

From this manifoldness, it necessarily follcows that some 
are more, some less, fit for the particular economic task. 
In view of the far-reaching division of labor in our modern 
economic life, it is impossible to avoid the question, how we 
can select the fit personalities and reject the unfit ones. 

Two American movements are then discussed, Scientific 
Vocational Guidance and Scientific Management. Following, 
the author turns to some of his own work in experimental 
psychology, and describes experiments and results obtained 
in selecting motormen for electric railway service, men for 
service on shipboard, and telephone operators. 

In the second part, there is one chapter that will receive 
is Chapter 16, “Experiments on the 
Problem of Monotony.” Prof. Munsterberg takes issue with 
some of the ideas that repetition work is deadening to the 
mental faculties. He describes how in visiting shops he tried 
to discover the particular job which, from the standpoint of 
the outsider, presented itself as the most tiresome possible. 
In the course of his investigations, he selected that of wrap- 
ping and packing incandescent lamps, and a simple punch- 
press operation. He said that he approached this question 
with a preconceived theory. 

I fancied that certain persons had a finer, subtler sense 
for differences than others, and that they would récognize a 
manifoldness of variations where the others would see only 
uniformity. In that I silently presupposed that the percep- 
tion of the uniformity must be something disturbing and 
disagreeable and the recognition of variations something 
which stimulates the mind pleasantly. 

However, he discovered that this theory 
that the opposite hypothesis seemed true. 


I found that just the ones who 
least, hate it most, and that those who have a strong per- 
ception of the uniform impressions and who overestimate 
their number are the ones who on the whole welcome repeti- 
tion in life. 

The woman had packed, during 12 years of service, about 
50,000,000 lamps, each demanding about 20 finger movements. 
But in spite of this enormous number of repeated move- 
ments, she still found variation in her work. 


She assured me that she found the work really inter- 
esting, and that shg constantly felt an inner tension, think- 
ing how many boxes she would be able to fill before the 
next pause. Above all, she told me that there is continuous 
variation. Sometimes she grasps the lamp or paper in a 
different way, sometimes the packing itself does not run 
smoothly, sometimes she feels fresher, sometimes less in the 
mood for the work, and there is always something to observe 
and something to think about. 

The man running a punch press reported that at first 


much consideration. It 


was wrong and 


perceive the repetition 
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the work was fatiguing, but that later on he began to like 
it more and more. . 

But he added especiall 
satisfies him, but that 
activity itself. 

Continuing further, Prof. Munsterberg states that this is 
the usual trend. Testimony such as this is of value, as start- 
ing to stem the tide of disapproval of repetition work, which 
is going the rounds of the technical press. Repetition there 
must be as long as we have manufacturing, and instead o“% 
growing less as time goes on, it is bound to increase. Thus it 
is consoling and encouraging to read that one careful in- 
vestigator believes that it is not mentally deadening. 

The last section deals with satisfaction of economic de- 
mands, the effects of advertisements and display, experiments 
with reference to illegal imitation, buying and selling, and 
the future development of economic psychology. It has been 
frequently said that today we need scientific distribution 
rather than scientific production. This is vigorously put in 
the following quotation: 


The idea of scientific management must be extended from 
the industrial concerns to the commercial establishments. 
The questioning and answering, the showing and replacing of 
the goods, the demonstrating and suggesting by the sales- 
men, must be brought into an economic system which saves 
time and energy, as has been tried with the laborer in the 


that it is not only the wage which 
e takes decided pleasure in the 
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J. S. A. Wheeler, for many years superintendent of the 
Frick Co., Waynesboro, Penn., died on Apr. 19. 


Henri Sandoz, a pioneer in the great national watch in- 
dustry of Switzerland, and founder and manager of the Ta- 
vannes Watch Co., Tavannes, Switzerland, died on Mar. 18, in 
his sixty-third year. 

Early in life Mr. Sandoz developed special mechanical 
ability as applied to watch manufacture, and he was reputed 
to have been the first to introduce precision tools of Ameri- 
can make to the watch industry of Switzerland. He was a 
staunch admirer of American precision machinery and it is 
said that his shops were equipped with machine tools of 
American make exclusively. From a modest beginning some 
20 years ago, Mr. Sandoz built up his business until it be- 
came the largest in the watch-making industry of Switzer- 
land, employing about 1000, and having a daily output of 
2500 watches. 

James Tangye, one of the famous Tangye brothers so well 
known in English mechanical circles, died at his home in 
Cornwall, on Apr. 4, aged 88 years. While each of the 
brothers, of whom George Tangye is now the sole sur- 
viver, did his share to build up the well known firm of 
Tangyes, Ltd., it is generally accepted that James’ wort. 
and influence were foremost up to the time of his retire- 
ment from active work in 1872, while still a comparatively 
young man. 

Possibly James Tangye’s application of the principles of 
hydraulics, his earliest introduction to which was in con- 
nection with Brunel’s testing machine, was among his most 
important work, at all events as regards the fortunes of his 
firm. 

His introduction of the portable hydraulic jack caused an 
immense stir in engineering circles at the time and brought 
about a revolution in manufacturing methods. As pointed out 
by “The Engineer” it is a curious fact that this appliance as 
it came from his pencil has remained very nearly unaltered 
until the present day. James Tangye also applied the princi- 
ple of his jack to a number of other purposes, and designed 
a series of handy tools for punching, shearing and other- 
wise manipulating iron by hand, as well as special presses 
for a variety of uses. 

James, at the suggestion of his brother George, also got 
out the drawings for a series of steam engines of different 
powers which could be made to standard. This was an 
entirely novel departure, all engines having previously been 
made one by one and without any reference to inchange- 
ability of parts. Of these drawings it is stated that, like all 
that ever proceeded from his hands, the design was pro- 
duced once for all, and needed no retouching or modification 
as long as the conditions for which it was intended remained 
unaltered. In these engines the overhanging cylinder, the 
crank plate and the form of connecting rod were all entire 
innovations. The whole engine was, in fact, an advance on 
anything of the kind previously introduced. The high-speed 
governor was also more delicate and efficient than any of its 
predecessors. Having designed the series of engines, James 
set himself to evolve improved methods of manufacture, and 
the introduction of jigs is attributed to him. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The National Automatic Machinery Co., recently incorpor- 
ated at $800,000, is planning the erection of a factory at 
Bratleboro, Vt., to manufacture automatic machines. 

Fire in the boiler rooms of the Charles Dodge Machine 
Shop, Payne St., Lowell, Mass., caused $2000 damage. 

The City Garage & Sales Co. has been incorporated at 
Pittsfield, Mass., and will build a three-story garage, 75x86 
ft., of concrete, with steel frames. W. F. Ward is treas. 

The Bay State Elevator Co., 51 Taylor St., Springfield, 
Mass., has purchased a tract of land in East Springfield, about 
11 acres, and is planning to build a factory at once. A one- 
story building about 200x200 ft., of heavy mill construction, 
will be first built. Noted Apr. 17. 

W. C. Bartlett, Springfield, Mass., will soon commence the 
construction of a one-story garage, of brick and concrete, 
75x75 ft. The estimated cost is $8000. 

The plant of the Bay State Stamp Co., Chandler St., Wor- 
chester, Mass., was destroyed by fire, Apr. 14. Loss, $30,000. 

Bids are being received on plans prepared by Lockwood, 
Greene & Co., 320 Fifth Ave., New York, N. Y., for a factory 
at the West End, Bridgeport, Conn., for the Blue Ribbon 
Auto & Garage Co. Two buildings will be built. The main 
building will be 52x155 ft., three stories, and the second 56x82 
ft., three stories, both of heavy mill construction. A number 
of elevators and a large amount of skylight work will be 
required. The cost is estimated at $80,000. Noted Apr. 24. 

The Winchester Arms Co., New Haven. Conn., has had 
plans prepared for a five- story addition to its plant on Win- 
chester Ave. The estimated cost is $20,000. Noted Apr. 24. 


The Manufacturers Foundry Co., Waterbury, Conn., has 
had plans prepared for the erection ‘of two large additions to 
its plant, on Railroad Mill St. They will be iox65 ft., and 
35x52 ft. Griggs & Hunt are the archs. 

The American Pin Co., Waterville, Conn., 
contract for an addition to its factory on Thomaston Ave. 
The structure will be of brick, mill construction, four stories 
and basement, 250x50 ft., with steel truss roof and freight 


has awarded a 


elevators. Theodore B. Peck, 65 Bank St., Waterbury, Conn., 
is arch. 
MIDDLE ATLANTIC STATES 
The Hart Machine Co., Arlington, N. Y., has broken 


ground for its new plant. Ferguson & Co., Paterson, N. J., 
are archs 

Fire, Apr. 5, destroyed the cupola house 
the Buffalo Smelting Works, foot of Austin St., 
Loss $50,000. 

Plans have been filed by 
the construction of a three-story 
at Elmwood Ave. and the Erie R.R., 
mated cost is $20,000. 

The Hexagon Tool Co., 325 Pearl St., 
had its manufacturing establishment and stock rooms en- 
tirely destroyed by fire last week. The estimated loss is 
from $10,000 to $12,000, which is fairly well covered by in- 
surance. The company is now looking for a new plant and 
within a short time will be in the market for lathes, millers, 
grinders and other small tools and supplies. 

The Molin Plow Co. has announced that it will 
four-story factory, 320x800 ft., at Poughkeepsie, N. 
H. Carver is gen mgr. Noted Apr. 24. 

The Sedgwick Machine Works, Poughkeepsie, N. Y., is 
negotiating for a site for a new and enlarged plant. D. R. 
Sedgwick is mer. 

The E. Wirstein Co., manufacturer of optical supplies, 242 
Andrew St., Rochester, N. Y., has awarded a contract for the 
erection of a four-story factory, 121x63 ft. The estimated cost 
is $30,000. Leon Lempert is arch. 

The Appler Refillable Fuse Co., Inc., recently incorporated 
with a capitalization of $40,000, will establish a factory for 
the manufacture of electrical fuses, etc., at Syracuse, N. Y. 
G. W. Appler, Lyons, N. Y., O. J. Laughlin, Syracuse and H. 
Cc. Beatty, Skaneateles are the directors. 

The American Radiator Co., Chicago and New York, will 
build a new plant at Bayonne, N. J., to cost $353,725. <A build- 
ing permit for erection has been issued, W. E. Strong is arch. 
for the company. Noted Mar. 13. 

Frederick Peter, Burlington, N. J., will build a 
mercial garage on High’'St. 


The Mutual oundry & Machine Works, Jersey City, N. J., 
operated by J. R. Forbes, will build a one-story reinforced- 
concrete addition to the plant on Brooks St., to cost about 
$25,000. The company specializes in gray-iron castings. 


The Lambertville Iron & Steel Co., plans to install new 
motor equipment at its plant in Lambertville, N. J 


The Lakeside Improvement Co., Laurel Springs, N. J., is 
planning the erection of a plant for the manufacture of 
electrical machinery. 

The Universal Caster & Foundry Co., Newark, N. J., spe- 
cializing in furniture casters, has taken out a permit to 
build an addition to its plant on Ferry St. 


at the plant of 
Buffalo, N. Y. 


the Atlas Steel Casting Co. for 
steel addition to its plant 
Buffalo, N. Y. The esti- 


New York, N. Y., 


build a 
Ss S. 


new com- 


Trenton, N. J., 


manufacturer of san- 
specialties and fittings, is planning the erec- 


The J. L. 
itary plumbin 
tion of an addition to its plant, to consist of a new enamel- 
ing department and extension to the brass working shop. 

The Public Service Corporation, Newark, N. J., has award- 
ed contracts for a one-story brick addition, 20x73 ft., to its 
machine shop at the Plank Road careers. East Ferry St., to 
cost about $4000, and a one-story addition to its paint shop 
at the same location, 16x24 ft., to cost about $2000. 

The B. M. Shanley Co., Newark, N. J., will make alterations 
and extensions to its jewelry factory on Governor St. A per- 
mit for the work has been issued. 

Kregor Kurkjam, Princeton, N. J., 
on Chambers St., and plans the erection of a commercia 
rage of steel and concrete. 


J. Svinsky, New Haven, 


Mott Co. 


has acquired property 
ga- 


Conn., plans to build a shop on 
Pearl St., Watertown, N. J., for refining brass and copper. 

The American Metal Co., 52 Broadway, New York, N. \, 
which has plants operating in Bartlesville and Collinsville, 
Okla., and at Altoona, Kan., has purchased from John A. Bell, of 
Pittsburgh, 2500 acres of Pittsburgh vein coal and 350 acres of 
surface land at Burgettstown, Penn. On this surface land the 
company will commence the building of its zinc and sulphuric 
acid plant. A subsidiary company, known as the American 
Zinc & Chemical Co., is being organized. What is known as 
a one-unit plant will be erected and will have a capacity of 
40,000 tons of sulphuric acid and 20,000 tons of zinc annually. 
A shaft will be sunk and coal mining operations will be com- 
menced coincident with the opening the plant. The initial 
investment in this new plant will be not less than $2,000,000, 
and it is expected that when the entire plant is completed 
it will represent an investment of approximately $5,000,000. 


_A permit has been issued to the Erie Malleable Iron 
Works to construct a foundry on 12th St., between Cherry 
and Poplar Sts., Erie, Penn. Estimated cost, $200,000. The 


four stories. Noted Apr. 13. 
contract has been award- 


building will be 300x600 ft., 

We are officially advised that a 
ed for an extension to the machine shop of the General 
Electric Co., at Erie, Penn. The building will be 275x400 
ft., and calls for 1200 tons of steel. Noted Apr. 17. 

The North Wales Machine Co., has broken ground for 
the erection of an addition to its plant at North Wales, 
Penn. 

_ The Philadelphia Rapid Transit Co., has been granted per- 
mission to demolish the present structures on the property 
bounded by 58th, 59th, Vine and Callowhill Sts., Philadelphia, 


Penn., and erect a car barn and shops. The estimated cost 
is $250,000. 
F. W. Shissler and William West have purchased a site at 


Penn., and will erect a 


Philadelphia, 
of gas and electric- 


Eighth and Spencer Sts., 
manufacture 


six-story factory for the 
lighting fixtures of brass. 
The Pennsylvania R.R., Union Station, 
awarded a contract for the construction of a 
chine shop extension at its shops at Conway, 


The Pennsylvania R.R. Co. is building an 
roundhouse at Vest Morrisville, Penn. 

The Barnes Safe & Lock Co., Pittsburgh, Penn., has pur- 
chased a site in Tyler Ward, Washington, Penn., and plans to 
remove to that city. Plans for a new plant have been pre- 
pared by John W. Vester, arch., Washington. The main 
building will be 300x60 ft., of steel, brick and concrete. 

The Tin Decorating Co., Baltimore, Md., has awarded the 
contract for the erection of a factory 275x350 ft. two stories: 
also an electric service station, 60x100 ft., to cost $600,- 
000. Noted Mar. 6. 

Bids are asked as follows by the 
of the bureau of supplies and accounts, 
Washington, D. C.. for machine tools, ete.: 

Apr. 29. Schedule 5314, Class 92, one 20-in. pattern- 
maker’s lathe, with carriage for delivery at Charleston, 
S C. 


Pittsburgh, has 
two-story ma- 
Penn. 


addition to its 


paymaster-general, chief 
Navy Department, 


Schedule 5315, Class 101, one 
capable of crushing ten tons per 


Schedule 5316, Class 102, for furnishing and installing new 
potering machine and controller for elevator, Portsmouth, 


stone-crusher, 
hour, for 


gyratory 
Boston, Mass. 


type, 


Schedule 5320, 
New York, 
ana, to be 
respectively. 


Schedule 5329, 
trolley hoists; 
frogs, for the 
i - ie 


Class 111, ten trolley hoists for the U. S. §S. 
Class 112, 32 trolley hoists for the U. S. S. Louisi- 
delivered at Brooklyn, N. Y., and Norfolk, Va., 


Class 161, 22 one-ton chain-hoists 
and Class 162, 38 malleable-iron trolley 
U. S. S. New York, to be 


and 20 
track 
delivered at Brooklyn, 


May 6, 1913, Schedule 5319, a large uantity of steel 
plates. shapes and bars, to be delivered at Mare Island 
‘alif. : 

Schedule 5331, Class 35, two multiple ane Ge automatic 
screw machines, for delivery at Portsmouth, H. 


Schedule 5336, Class 41, one hand lever type vertical mul- 
tiple spindle drill, motor-driven; Class 42, 5 turret lathes and 
two turret threading attachments; Class 43, one medium- 
sized cut-off saw; Class 44, one combination band, scroll and 
resawing machine, all to be delivered at Newport, R. I. 
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Schedule 5337, Class 51, one “Oeking”’ combined bar and 
angle cutter and punch, to be delivered at Norfolk, Va. 


May 13, 1913. Schedule 5334, Class 51, one steam pres- 
sure disinfector for delivery at Guam, M. I 


SOUTHERN STATES 


The Chesapeake & Ohio Ry. Co. plans to build car repair 
shops at Newport News, Va. Estimated cost, $11,000. M. 
Flanagan, Richmond, Va., is master mechanic. 


The Norfolk City Gas Co. Goutesneerre the construction of 
a one-story building, 140x60 ft., of brick, steel and concrete, 
at Norfolk, Va. The building will contain a machine shop, 
meter repair shop, and storage room. 


The Virginia Odorless Ventilator Co., recently organized 
with a capital stock of $50,000, contemplates establishing a 
factory at Norfolk, Va., for the manufacture of a galvanized 
iron ventilator. Willard R. Cook is pres. and A. H. Hodgskin, 
gen. mer. 


John A. Thomas, Zanesville, Ohio, contemplates establish- 
ing a factory at Moundsville, W. Va., for the manufacture of 
a patented motor chemical fire engine. 


The West Penn Traction Co. has had plans prepared for 
an addition to its power plant at Wheeling, W. Va. The build- 
ing will be of masonry, concrete and brick, 63x100 ft., and is 
estimated to cost $25,000. W. E. Moore, Pittsburgh, is engr. 


W. J. Croswell and T. Adams contemplate the construc- 
tion of a garage at Charlotte, N. C., estimated to cost $35,000. 


M. E. Thornton and associates, plan to build a furnace at 
Hickory, N. C., to reduce iron ore and sands electrically. 

The Hickory Milling Co. 
in Hockory, N j 

The Silent Salesman Co., recently incorporated at Colum- 
bus, Ga., with a capital stock vf $299,C00, contemplates estab- 
lishing a plant for the manufacture of an automatic sending 
device. 

The city of Quitman, Ga., contemplates the installation of 


will build a garage at its plant 


additional machinery in its electric-light plant. Estimated 
cost, $8000. 

The H. E. Plof Machinery Co. has moved its offices and 
stock to 770 West Bay St., Jacksonville, Fla., and intends 


to add to its regular lines. The company will carry a com- 
plete stock of mill, boat and dredzing supplies, sawmill ma- 


chinery, engines, pumps andd all accessories for irrigation 
work. 
The Jacksonville Gas Co. will build two one-story ma- 


chine shops at its plant in Jacksonville, Fla. Estimated cost, 


$2500. 


W. R. Huston is organizing a company at Gadsden, Ala., 
the manufacture of electric signs. 


The Moline Plow Co., Moline, Ill, is negotiating for the 
purchase of the Chattanooga Plow Co., manufacturer of 
plows and sugar milling machinery at Chatanooga, Tenn. If 
the transaction is consumated, the plant will be enlarged and 
improved by the new owners. 

Y. H. Gates has awarded a contract for the construction 
of a garage at Memphis, Tenn. Estimated cost, $3000. 

The spoke and handle factroy of N. C. Blaochard, at Spring 
City, Tenn., was recently destroyed py fire, at a loss of $8900. 
The factory will probably be rebuilt. 


for 


The Cincinnati, New Orleans & Texas Pacific Ry. Co. con- 
template additions and improvements to its shops at Somer- 
set, Ky. It is proposed to install new machinery, including a 
40-ton electric crane, electric welding apparatus, and a 60- 
cycle turbine. C. Dougherty, Cincinnati, Ohio, is ch. engr. 


J. A. Whitcomb, Louisville, Ky., plans to build a 
and repair shop on Fifth St., Louisville. 


The Louisville Steel & Iron Co., which is being organized 
at Louisville, Ky., plans to lease the plant of the Louisville 
Bolt & Iron Co., and equip it for the manufacture of sheet 
iron and bar steel. V. R. Conner, New Albany, Ind., and G. 
H. Holzbog, Pittsburgh, are interested in the new 
company. 


garage 


Penn., 


MIDDLE WEST 
The Ohio Bolt & Nut Co., Berea, Ohio, has started work on 


the erection of its proposedd adition. The capacity of the 
plant will be doubled. The company manufactures boits. 
The Crescent Tool Co., Cincinnati, Ohio, is having plans 


prepared for the erection of a machine and tool shop on Read- 
ing Rd. The structure will be of brick and steel, 26x50 ft. 


The Cincinnati Mfg. Co., Cincinnati, Ohio, manufacturer of 
screens and other metal specialties, is considering the erec- 
tion of a factory at Freeman Ave. and Gest St. 


Grosse Bros., 1724 Elm St., Cincinnati, Ohio, are receiving 
bids for the erection of a garage. The building will be two 
stories, 17x37 ft. 


The Cleveland Electric Illuminating Co., Cleveland, Ohio, 
has awarded the contract for the erection of a two-story ga- 
rage, 71x131 ft. and 72x29 ft. The cost is estimated at $40,- 
00. 


The Blackburn Specialty Co., Cleveland, Ohio, has awarded 
the contract for the erection of its proposed factory. The 
building will be three stories and basement, 70x100 ft. Noted 
Apr. 24. 

The Electric Controller & Mfg. Co., Cleveland, 


taken out a permit for the erection of a new factory. 
mated cost, $25,000. Noted Apr. 10 


The Cleveland City Forge & Iron Co., Cleveland, Ohio, has 
taken out a permit for the erection of an addition to its plant 
on East 45th St. 


Ohio, has 
Esti- 
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The American Stove Co., Cleveland, Ohio, will erect a fac- 
tory at Bedford, Ohio. Plans for the erection of the structure 
are being prepared. 

The state of Ohio has awarded the contract for the erec- 
tion of a shop for the Ohio State University at Columbus, 
Ohio. Noted Apr. 17 

The new plant of the Galion Brass & Bronze Co., Galion, 
Ohio, is nearing completion. 

The Sykes Metal Lathe & Roofing Co., Niles, Ohio, has 
awarded contracts for the erection of its proposed factory. 
It will be one story, 80x300 ft., with a wing, 20x60 ft. 

The Ravenna Auto Truck Co., Ravenna, Ohio, has started 
work on the erection of its proposed factory. It will be 50x 
150 ft. The company makes automobile trucks. 

The Williams Supply Co., Sunbury, Ohio, is considering 
enlarging its machine shop. An addition, 60x100 ft., is pro- 
posed. . 

The Trumball Steel Co., 
prépared for the erection of a garage. 
cars. 

The Baldwin Locomotive Works, 
started work on the erection of its new plant, 
district, Ind. 

The Pilot Motor Sales Co., Richmond, Ind., 
work on the erection of a two-story factory. 

The Chalmers Motor Car Co., Detroit, Mich., has started 
work on the erection of an addition to its factory at Detroit. 
The building will be one story, 45x60 ft 

The Detroit Wire Spring Co., Detroit, Mich., has awarded 
the contract for the erection of an addition to its factory at 
Marston and Morrow Sts. 

The Burroughs Adding Machine Co., Detroit, Mich., has 
started work on the erection of its proposed four-story addi- 
tion. The cost has been estimated at $125,000. 

The Universal Motor Truck Co., Detroit, Mich., is consider- 
ing the erection of a new factory to cost about $250,000. 

The Oliver Motor Truck Co.’s plant and repair shop at 
Detroit, Mich., were damaged by fire Apr. 6. Equipment, val- 
ued at $15,000, was destroyed. 


Warren, Ohio, is having plans 
It will house eight 


Philadelphia, Penn., has 
in the Gary 


has started 


The Detroit City Gas Co., Detroit, Mich., is erecting a 
three-story building at Fourth Ave. and Locust St. It will be 
used as a service station, garage and repair shop. The cost 


has been estimated at $14,000. 
The Iriquois Iron Co., Chicago, II1., 
the erection of an addition to its plant. 


The Riverside Iron Works, 106th St. and Buffalo Ave., Chi- 


is receiving bids for 


cago, Ill., are receiving bidds for the erection of a foundry, 
125x30 ft. 
Jacob Jaris, 2842 South Avers Ave., Chicago, Ill., has been 


granted a permit for the erection of a machine shop. The 


building will be two stories in height. 

Edward Copps, Milwaukee, Wis., is considering the erec- 
tion of a marble-cutting plant in Houghton County, Mich. 
Estimated cost, $20,000. 

The National Brass Co., Grand Rapids, Mich., has awarded 
the contract for the erection of a brass foundry. Noted Apr. 
17. 


The William Wrigley, Jr., Co., Chicago, Ill, will erect a 
two-story brick garage, 75x125 ft., at 3034 South Ashland Ave. 

The Peoria Gas & Electric Co., Peoria, Ill, is receiving 
bids for the erection of a garage. 


The Wisconsin Aluminum Foundry Co., Manitowoc, 


will erect a plant at 16th and Franklin Sts., Manitowoc. 
are being prepared by Earl F. Miller, arch., Manitowoc. 


The Racine Steel Mfg. Co., Racine, Wis., has started work 
on the erection of the proposed addition to its plant. 


The Falls Machine Co., Sheboygan, Wis., has started work 
on the erection of its proposed addition. 


Wis., 
Plans 


WEST OF THE MISSISSIPPI 


The plant of the Dubuque Boat & Boiler Works, Dubuque, 
Iowa, was destroyed by fire on Apr. 20. Loss, $75,000, partly 
covered by insurance. 


WESTERN STATES 


John Harms and Harry Swofford, Chehalis, Wash., are hav- 
ing plans prepared for a commercial garage and machine shop 
to be erected on Pacific Ave. and Prindel St., Chehalis. 


The plant of the Sumner Iron Works, Everett, Wash., which 
was recently destroyed by fire, will be rebuilt. Noted Apr. 17. 


E. L. Gage, Berkeley, Calif., is interested in a company 
which has acquired a site at Berkeley and will erect a plant 
for the manufacture of the Gageweigh scale truck. The plant 
will be capable of turning out 25 scales per day. Z. P. Smith, 
Winfiel Schmidt and other local men are also interested. 


The Co-Operative Motors Co., Long Beach, Calif., will erect 


a three-story garage of concrete and brick. The estimated 
cost is $70,000. 
J. B. Dawson, Pacific Electric Bldg., Los Angeles, Calif., 


will erect a commercial garage and machine shop on Figueroa 
t.. Los Angeles. The building -will be 500x165 ft., and will 
cost approximately $8000. 
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Cc. F. Stuart, Los Angeles, Calif., is planning the erection 
of a commercial garage and machine shop, 54x160 ft., on the 
corner of Western Ave. and Washington St., Los Angeles. 
A eng M. Tyler, Hibernian Bldg., Los Angeles, is preparing 
plans. 


W. W. Phelps, Los Angeles, Calif., is planning for the 
erection of a commercial garage and machine shop, 50x125 ft., 
on Pico St., Los Angeles. John T. Zeller, Currier Bldg., Los 
Angeles, is preparing plans. 


The Aubrey Mfg. Co., Napa, Calif., has secured a factory 
building at Napa, and will install equipment for the manu- 
facture of vacuum-cleaning apparatus. : 
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The Girard Investment Co., Oakland, Calif., plans to erect 
a one-story commercial garage at Broadway and Orchard St., 
Oakland. The estimated cost is $10,000. A. F. & O. M. Rous- 
seau, Monadnock Bldg., San Francisco, are the archs. 
W.H. McMaster, San Francisco, Calif., plans to erect a com- 
mercial garage and machine shop near the west end of the 
Third St. tunnel, San Francisco. 

The lowa Furnace Co. contemplates the erection of a pant 
at Santa Ana, Calif., for the manufacture of furnaces. W. H. 
Calhoun is pres. 


CANADA 


The Crown Reserve Mining Co., Cobalt, Ont., plans the en- 
largement of its McEnaney mill from 5 to 20 stamps, and 
hopes to have the full 20 stamps in vperation before the end 
of the summer. John Carson is Vres. 

The Maritime Nail Co., St. John, N. B., will establish a 

lant for the manufacture of wire und wire nails on Island 
Ko. 1, Fort William, Ont. The estimated cost 1s about $5(v,- 
000. 

The Canadian Pacific Ry. Co. will build large additional 
shops at North Bay, Ont., for she manufacture and repair of 
locomotives and cars. The estimated cost of buildings and 
equipment is $250,000. 

The Steel Equipment Co. has been organized at Pembroke, 
Ont., by E. A. Dunlop, J. W. Smith, J. F. Munro, A. E. Cock- 
burn and others, and will erect a factory for the manufacture 
of steel and metal office equipment. The company will operate 
the Eclipse factory at Ottawa, until the Pembroke plant is 
completed. 

The Cleveland Mfg. Co., Ltd., will erect a plant at Wey- 
burn, Sask., for the manufacture of stoves and furnaces. 

The Anthes Foundry Co., Toronto, Ont., will purchase a 
five-acre site at Calgary, Alta., for the construction of a 
foundry. 

The Oil Motor & Mfg. Co., St. John, N. B., incorporated 
with $150,000 capital, will erect a factory at St. John, for the 
manufacture of oil and other internal combustivun engines. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 


One of the H. H. Putnam Lumber Mills, at Danforth, Maine, 
was destroyed by fire, Apr. 17. Loss, $20,000. 
The lumber mill at Portage, Maine, owned by the Burn- 


ham Lumber Co., Boston, Mass., and operated by the Portage 
The loss is estimated 


Lake Mill Co., was destroyed by fire. 
at $65,000. It will be rebuilt at once. 

The Portland Billiard Ball Co., Portland, Maine, contem- 
lates the erection of a factory in Portland for the manu- 
acture of billiard and pool bails. Alonzo Burt, of Albany, 
N. Y., is pres., and W. W. Cole, Portland, is gen. mgr. 

The shoddy mill of the John T. Slack Cor., at Park St., 


was destroyed by fire, Apr. 17. Loss, $10,000 


Springfield, Vt., 
building of the Cote Piano Manufacturing 


The foundry 


Co., Fall River, Mass., was damaged $10,000 by fire, Apr. 15. 
The Prest-O-Lite Co., of Indianapolis, Ind., will build a 
two-story brick factory, 89x63 ft., at Indian Orchard, Mass. 


The estimated cost is $13,000. 


The Standard Lime Co., a new corporation, has leased the 
build lime kilns and 


Deely quarries at Lee, Mass., and will 
a hydriating plant. 
The Patterson Rubber Co., Lowell, Mass., is planning the 


erection of a five-story factory, 300x70 ft., as an addition to 
its plant. 

The Blackington Mills, of North Adams, Mass., has se- 
cured the Waterhouse & Howard mill, which has been closed 
for some time, and will equip it as an auxiliary plant. 

The Baltimore Paper Mill, at Walpole, Mass., owned by the 
J. Y. Wall & Son Paper Mills, of Highland Lake, Mass., was 
destroyed by fire, Apr. 16. Loss, $50,000. 


MIDDLE ATLANTIC STATES 


The K. J. Waters Co., manufacturer of cleaning compounds, 
has purchased a site at the Pennsylvania R.R. and Dorothy 
St.. Buffalo, N. Y., and will erect a two-story concrete fac- 
tory and warehouse. R. J. Waters, 819 Iroquois Gas Co. Bldg.., 
is gen. mer. 


Fire, Apr. 16, damaged the plant of the New York & 
Brooklyn Paper Co., 321 Pearl St.. New York City. Loss, 
$20,000. 


The F. E. Reed Glass Co. plans to construct an additional 
furnace at its plant at Rochester, N. Y. 
The Arlington Paper Mills, at Salisbury Mills, N. Y., 
damaged by fire to the extent of $10,000, Apr. 12 
Daniel L. Pierson, Camden, N. J., will build a two-story 
addition, 35x45 ft., to his barrel factory on Liberty St. 


The General Chemical Co., Camden, N. J., has taken out a 
permit to build an addition to its plant at Fourth and Jeffer- 
son Sts. 


The Forstmann, Huffman Co., Garfield, N. J., manufacturer 
of woolen and worsted goods, has increased its capital from 
$3,500,000 to $4,500,000 to provide for extensions. 


The Merchants’ Refrigerating Co. of New Jersey, Jersey 
City, N. J., will build a new _ reinforced-concrete building, 
about 50x100 ft., on River St., Newark, N. J. Cost, $51,500. 


The J. Rummele Co., Newark, N. J., manufacturer of felt 
hats, will build a new one-story factory at Pennington and 
Samson Sts. 


The Dennis, Martin Co.. Newark, N. J., manufacturer of 
tanners’ chemicals, will build an addition to its plant on Syl- 
van Ave., to be used for a cooperage shop. 


The Newark Boxboard Co. will build a new one-story 
brick factory, 28x65 ft., on Blanchard St. A building permit 
for the structure has been issued. 


were 
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Fire, Apr. 2, destroyed the factory of the Cope Co., manu- 
facturer of vehicles, Orange, N. J. Loss, $35,000. 


The Joseph Stokes Rubber Co., Trenton, N. J., manufac- 
turer of hard rubber specialties, will build a one-story brick 
addition to its boiler house on Taylor St. 


The Weybrecht Planing Mill Co. has had plans completed 
for the reconstruction of its plant at Alliance, Penn., which 
was recently destroyed by fire. The estimated cost of the 
new structure is $100,000. 


The Coast Fish Oil & Fertilizer Co. 
at Lewes, Del. 


is building a plant 


SOUTHERN STATES 


The Virginia Packing Co. will build a factory 40x60 ft., at 
Little Ferry, Va. Bids for equipment are being received. 
F. L. Deuson, Colonial Beach, Va., is mer. 


M. E. Goetzinger, Norfolk Va., and associates, have award- 
ed the contract for the erection of a stave mill on the South 
Branch of Elizabeth River. It will have a daily capacity of 
70,000 staves. 

Fire, Apr. 7, destroyed the box mill of the Surry L be 
Cas Norfolk, Va. Loss, $250,000. % “v eonte 

The Totty Trunk & Bag Co., organized by W. A. Totty and 
associates, will establish a factory on Pearl St., Petersburg, 


, 


a. 

The Warrenton Planing Mill Co. contemplates rebuilding 

its mill at Warrenton, Va., recently destroyed by fire at a loss 
of $10,000. ’ 

The Chesapeake Pulp & Paper Co., Lockland, Ohio, plans 
to build a factory at Westpoint, Va., for the manufacture of 
its products. : 

The Standard Mattress Co., recently organized, has broken 
ground for a factory at Second and 2ist Sts., Huntington, 
W. Va. S. W. Croft, pres., states that the building will cost 
$12,000. The company is capitalized at $50,000. 

The Citizens Lumber Co., Parkersburg, W. Va., has pur- 
pears a tract of land, and contemplates erecting a lumber 
plant. 


Rothwell & Co. contemplate improving and enlarging their 


cold-storage and ice plant at Martinsburg, W. Va. The im- 
provements are estimated to cost $35,000... 
D. L. Jennings and associates, Spartansburg, S. C., are ne- 


gotiating 
Brevard, 


A. L. Patterson and J. S. Elford are making arrangements 
to build a knitting mill at China Grove, N. C. 


A entract has been awarded for a building, 


for the purchase of the Brevard Cotton Mills at 
. & 


100x60 ft., of 


mill contruction, at the Crown Hosiery Mills, High PI 

N. C., estimated to cost $12,000. P . ae 
David H. Mull will build a knitting mill at Morgantown 

N. C., and install fifty 200-needle machines. The mill will 


have a daily capacity of 250 dozend pairs of hosiery 
The owners of the Vance Cotton Mills at Salisbury, N. C., 


contemplate the installation of aditional twisters. 

The Bates Cotton Oil Co. contemplates building a dry 
house, luinber shed and installing two planing machines, at 
its plant at Batesbureg, S. C. Estimated cost, $15,000. 

Fire, Apr. 21, destroyed two mills and the electric-li 

; 0} -light 
plant of the Atlantic Coast Lumber Corporations at George- 
town, S. €. Loss, $1,000,000. 


The owners of the Mandeville Mills at Tallapoosa, Ga., 
have decided to build a cotton gin and install four gins, and 
an elevator. The daily capacity of the mills is 40 bales. 


W. E. Beverly, Thomasville, Ga., and Robert Rainey, Pe- 
tersburg, Va., are applying for a charter at Thomasville, Ga 
It is proposed to establish a factory at that point for the 
manufacture of trunks. 


The Woodruff Feed Co. plans to build a grain elevator of 


corrugated iron with five bins, at Anniston, Ala. 

The Birmingham Paper Co., Birmingham, Ala., has com- 
pleted plans and will award contracts soon for its new ad- 
dition, which will be 100x175 ft. Estimated cost, $50,000. 
William L. Walton is arch. Noted Feb. 6. 

Beecroft & Haston, Birmingham, Ala., contemplate the 


construction of a hosiery mill at Leeds, Ala. 

The Alabama Lumber & Supply Co. contemplates the con 
struction of a cotton gin at Demopolis, Ala 

The Kentucky Lumber Co., Cincinnati, Ohio.. 
a tract of timber at Sulligent, Ala. and will 
sawmill with a capacity of 50,000 ft. per day. 


The Sanders Cotton Mill Co., Tuscaloosa, Ala.. cont 1 
. SCé , Ala, , tes 
the construction of an ice plant here The pl “wilt be re 
a daily capacity of 30 tons sh acess litte crt 
Fire, Mar. 30, destroyed the sawmill of the Mil or 
Co., Isola, Miss. Loss, $8000. 2 ae Lae 


The Bellgrade Lumber Co., Memphis, Tenn will « 

— ; - -stab- 
lish a sawmill at Isola. T. M. Cathey, Pres. of the company, 
is in charge of purchases of equipment for the new miil 
which will have an eight-foot bandmill with 12-in. saws. ‘ 

The Louisiana Sawmill Co., Glennora, La.. is l i 
the erection of a mill with a capacity of 25. Galle, 
alle > ge H a capacity of 125,000 ft. daily 

Fire, Apr. 16, destroyed the sawmill of A. D. ¢ y 
Hills Switch, about a weer 


has acquired 
establish a 


three miles from Pearl Rive ” 
$10,000. The plant will be rebuilt. ; ver, 50, Aaa 
The May Hosiery Co., Nashville, Tenn., which has de- 


cided to establish a branch mill at 
in the market for equipment. 

The King Reclining Swing Co. cont . r ; 
factory at Memphis, Tenn. E. R. King + oe. 2 

The Nashville Pattern Works is being organized y - 
ville, Tenn., and plans to establish a wood pattern FB 
D. Tipple, Youngstown, Ohio, is interested. sad 

The Tennessee Cotton Oil Co., Nashville, 
lates building a cotton gin at Huntingdon. 
ocal representative. 


Lawrencebirg, Tenn., is 


Tenn., contem- 
Cc. M. Towers is 
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The citizens of Sequatchie, Tenn., are considering the erec- 
tion of a cotton or hosiery mill. A plant of moderate capa- 
city will be erected and additions made as the growth of the 
business warrants. 

The Raymond Lumber Co., Cynthiana, Ky., has decided to 
erect a planing-mill and will purchase woodworking ma- 
ehinery. 

The plant of the Kentucky Rim & Shaft Co., at First St. 
and Central Ave., Louisville, was recently damaged by fire. 
Loss, $7500. H. F. Donigan is pres. 


MIDDLE WEST 


The Miller Rubber Co., Akron, Ohio, maker of automobile 
tires and rubber goods, has doubled its capital. A new build- 
ing will be erected and new rubber-making machinery pur- 
chased. 

The Alliance Rubber Co., Alliance, Ohio, has had plans pre- 
pared and will commence the erection of a two-story brick 
factory, 50x150 ft., at Alliance. 

The Illinois Leather Co., owned by Chicago and Cincinnati 
capitalists, will spend between $40,000 and $50,000 for the con- 
struction of a new plant on the east side of McLean Ave., 
between Liberty St. and Sherman Ave., Cincinnati, Ohio. The 
plans provide for a three-story concrete building, 135x108 ft. 

The American Pad & Textile Co., Chillicothe, Ohio, is con- 
sidering the erection of a two-story and basement factory, 
60x110 ft. A. E. McClain, Greenfield, Ohio, is mgr. 


Fire, Apr. 19, destroyed the plant of the Standard Umbrella 
Co., Cleveland, Ohio. 

The Guggenheim Co., Cleveland, Ohio, manufacturer of 
waists, has purchased a site and will erect a three-story, 
92x175-ft. factory at Superior and East 22d St., Cleveland. D. 
Guggenheim is pres. 

The Western Reserve Condensed Milk Co., Cleveland, Ohio, 
contemplates the erection of a milk-condensing plant at Belle- 
vue, Ohio, to cost about $100,000. Clarence L. Partshe is gen. 
mer. 

Tne factory of the E. M. Hulse Couch Co., Columbus, Ohio, 
has been damaged by fire to the extent of $35,000. Plans are 
being prepared for rebuilding. 

The Hocking Glass Co., Lancaster, Ohio, has started work 
on the erection of an addition to its factory. 1. Collins, Lan- 


caster, is mgr. 
The worsted mill of the Orr Felt & Blanket Co., Piqua, 
Ohio, has been completely destroyed by fire. The loss has 


been estimated at $250,000. 


The Warren Sand & Stone Co., Warren, Ohio, has awarded 
the contract for the erection of a stone-crushing plant. It 
will be one story, 32x55 ft. 


Fire, Apr. 10, damaged the plant of the Barrett Mfg. Co., 
foot of 23d St., Detroit, Mich. The company manufactures 
roofing and paving material. The lcss is estimated at $20,000. 


The Hawthorne Paper Co., Kalamazoo, Mich., will soon 
start work on the erection of its proposea addition. 


The Bent Rim Co., Lowell, Mich., will erect a 50x50-ft. ad- 
dition to its plant. 


The H. W. Johns-Mansville Co., Chicago, Ill., manufacturer 
of asbestos and fireproofing material, hus purchased a site on 
the south side of the Calumet River at the intersection of the 
tracks of the Illinois Central R.R. and the Pittsburgh, Cin- 
cinnati, Chicago & St. Louis Ry., at Riverdale, Ill. Work has 
been started on a plant, it is said, that will cost $8,000,000. 
It is proposed to duplicate the company’s present plant at 
Manville, N. J. Ten manufacturing buildings of steel con- 
struction, each 125x1000 ft., will be constructed on the site. 


WEST OF THE MISSISSIPPI 


Fire, Apr. 8, destroyed the Independent grain elevator of 
Spalding Bros., Lamberton, Minn. Loss, $16,000. 

The Stevenson Oliver Co., Butte, Mont., will erect a plant 
at Feeley, Mont., for treating telegraph and telephone poles. 
H. M. Stevenson is interested. 

The Great Falls Artificial Ice & Cold Storage Co., Great 
Falls, Mont., has been incorporated with a capital stock ot 
$40,000, by D. Chaffee, J. D. Ross and Ernest Downing. The 
company will erect a large ice and cold-storage plant on 
Ninth Ave., Great Falls. * 

The Potato Food Milling Co., Kalispell, Mont., recently in- 
corporated with a capital of $250,000, will erect a factory 


near Kalispell, for the manufacture of potato foods. The es- 
timated cost is $50,000. 
The Endebrock Trunk Co., St. Joseph, Mo., contemplates 


the erection of a three-story addition to its factory on 14th 
St. The estimated cost is $10,000. 


Fire, Apr. 9, destroyed the plant of the Rose City Cotton 
Otl Co., Little Rock, Ark. Loss, $200,000. 


Armour & Co., Chicago, Ill., have purchased a site in 
Brownwood, Tex., and will erect a cold-storage plant. 


The Oriental Oil Co. will construct a cotton-seed oil mill 
at Dallas, Tex. The estimated cost is $100,000. 


The Planters Fertilizer & Chemical Co., Fort Worth, Tex., 
recently organized with a capital of $450,000, will erect a 
large plant for the manufacture of chemicals and fertilizer. 
The incorporators arg Frederick W. Croll and De Witt Brown. 


T. C. Black and associates, Goliad, Tex., will erect a plant 
— the manufacture of wooden paving blocks and building 
materiais. 


The Brazos River Briquetting Co., New Castle, Tex., re- 
cently organized with a capital of $50,000, will construct a 
plant.at New Castle, for the manufacture of briquetts from 
coal. | i C. Kinney, M. B. Kinney and W. Scott are in- 

=] ed, 
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WESTERN STATES 

The Creston Union Grain Co., Creston, Wash., plans to erect 
a grain elevator at Creston. 

The Clough-Martieg Shingle Co., Everett, Wash., is plan- 
ning to make extensive improvements and additions in its 
shingle mill plant. The plant will have a daily capacity of 
1,400,000 shingles. 

The O’Connell Lumber Co., Centralia, Wash., whose lum- 
ber mill plant at Winlock, Wash., was recently destroyed 
by fire, will build a new one at Kalama, near inlock. 

The lumber and shingle miil of the Fish & Gilliland Lum- 
ber & Shingle Co., located near Redmond, Wash., which was 
recently destroyed by fire, will be rebuilt as a shingle mill 
only. 

J. S. Seribner, Minneapolis, Minn., is interested in a project 
to erect a large pulp mill on Chetlo harbor, near South Bend, 
Wash. 

Michael Leonardino, proprietor of the Northern California 
Winery, Redding, Calif., plans to erect an addition to the 
plant. The new building will be 26x150 ft., and will cost 
about $5000. The output will be increased by the installation 
of new presses and pumps. 


CANADA 

The British Canadian Canners, Ltd., will shortly begin the 
erection of canning factories and warehouses at Blenheim, 
Ont., and Port Dalhousie, Ont. John Wall, Lister Bldg., Hamil- 
ton, Ont., is gen. mgr. Noted Feb. 29. 

H. J. Jones, 311 Wolfe St., London, Ont., is having plans 
peseeres by McBride & Gilbert, Edge Blk., for a new $75,000 
ithographing plant to be erected as svon as possible. 


The Christie-Brown Co., Toronto, Ont., has taken out a 
ermit for the erection of an gad addition to its 
iscuit factory at Frederick and ing Sts. The estimated 
cost is $200,000. 





NEW INCORPORATIONS 








The following companies have been incorporated to manu- 


facture: 
METAL WORKING 

The Auto Accessory Co., Holyoke, Mass.; auto parts. Cap- 
ital, $25,000. Incorporators: W. J. Shannon, Edw. N. Frary 
and Ernest A. Frary. 

Fibre Development Co., Hartford, Conn.; metal goods. 
Capital, $10,000. Incorporators: Burdette Loomis, Chas. M. 
Glazier, G. L. Loomis, all of Hartford, Conn. 

Cap- 


Kerite Insulated Wire & oe Co., Seymour, Conn. 


ital, $200,000. Incorporators: E. Butrick, 30 Church St., 
New York, N. Y. 

Eureka Steel Lock Co., Inc., Boro. Brooklyn, N. Y.; locks 
for bedsteads. Capital, $30,000. Incorporators: S. Wolf, A. 


Wolf, A. Brietbard, New York, N. Y. 
Haslup Brass Mfg. Co., Inc., Brooklyn, N. Y.; hardware and 
auto supplies. Capital, $25,000. Incorporators: Edward W. 
Haslup, F. D. Glover, J. School, Brooklyn. . 
Self Generating Motor Co., Inc., Brooklyn, N. Y.; machin- 
ery. Capital, $250,000. Incorporators: O. G. Holzhausen, R. T. 
Maul, Brooklyn, H. B. Wood, New York, N. Y. 

Fedders Mfg. Co., Inc., Buffalo, N. Y.; auto radiators, sheet 
metal specialties. Capital, $400,000. Incorporators: Louis F. 
Fedders, John M. Fedders, Theodore C. Fedders, 16 Willow 
Lawn, Buffalo, N. Y. 

Automatic Alarm Lock Co., Inc., 
automatic locks. Capital, $25,000. Incorporators: B. 
J. Hellman, H. Eisenberg, New York, N. A 


Boro. Manhattan, N. Y.; 
Pfeiffer, 





FORTHCOMING MEETINGS 











National Machine Tool-Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. General 
manager, James H. Herron, Cleveland, Ohio. 
National Association of Manufacturers. 
ay 19-21, 1913, Detroit, Mich., Hotel Pontchartrain. 
S. Boudinot, secretary, 30 Church St., New York City. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., otel Betvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 


Master Boiler Makers’ Association. Annual convention, 
May 26-29, Chicago, Ill. H. D. Vought, 95 Liberty St., New 
York City. 

American Railway Master Mechanics’ Association. 
convention June 11-13, Atlantic City, N J. J. W. 
secretary, Old Colony Building, Chicago, III. 

Master Car Builders’ Association. Annual convention, 
June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 
Colony Building, Chicago, Il. 

American Society for Testing Materials. Annual meetin 
June 24 to 28, Atlantic City, N. J.. Hotel Traymore. Edwar 
parburs. secretary, University of Pennsylvania, Philadelphia, 

enn. 


The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. E. Collins, secretary, 29 West 


Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. 
meeting first Tuesday. Calvin Rice, secretary, 
Thirty-ninth St.. New York City. 


Boston Branch National Metal Trades Association. Beqethiy 
meeting on first Wednesday of each month. Young’s Hotel. 
meeting third Saturday. te Frankel, secretary, 310 New 
D. F. 8S. Clark, secretary, 141 Milk St., Boston, Mass. 


Annual meeting, 
Geo. 


Annual 
Taylor, 


Monthly 
29 West 
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Providence Association of Mechanical Engineer.s Monthly 
Spesting, Foust Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. L 

ew England Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
522. Mass, Fred F. Stockwell, 205 Broadway, Cambridgeport, 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 

Hiles, secretary, Oliver Building, ttsburgh, Penn. 

Superintendents’ and Foremen’s Club of Cleveland. Monthly 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
pone. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular. meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St. New York City. 


WANTS 
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POSITIONS OPEN 


Connecticut 

EXPERIENCED MAN familiar with building special ma- 
chinery, more particularly wire forming machinery; good po- 
sition open for competent man; only first class men need ap- 
ly. In reply, state age, experience and salary expected. 

79, Am. Machinist. 
Illinois 

SALESMEN handling machinery specialties; state territory 
and lines now handled; attractive proposition; give full par- 
ticulars in first letter. P. 806, Am. Machinst, 

Indiana 

REPAIR AND MACHINE-SHOP FOREMAN for factory in 
South Bend, Ind.; must be first-class man; state age, experi- 
ence and full details in writing. P. 807, Am. Machinist. 

Massachusetts 

TAP AND DIE MAKER; full details as to experience, age, 
etc., must accompany application; location, Boston P. 818, 
Am. Machinist. 

DRAFTSMEN, first class, mechanical an@ @lectrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 

SCRAPER HAND; must be experienced on finishing nice 
surfaces for machine tools; also first-class Jones & Lamson 
turret operator; give full information as to last two positions, 
age, salary expected, etc. Rom 309, 141 Milk St., Boston. 

DRAFTSMEN, electrical and mechanical, experienced, for @ 
gecaess position with a large manufacturing concern in 

ew England. Apply, stating age, education, experience and 
salary expected, by addressing “Chief Draftsman,” P. 744, Am. 

MACHINE TOOL DESIGNER AND ENGINEER, first class, 
is wanted by a manufacturer of grinding machines as con- 
sulting engineer in the designing and developing of new types 
of grinding machines. A man with good experience on plair 
and universal machines would be much preferred. Please 
write fully as to experience, education, salary, etc. P. 766, 
Am. Machinist. 

Michigan 


OPERATORS—We are frequently needing good operators 
for turrets and gear cutters, pocnengesy Jones & Lamson and 
Gleason, and invite applications rost Gear & Machine Co., 
Jackson, Mich. 

Minnesota 


MANAGER for factory; also sales department and export 
department; must come well recommended and be able to 
make some investment. Address William Kennison, ]018 Met. 
Building, Minneapolis. Minn. 

Missouri 


DRAFTSMEN with experience in the design of gears and 
transmissions; in replying state age, education, experience, 
salary desired, and time you can begin work. Address Chief 
Engineer, Wagner Electric Mfg. Co., St. Louis, Mo. 


New Jersey 


N UNUSUAL OPPORTUNITY fof the right man; a mod- 
ons maine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 
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New York 


EXPERT MECHANIC for the erection of bank vault and 
safe work. P. 778, Am. Machinist. 

TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. ¥ 

DIE MAKERS, first class, on small and medium blanking, 
forming and owing Aies. Address, stating particulars, Bur- 
dick & Son, Albany, N. Y. 

TOOL MAKERS, experienced on model, experimental work, 
Qpocial automatic machinery and metal patterns. The S. 8S. 
White Dental Mfg. Co., Prince Bay, Staten Island, N. Y. 

ENGLISH-GERMAN CORRESPONDENT for large machin- 
ery export house; must be acquainted with machine-tool line; 
state salary, experience, references. P. 802, Am. Machinist. 

DRAFTSMAN with two or three years’ experience on fur- 
nace work, ower plants, piping and general machinery; 
western New York; state salary desired. P. 801, Am. Machinist. 

MACHINE-SHOP FOREMAN who is experienced in the 
manufacturing line; familiar with presses, dies and auto- 
matic machinery; good position for right man. P. 808, Am. 
Machinist. 

OPERATORS—Applications invited from mrst class oper- 
ators on Jones & Lamson, American turret, Lo-Swing lathes 
and plain grinders, drill presses. General Vehicle Co., Long 
Island City, N. Y. 

EXPERT OPERATORS on Landis grinders, Warner & 
Swasey turret lathes, Gridley and National-Acme automatics, 
geae hobbing machines and Gleason generators. Address New 

rocess Gear Corporation, Syracuse, N. Y. 

COMPETENT FOREMAN for large press room, with thor- 
ough knowledge of all kinds of die work and capable of 
handling from 100 to 200 men. Give past experience, salary 
expected, age and how soon could take position. P. 772, Am. 
Machinist. 

A MAN having had experience planning and routing 
product through manufacturing process; one experienced on 

ight metal work; a man 25 to 30 years of age preferred, as 
he will need training for permanent position with a future. 
P. 798, Am. Machinist. 

TWO TIME STUDY AND, PIECE WORK TRIAL MEN for 
— ny interchangeable work; preference will be given to those 
who have worked on Taylor system; apply in own handwrit- 
ing, stating age, married or single, and previous experience; 
a good opportunity for the right party. P. 797, Am. Machinist’ 

EFFICIENCY ENGINEER of experience along general 
Tines; must be able to analyze constructively, make time 
studies, introduce planning methods and supervise the work 
of others if necessary; only men of prime worth, possessing 
tact and diplomacy will be considered; state age, experience 
and salary desired. P. 822, Am. Machinist. 

MECHANICAL DRAFTSMAN, technical graduate, experi- 
enced in designing automatic machinery and with some 
knowledge of electricity, can secure permanent position at 
good wages by answering and giving full particulars and ref- 
erences; only a first class man with several years’ experi- 
ence wanted. P. 777, Am. Machinist. 


Ohio 


FOUNDRY FOREMAN, P. 809, Am. Machinist. 

TECHNICAL GRADUATE with shop euperionce to fill po- 
sition of advertising man with machine tool company. P. 723, 
Am. Machinist. 

DRAFTSMAN with tools and jigs; a machinist who can 
make drawings preferred; apply Superintendent, Aultman & 
Taylor Machinery Co., Mansfield, Ohio. 

DESIGNER AND DRAFTSMAN on turret machinery; must 
have experience; give reference; chance for advancement with 
growing concern. P. 780, Am. Machinist. 

SALESMEN on commission basis in all large manufactur- 
ing centers to handle small automatic drill chuck of excep- 
tional merit; state experience and references. P. 782, Am. 
Machinist. 

DRAFTSMAN, familiar with the design and manufacture 
of brass and iron body gate valves; good, permanent position 
for competent man with successful experience in this line. P. 
715, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Oregon 


ADDING MACHINE inspectors, assembly and repair men, 
first class. |United States Cashier Co., Portland, Ore. 


Pennsylvania 


FOREMAN who is familiar with tool and diemaking, auto- 
matic screw-machine work, and the manufacture of stamped 
metal goods; state full particulars. P. 796, Am. Machinist. 


COMPETENT MAN to take charge of wood-pattern shop 
employing about 100 pattern makers; must be up to date in 
every respect; thoroughly familiar with green sand, dry sand 
and loam and sweep molding; able to furnish best of refer- 
ences. P. 799 

MACHINIST who is familiar with work on punch press 
screw machine, milling machine, etc., and who is capable o 
taking charge of ew * must understand automobile repair- 
ing: would sell one-half interest in auto repate and job 
department to the right man; references required. W. H. Hill, 
Cambridge Springs, Penn. 

OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Conimon 
sense, automatic machinery experience, printing office experi- 
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ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Vermont 
TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 


experience, age and wages expected; if you are 


five years, 
P, 531, Am. Machinist. 


not a fast worker do not apply. 


POSITIONS WANTED 


Connecticut 

MAN WITH ADMINISTRATIVE ABILITY wants position 
as head of manual training or trade school with opportunity 
to apply progressive ideas; wide experience as mechanic, busi- 
ness man, teacher and student of educational problems; morals 
and references O.K. P. W. 731, Am. Machinist. 

Illinois 

SUPERINTENDENT OR GENERAL FOREMAN wants posi- 
tion where ability and experience counts; capable of hand- 
ling high-grade work; good executive and reliable; employed. 
P. W. 815, Am. Machinist. 

Indiana 

CHIEF DRAFTSMAN, 31 years of age, American born, mar- 
ried; technical graduate; 11 years’ experience in shop work, 
drafting, outside construction, and production department 
work; have worked on cranes, foundry equipment, steam 
shovels, dredges, mill and office buildings, bridges, churches, 
theaters, court houses, etc., gasoline engines and tractors; 
last five years on engines and tractors in charge of pro- 
duction and drafting departments; will consider change with 
some first-class company. P. W. 812, Am. Machinist. 

Maryland 

FACTORY EXECUTIVE OR MANAGER, experienced; sys- 
tematizer and economist; mechanical engineer; 35 years old; 
capable and energetic. P. W. 791, Am. Machinist. 

Massachusetts 

SALESMAN OR OFFICE MANAGER, American, age 31, ¢ce- 
sires position with progressive firm, machine tools or similar 
line; machine shop, foundry, office and road experience; would 
make excellent assistant to busy executive. P. W. 781, Am. 
Machinist. 

New Jersey 

TOOL HARDENER; thorough mechanic in this branch; 
age 31; 15 years’ experience on tools, cutters, dies, etc.; case- 
hardening, carbonizing, heat treating. P. W. 804, Am. Mach. 

FOREMAN MACHINIST wishes responsible position, who 
has had large experience in handling help and building light 
and heavy automatic machines, also steam and gasoline en- 
gines; best of references. P. W. 821, Am. Machinist. 

MASTER MECHANIC OR CHIEF DRAFTSMAN; expert on 
dies and machines for manufacturing sheet-metal goods; at 
present am employed by leading concern; practical and tech- 
nical experience; executive ability; age 29; salary, 41800. 
P. W. 800, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT SUPERINTENDENT 
by young man with 13 years’ machine-shop and drawing- 
room ane executive experience; ractical machinist, drafts- 
man and tool designer; also knowledge of bonus and premium 
systems. P. W. 795, Am. Machinist, 

SHOP SUPERINTENDENT AND DESIGNER, age 33, would 
engage with a growing concern, manufacturing medium 
weight, high grade machinery; broad experience, good execu- 
tive, codperator and organizer; understands human nature, up 
to the most modern manufacturing methods of foremost con- 
cerns in the country. P. W. 767, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, age 34, 
married; best of reference; having general charge for past 
six years, thoroughly familiar with automatic and semiauto- 
matic labor-saving machine tools and equipment of latest and 
best designs for general manufacturing; can estimate labor 


costs from drawings; can increase production and decrease 
costs at least 20% guaranteed. P. W. 816, Am. Machinist. 
New Yurk 


EPR RSSROOM FOREMAN desires change about May 15. 


811, Am. Machinist, 
FOREMAN, first class, all-around machinist and tool maker, 
m charge now, desires change. P. ’. $14, Am. Machinist, 
DRAFTSMAN, 26, technical education and shop experience, 
desires position on automatic machinery. P. W. 763, Am. Mach. 


P. 


SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 


Am, Machinist. 

FOREMAN who can show efficient methods and econornical 
results in automobile motor work desires change. P. W. 790, 
Am. Machinist. 

TOOL ROOM OR PRODUCTION FOREMAN on small inter- 
changeable parts; have executive ability and can get results. 


P. W. 789, Am. Machinist. 
STEAM TURBINE DESIGNER desires position with a 
company who wish to develop a line of turbines; practical, 


original and inventive. P. W. 630, Am. Machinist. 

SUPERINTENDENT, thorough mechanic, keen executive: 
production man with modern methods wishes position where 
energy and ability will count. P. W. 827. New Yark. 

SUPERINTENDENT, thoroughly practical) expert inter- 
changeable manufacturing, automatic and special machinery, 
tool designing; Greajer New York or vicinity. P. W. 826, 
Am. Machinist. ' 

GENERAL FOREMAN, 18 years’ experience, practical tool 
maker and machinist, Al automobile and gasoline-engine 
builder, systematizer and producer, desires position. P. W. 
$10, Am. Machinist. 

ENGINEER desires position as technical purchasing agent, 
sales engineer, or on special work requiring theoretical and 
sractical knowledge in small engineering work; $2000 man. 
» W. 819, Am. Machinist. 
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ACCOUNTANT, correspondent, seven years’ experience 
anufacturing, broad practical knowledge of machinery, 
feeks position with machinery concern; rapid accurate work- 
r; highly recommended; moderate salary. P. W. 756, Am. 
Machinist. 

DESIGNER AND BUILDER of special machinery, tools and 
dies for the manufacture of hard fiber in sheets, tubings and 
roving cans; also tubings made from wood pulp; wishes posi- 
tion with established company or one desirous to start in this 
work. Address “S. R.,” Box 428, Lockport, N. Y. 


Ohio 


PATTERN-MAKER FOREMAN, 12 years’ experience; best 
references; first-class position only. P. W. 817, Am. Machinist. 
DESIGNER, first class, practical man, age 30, married, ex- 
perienced in small intricate machinery, automatic machinery 
and tools; in present position 3% years, wants change. FP. W. 
785, Am. Machinist. 
_ PRODUCTION MANAGER, a booster, a mechanic, an execu- 
tive, technical, up to the minute on shop management and 
efficiency methods; automobiles, machine tools, engines. P. 
W. 824, Am. Machinist. 


Pennsylvania 


MECHANICAL DRAFTSMAN, age 25, experienced on ma- 
chine tools and heavy machinery, wants position in Phila- 
delphia. P. W. 805, Am. Machinist. 

OOL DESIGNER, first class on small and medium size 
interchangeable work; nothing but first-class position con- 
sidered. “Tools,” P. W. 803, Am. Machinist. 

GENERAL FOREMAN tool department, machine shop or 
manufacturing department; designer of tools; good orgaa zer, 
systematizer, uptodate. P. W. 794, Am. Machinist. 

FACTORY EXECUTIVE OR MANAGER, experienced; sys- 
tematizer and economist; mechanical engineer; 35 years old; 
capable and energetic. P. W. Am. 823, Am. Machinist. > 

MASTER MECHANIC OR CHIEF ENGINEER for manu- 
facturing industry; age 39; American; married; open for en- 
gagement July first or before that date if necessary. P. W. 
773, Am. Machinist. 

MECHANICAL ENGINEER, technical graduate, 38 years 
of age, married, wants good position in Pennsylvania or New 
York State; experience in special heavy machinery, steam 
engines, boiler and structural. P. W. 820, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, ete. Taylor-Shantz Co.,, 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Party to make and sell on royalty wanted; improved water 
fitters, any capacity. M. 813, Am. Machinist. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, a!so machinery to build. Sipp Machine Co., 
Paterson, N. J. 

For Sale—One 16x36 Hamilton Corliss, Hooven-Owens & 
Rentschler Co., makers; changing to gas-engine power. Pierce 
Cycle Co., Buffalo, N. Y. 

For Sale—One traveling 
span, hand power; never been used. 
Fibre Co., Wilmington, Del. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
bigh grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 


crane or transfer bridge, 20-ft. 
Address Delaware Hard 


Complete constructive drawings of small electric hoists 
such as pulley blocks, trolleys on single or double beams 
wanted. Compact construction with balanced drive preferred. 
M. 792, Am. Machinist. : 


Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 

Manufacture in Germany—Berlin engineering and foundry 
works desire to take up on license basis the manufacture of 


a well selling American article, not yet manufactyred in 
Germany. Apply “Maschinenfabrik 1617,” care of Maschinen- 
bau, Berlin W. 8 (Germany). 


Man oY several men wanted to invest and take active part 
in lathe-manufacturing concern, incorporated and established: 
the right party will have the privilege of obtaining control- 
ing interest; faultless castings obtainable at all times. Write 
to Advance Machine Twol Co., Milwaukee, Wis. 


Machine tools and small tools—Alfred Herbert, Ltd., Coven- 
try, having an extensive organization and a large staff of 
salesmen especially engaged on machine tools and small tools 
in Great Britain, France, Germany, Italy, Switzerland, Bel- 
gium, India and Japan, are open to handle good agencies of 
all kinds and invite correspondence with manufacturers. 


One of the largest and most progressive tool anda supply 
houses in New York City is desirous of disposing of their 
business; stock on hand, capital stock and good will, having 
a satisfactory lease in a convenient section of the city; satis- 
factory reasons given for desire to sell: business is now a 
growing one and can do 50% more business without increas- 
ing the overhead owing to excellent organization. Purchasers 
only peed apply, no agents. Address X. Y. Z., 711, Am. Mach. 


ye can solve your manufacturing problems, systematize 
your foundry and shop, design your automatic machinery: 
experts in scientific production management, our technical 
training having been made practicable by long experience in 
the largest plants in the country; we produce results by stop- 
ping the leaks; experienced in the actual designing and man- 
ufacturing of automatic machinery; personally acquainted 
with every operation from foundry to finished product: we 
earn our money by increasing your dividends: terms on 
request. P. O. Box 291, Bakimore, Md. 
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Building an Automobile Every 40 Seconds 


By Frep H. CoLvin 


SYNOPSIS—An introduction to the problem which led 
to the marvelous growth of the plant of the Ford Motor 
Co., Detroit, Mich., and some of the methods used. The 
development of vanadium alloy steel; its heat treatment ; 
handling a million pounds of material per day and other 
problems. The manufacturing methods will appear in 
later articles. 
3 

Before attempting to intelligently describe the methods 
used in building the Ford automobile, it is necessary 
to look back a few years. Only in this way can we ap- 
preciate its development, which we must call marvelous, 
as very few adjectives fit the case. Nor can we easily 
compare either the shop or its methods with any other; 
for, when we realize that in spite of the multitude of au- 


TryIneG To Reatize WHat 200,000 Means 


When we get up into numbers with over four figures, 
we find that mere numbers mean very little to the average 
man. We think of 200,000 automobiles in a single season 
as being unheard of, if not impossible, as we can hardly 
imagine such an output. And so, when we see the huge 
piles of front axles ready to be machined; the stacks of 
the the 
wheels, tires, tops, windshields, steering handles, ete., 


rear axles ready for the assemblers; motors. 
we lose all sense of proportion, and we get to the point 
where we are quite as ready to accept a million as the 
proper figure as the paltry (?) 200,000, 

As we are all familiar with the locomotive, I have used 
that as a basis of comparison. The total output of loco- 
motives in the United States last vear was 4513, accord- 





Fie. 1. How 


tomobile builders, this one plant is now producing over 
half of the entire output of this country, we can see that 
there is nothing with which to compare. 

And we can also get a better idea of the mechanics of 
the whole proposition if we glance back briefly over its 
development. In spite of the trend of automobile design 
toward heavier and heavier cars, with added complications 
and equipment, Henry Ford grimly adhered to his ideal 
of a car that would be light, yet stand the strain of hard 
usage and could at the same time be built and sold at 
what we are pleased to call a popular price. 

This necessitated simplicity of design, and this simplic- 
ity has made possible its manufacture in large quantities 
and at low cost. The spirit of simplicity will be noted 
all through the manufacturing operations, which are 
to follow. And while some features of the design and 
of these methods may perhaps strike some as being too 
simple, we must always bear in mind that they accom- 
plish the result desired—a satisfactory, serviceable prod- 
uct, at an almost unheard-of cost. 


THE DarLy Ovurput or Forp AuTOMOBILES COMPARES WITH THE Locomotives BUILT IN THE 
Unirep States AND How Tuey Wovutp Loox BesIDE 


4 Mopern BatrLesuip 

ing to published statistics, or say, 15 per day. Compar- 
ing this with the daily output of Ford cars, by reducing 
the 
the 800 automobiles, we have Fig. 1 
looking rather small, though having about the same horse- 
Incidentally the money about in the 
The battleship gives an idea of 


15 to one giant locomotive and doing the same with 
with the locomotive 
power. value is 
same ratio as the sizes. 
the actual sizes compared with a familiar object. 

Perhaps Fig. 2 will convey a more definite idea of 
what it really means to build an automobile, complete, 
from radiator to rear axle, every 40 seconds. 

Or, taking some interesting figures compiled for me 
by the National Acme Mfg. Co., which makes millions of 
nuts and similar parts for the Ford company. 

It took 22 carloads of steel bars to make the %-in. 
castellated nuts on +,500,000. The holes 
drilled in these nuts, if the nuts were placed end to end, 
would reach from the National-Acme plant in Cleveland, 
clear across Lake Erie to the Ford plant in Detroit, and 
extend 25 miles beyond, 80 miles in all. 


one order of 
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The dies on two screw machines travel a straight 
distance of from Cleveland to Pittsburgh (140 miles), 
in cutting the threads on just one size of capscrew. 
There are 4200 miles of thread on these screws. 

Over a million and a quarter pieces a week are shipped 
to Ford, or on an average of five tons a day of small 
parts. On some of the Ford pieces, it has run several 
machines continuously for more than three years. 


More INTERESTING COMPARISONS 


Locomotives 
err ris Tet 2 14 
2,100,000 
$240,000 
15,000 


Ford Cars 
S00 
960,060 
$480,000 


Number 
NINE b's o'tcoe.c ealee e See 6 
Selling price 
Hlorsepower 16,000 
COMPARISONS BETWEEN THE FORD AUTOMOBILES AND 
THE LOCOMOTIVES BUILT IN THE UNITED 
STATES EVERY DAY 


A few figures of the necessary equipment of the year’s 
output are also of interest. These include 1,000,000 
Jamps; 800,000 wheels and tires, 90,000 tons of steel ; 
leather from 400,000 cattle and 6,000,000 Ib. of hair for 
the seats and backs, nearly 2,000,000 sq.ft. of glass for 
windshields, ete. 

On one day in January, 1336 cars were finished and 
shipped, taking over 200 freight cars or 5 trains of 40 cars 
each, and the shipments for 1913 will require 35,000 
freight cars. This one day’s shipment alone, leaving the 
factory a half mile apart, would reach from Detroit to 
New York City. Having impressed ourselves with the 
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adium alloy steel, which has since become so well known. 
To this alloy, and the heat treatment which has also 
been developed to secure the best results from its use, 
much of the success is duc. Every piece of steel used 
in the Ford automobile, from the engine crankshaft to 
the irons which support the mud guards or fenders is heat 
treated in a large building devoted to that purpose. 

A view of this is shown in Fig. 3 as it is one of the 
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Fic. 2. A CoMPLETE AUTOMOBILE Every 40 Srconps 


Fie. 3. Tne PortasLte Barus ror Heat TREATING THE Drop ForGInas 


output necessary, we are in better position to appreciate 
the methods which have led to such possibilities. 


DEVELOPING VANADIUM STEEL 


The question of lightness is dependent on the avail- 
able materials. But so vitally did this phase of the ques- 
tion appeal to Henry Ford, that he established a testing 
laboratory, and aided by C. H. Wills, developed the van- 





keynotes of the whole problem. This shows two of tlie 
heat-treating furnaces, Nos. 7 and 8, and a large steam 
hammer in the front row, with other furnaces behind, 
giving some idea of the size of the heat-treating build- 
ing, which is 72x363 ft. The cars shown in front of 
the furnaces carry the quenching or cooling baths and 


are run along the track into position in front of 
the furnace, which is ready to unload. The doors 
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are then opened, and the heated forgings pulled 
out with a hoe, after which they slide down the inclined 
front and into the heavy wire basket, shown in the car 
carrying the bath. This basket is afterward lifted out 
with a crane. Nor is it a small part in actual produc- 
tion, for over 50 tons or 100,000 |b. of forgings are heat 
treated every day. This requires about 5000 gal. of crude 
oil per day. 
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Fic. 4. THe Monoraty ror SHop TRANSPORTATION 

How well Henry Ford’s object of producing a light, 
serviceable car at a moderate price has been attained, can 
be judged from the plant covering 65 acres, and em- 
ploying 15,000 men. And the end is not yet, for a new 
shop, 1700 ft. long and two stories high, is now being 
contracted for. 

The present machine shop is 862% ft. long by 643 ft. 
wide, having been enlarged several times, to over treble 
its original capacity in three years. Such rapid growth 
has made it impossible to always keep departments in 
just the proper relative positions, but the results have 





AMERICAN MACHINIST 759 


always been forthcoming, the production steadily in- 
creased and the cost lowered. What more could the great- 


est high priest of efficiency expect? 
HANDLING A MILLION PounpDs A Day 


One of the vital problems of such a shop is the hand- 
ling of material. For with an average of 1,000,000 |b. 
or 500 tons going through the plant each day, this cost 
might easily assume gigantic proportions. As a matter 
of fact, however, the plan of manufacture carries the 
parts along from machine to machine, with comparatively 
little labor; far less than would be possible if the de- 
partments were arranged by operations instead of by 
work. 

The heavier handling of 
by the overhead monorail system, as can be seen in Fig. 
4. Platforms or trays, of convenient sizes for the work 
what work is 


work to machines is done 


to be handled, are used in transporting 
necessary. These trays have large rings at the corners 
and are easily picked up by the hoist. 

In this way cylinder castings are brought from the 
foundry and similar transportation afforded where neces- 
sary. After the castings reach the cylinder department, 
however, they move steadily from .machine to machine 
without mechanical appliances. When advantageous to do 
so, they are handled by a light hand hoist, but this is 
seldom necessary. Their light weight adds materially to 
the output as they are very easily handled to and from 


the machines. 
Two regular traveling cranes are used, one in the long 
This is 


craneway in the center of the shop, as in Fig. 5. 
few 


for temporary storage of parts, as can be seen, a 


frames and rear axles being shown at the left, with stor- 


age bins for parts at the right. Another and shorter 


craneway runs in a cross-bay, which is used as the heavy 


stamping department. This has a somewhat novel ar- 


rangement, as will be seen later. The cross-bay crane 
is so arranged that loads can be transferred from one 
crane to the other. 

So thoroughly Is the sequence of operations followed 
that we not only find drilling machines sandwiched in 
between heavy millers and even punch presses, but also 


babbitting equipment in the 
midst of the This 
work to the minimum; for, when a piece has reached the 
carbonizing stage, it has also arrived at the furnace which 


carbonizing furnaces and 


machines. reduces the handling of 


carbonizes it, and, in the case of work to be finished by 
grinding, the grinders are within easy reach when it comes 
from the carbonizing treatment. Exhaust fans carry off 
the fumes of the cyanide, and the furnaces are now housed 
in with partitions, although the general plan is to avoid 
all obstructions. Except for these, a few tool-grinding 
rooms at convenient points and offices for shop executives 


and time clerks, there are no partitions or obstructions 


in the, whole shop. 


Frery-Car Units tue Reus 


Small pieces are kept in metal barrels having trun- 
nions, so as to be easily moved by trucks for this purpose 
or carried by the monorail. After going to stock. how 


ever, they are put up in lots sufficient for 50 automo- 


In the case of valves, for example, 400 are held in 
this being a shallow box with the bottom open, 


Bolts, nuts and similar parts 


biles. 
a rack, 
the stems hanging through. 


are put up in boxes by the same method. The sizes of 
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boxes and cartons vary widely, but the system does away 
with the use of bins and makes it easy to draw stock and 
keep an account of it. 

The toilets are elevated as shown in Fig. 6, the space 
beneath being used according to requirements. Heating 
is by overhead hot-air ducts in the old part, but in the 
comes up around the columns 
Great attention has been paid 


new portion it steel 
as can be seen in Fig. 7. 
to this feature, which also includes an air washing and 
humidifying plant to add to the comfort of the men. 
This is said to reduce the temperature ten degrees or 
more in summer and make the hottest day fairly comfort- 
able inside the shop 


DivipING *HE WoRKING ForcE 


The handling of 15,000 men presents many serious 
No car line provides transportation for such 
conditions. So the working hours are varied to divide the 
traffic. The first day gang starts to work at 6 am.; 
the second at 6:30 and a third at 7 o’clock. They also 
leave a half-hour apart at night. In the same way, they 


problems. 
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Fic. 6. ELtevatep ToiLets with Exuaust FANS For 
VENTILATION 
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Kia. 5. 


divide the work of the paymaster. 
except Saturday, the daily payroll being between $30,000 
and $35,000, the work being lessened by the plan of 
paying a part of the force each day. 

The night gangs come to work in the same order, the 
first beginning about 4 in the afternoon and coming 
in a half-hour apart. They work 9 hours a day or 54 
hours a week, the night gang getting in its half day on 
Saturday afternoon. : 
esting study. 


Every day is pay day 


The changing of gangs is an inter- 
It is done far more quietly and with far 
You man 


less confusion than seems possible. notice a 





TEMPORARY STORAGE IN MAIn CRANEWAY 


leave his place at a machine or bench and apparently com- 
ing back to work in a few minutes. You notice men don- 
ning hats and coats and leaving the shop. And, looking 
again, you discover that the man who came back is an- 
other individual entirely. And so the work goes on with 
hardly a break. There is no whistle or gong, so that you 
barely notice the change made. 

ness of the shop deserves comment. 


Then, too, the cleanli- 
Floors are cleaned 
with hot soda ash every Sunday and are kept very clean 
during the week, no dirt or chips being allowed to ac- 
cumulate around the machine. 
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Forp TrEsTtTING METHODS 


The Ford testing method is unique and simple, but 
thoroughly practical, and secures satisfactory results. It 
is the unit method carried to its logical conclusion. Each 
unit is built in standard fixtures and inspected by stand- 
Every unit is tested 
before being assembled to any other unit. It is, there- 
fore, perfectly logical to assume that the units, having 
run before assembly, will also run after they are put 


ard gages, before being assembled. 


together. 

Having careful inspection of motor parts before as- 
sembly, with testing of cylinders and heads for leakages, 
ete., it is taken for granted that the motor cannot help 

It is simply a 
So, instead of the 


running when given proper conditions, 
case of locomotive building over again. 
usual block test, with its noise and headachy odors, the 
engine is simply run in by electric motor, with oil in the 
crank case to limber up all bearings, to know positively 
that the parts run weil together, and that the transmission 
is right in every way. This being so, the motor simply 
must run when given proper gas and spark. 

This is proved after the whole automobile is assembled, 
and that is all the runnirs the motor does before leaving 





Fic. 8. Truck ror REAR 
WHEELS 


Fic. 7. Heat anp Air 
OUTLET 

the factory. But no user ever seems to complain that they 
do not run, and that is the real test of any machine. There 
is no road test before shipment, any more than there is 
in locomotive building. Why should it be necessary if 
parts have been made And 
imagine the congestion on the streets with all the cars in 
Detroit being tried out as in the old days. 


and assembled correctly ? 


Tue Larcest Gas ENGINES 


Power is obtained from large gas engines, built by the 
Ford company because no builder had nerve enough to 
build as large units as it desired. The first unit is 3000 
hp., and a new one of 5000 hp. is being installed, making 
the largest gas-power units in this country, if not in the 
world. In this connection it is only fair to mention Ed- 
ward Gray, the gas engineer, who designed the engines 
and supervised their construction. 

Power distribution is by line shaft and belting, divided 
into groups, of course, and driven by electric motors with 
current from direct-connected generators on the gas-en 
gine shaft. 
crosswise of the shop, according to the layout of tools 


The line shafting runs either lengthwise or 
desired. And this layout has been made to economize 
space as much as possible in spite of the large proportions 
of the shop. I do not know of a place where more men 
are worked in the same area, although the Baldwin Loco 
motive Works are in the same class. While a shop with 
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lots of room around machines, presents a fine appearance, 
there is more opportunity for work to accumulate instead 
of being finished and moved to the next machine. Where 
men work close together, it becomes absolutely necessary 
for them to get the work out of each other’s way, thus 
increasing the output. 


SCHEDULING THE OuTPUT OF MACHINES 


Another interesting feature of the plant is the way 
Every machine has an allotted daily 
Each fore- 


work is scheduled. 
output, and the work is planned accordingly. 
man receives a daily schedule of work to be turned cut by 
his department, and it is up to him to see that it is 
forthcoming. As the men are all paid by the day—rather 
an unusual method for a large shop and on such an es- 
sentially manufacturing basis—the output is largely a 
matter of foremanship. And it is interesting to note 
how carefully each workman keeps tab on his output, just 
as is the custom where piecework is employed. 

This scheduling of machine output tends to produce 
maximum results from machines, as it pins everything 
down to the actual cutting of metal as is being advocated 
Everything is 

Assume, for 


under the name of the “machine rate.” 
done to reduce the idle time of machines. 
example, that there are four machines with a scheduled 
capacity of 200 pieces each, or a total output of 800 
per day. Should the schedule only call for 600 per day, 
one machine would be shut down, instead of reducing the 
output of all four. 

In order to prevent the output from falling behind, it 
is checked up every hour by special time-keepers. In this 
way reports from all departments go to the office of the 
shop superintendent every hour. This shows him imme- 
diately when a department falls behind, and he can at 
once see what the trouble is, and so prevent holding up 
another department and the daily output of 800 auto- 


mobiles. 


ASSEMBLING 800 Cars PER Day 


And the assembling. Sixty cars in all stages, grow to 
completion before your eyes. There 
A truck goes down the aisle and leaves 


are no elaborate 
assembly stands. 
a front axle assembly. The rear axles, which include the 
drive shaft, follow suit. 


tion by a third gang and the real work of assembling be- 


Then a frame is placed in posi- 
gins. This is divided into several gangs, each doing its 
allotted work, and no more, and then moving to the next 
frame or stand. The method is similar to that used in as- 
sembling locomotives at the Baldwin and other plants, 
and works out well. 

Everything is delivered in proper sequence to the as- 
sembly floor by gangs of truckers. Springs are fastened 
motors 
Dashboard 


the 


to axles and to frames, go into place’ and are 


coupled to the drivé shaft. assemblies seem 


automatically and then steering gear can 


to come 
he connected up In the meantime, the exhaust pipes and 
muffilers have been placed on the floor in handy positions. 
The brakes 


washers: the hubs 
Differential 


Wheels have appeared, already tired. hand 
then the felt 


vo into position, 


og inte place ; wheel 


are greased and housings 


are shot |] of dope with a vrease gun: the gasoline tank 
Is placed i nd conner ted: the hod P whic h has mysteriously 
appeared, as do all the parts in their turn, ts quickly 


foothoard and fend rs, A 
anv off 


fastened in Diace: and lastly, the 
special truck, Fig. 8, is run under t! 


i rear W heels, 
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they gu to the testing room—to be tried out under their 
own power for the first time. 

And, while we have been watching this car go together, 
60 others have also been assembled. Each man or gang 
does his own part and goes to the next stand to repeat the 
operation there. Needless to say, they become expert and 
put on dashboards, fenders or what not, in rapid time. 
And if we stand by the door leading to the testing room 
we can see that the production of 800 cars a day is not 
merely guesswork. For a car averages to go through the 
door about every 40 sec. of the 9-hr. day, into the test- 
ing department. 


* 
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German Factory Savings Banks 
By Curt KOHLMANN 


If one bears in mind the fact that the wages of work- 
men are paid just the same whether the concern has a 
good year or not, and that when the trade situation is 
good, there are always attempts to raise wages, it is easy 
to see why employees want, in some way or another, to 
share in the profits of the employer. Such participation 
naturally arouses an active interest in the prosperity of 
the enterprise and stimulates each man to do his best to 
increase the profits. 

There are already a number of forms of profit sharing 
for employees, but usually, as in the works of Zeiss, in 
Jena, Germany, the method can be successfully applied 
only in special cases. The solution of the problem has 
been found in the installation of factory savings banks, 
such banks having existed for several years in many Ger- 
man factories. The concern permits employees who have 
been with it for at least one year (this is done to promote 
and, to a certain extent, reward their steadiness) to de- 
posit up to a certain percentage of their weekly wages. 
These deposits get an interest which is higher than the 
usual rate of interest, say 6 per cent. Thereby com- 
paratively poor men are protected from losses which would 
But 
a certain guaranteed minimum interest does not yet repre- 
sent the main idea of the bank. 


hit them much more seriously than the factory. 


ADVANTAGES OF THE SYSTEM 


The members of the factory savings bank receive, in 
addition to the interest on their deposit, sums propor- 
tional to the dividend paid by the concern for the year. 
By this means employees may get as much as 15, 18 or 
more per cent. interest. This does away with complaints 
about the excessive profits of employers, and the men take 
a renewed interest in their work and welfare. 

It is true that the burden of such an interest system is 
considerable, but this is fully justified by the advantages 
which it produces. It is worth while to spend that much 
to secure a set of steady and reliable men, apart from the 
consideration that well satisfied men do better work 
than men who have a grudge. 


The concern must, -however, protect itself against 
abuses. It would be easy for an employee to obtain at a 


low rate of interest, outside capital and place it in the 
factory savings bank at a higher rate of interest. To meet 
this contingency it is advisable to create a factory sav- 
ings bank society, whose members are employees of the 
concern and depositors in the bank. 

The society formulates its own constitution, which 
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must have the approval of the factory management. This 
constitution determines the maximum percentage of his 
wages an employee may deposit, the number of years that 
the savings privilege may be used without interruption 
and what maximum individual deposit may be kept in the 
bank. With such precavtionary measures the expenses 
due to the high rate of interest on the deposits cannot rise 
beyond a predetermined amount. 


FIXING THE RATE IN UNINCORPORATED COMPANIES 


It may be asked in this connection what yearly rate of 
interest should be paid by unincorporated concerns which, 
unlike incorporated companies, do not issue yearly state- 
ments as to the dividends paid. It would not do to admit 
a committee representing the savings bank society to an 
inspection of the books of the concern and investigation 
of the net profit. Fortunately this is not necessary. 
Employees know when and when not the concern is pros- 
pering and consequently accept the employer’s statement 
with confidence, when correctly informed. Another wa) 
out of this difficulty is to accept the output as a basis for 
the determination of the rate of interest on the deposits. 

The statutes generally prohibit passive membership, 
or membership without deposits in the bank, and grant 
the vote to only such members who belong to the organ- 
ization for a certain length of time. This is done to pre- 
vent trouble during periods of industrial stagnation when 
a move might be made for the dissolution of the society 
by the disaffected and passive majority members. 

The concern leaves all the detail work and bookkeep- 
ing of individual accounts in the hands of the savings 
bank society, and accepts responsibility only for the safety 
of the deposits. A suspicion may possibly arise that the 
savings bank may in this way be used for destroying the 
independence of the workmen. In this connection it 
should not be forgotten that this method is a very ex- 
pensive one for the concern and that every workman is 
left entirely free to enter the savings bank society or not. 

It is only a perfectly solvent concern that workmen 
should intrust their savings to, but should the concern 
fail, as can happen, notwithstanding all precautions, em- 
ployees can assume the risk in view of the high guaranteed 
rate of interest on their deposits, and the possibility of 
its further increase by the dividends. 

When a man leaves the factory he ceases also to be a 
member of the savings bank society, and receives his 
deposit with the accrued interest. When such a man once 
experiences the feeling of possessing a substantial sum of 
money he will carefully think the matter over before he 
leaves his job. 


% 

An exhibition of foreign-made tools which compete with 
tools of British manufacture in the South African market wa 
recently held in the board room of the Glasgow Chamber of 
Commerce. The articles exhibited consisted chiefly of car- 
penters’ and mechanics’ tools, and included samples of ship’s 


augers, boring machines, braces, chisels, gages, speed indi- 
cators, lawn mowers, planes, saws, stocks and dies, and blow 
lamps. The exhibition was under the control of the British 


3oard of Trade and was intended solely for the benefit of 
British manufacturers and others interested in the sale of 
British manufactured articles at home and abroad. The great 
majority of the articles shown were manufactured in the 
United States, and were generally very highly commended in 
an interesting catalog giving the countries of production of 
the tools on exhibition and competing with British manufac- 
tured tools in South Africa. It is understood that similar ex- 


hibitions are to be held in the various manufacturing centers 
throughout Great Britain. 
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Inspection Gages for 
By E. A. 


SY NOPSIS—Each and every part entering into the con- 
struction of the Remington shotguns, rifles and pistols, 
must pass a number of rigid tests during and at the com- 
pletion of manufacture, failing which they are destroyed. 


* 
2 





Few people, not familiar with gun work, appreciate 
the important part that accurate gaging methods play in 
the production of a dependable gun, and still fewer peo- 
ple realize how much of the manufacturing time is oc- 
cupied in gaging to verify previous operations and as- 
certain whether they have been correctly done or not. 

Every part entering into the construction of the vari- 
ous guns manufactured by the Remington Arms and Am- 
munition Co., Ilion, N. Y., is subjected to a number of 
rigid inspections and any parts failing to meet the re- 
quirements laid down by the chief inspector are destroyed. 

There are very few types of gages in use, but there 
are hundreds of inspection gages made after one or other 
of these types, whichever is most suited for the work in 
hand. The gages shown herewith were selected as typical 
examples of those used. In passing, it might be of in- 
terest to note that in the manufacture of the repeating 
shotgun, gages are used to cover 1200 inspection points. 

Actual experience with the manufacture of any one 
part is the determining factor which sets the number, 
An approximation 
as regards number, etc., of inspections can be made be- 
forehand, but actual manufacture will usually discover 
The inspection points 


order and position of the inspections. 


points which have been overlooked. 
necessary on one piece form no sure guide for the inspec- 
tion points on another piece of somewhat similar form. 

In all, 103 operations are performed on the breech 
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Remington Gun Parts 


SUVERKROP 
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| 
Fig. 1. A FLusH-PIN GAGE 

















Fic. 2. GAGInG CounTERBORE DeprHu 




















Fic. 3. GaGre ror Stor 1x RECEIVER 


block shown in Fig. 5. The rough stock after inspection 


is first cut in lengths sufficient to make six breech 
blocks. It is then annealed ; pickled to remove the scale ; 


inspected; then milled; again inspected. Six machine 
operations follow, among which is the drilling of the 
locating holes which will be used for locating the piece 
in the jigs in all future operations. After these 
drilled they are inspected and must come within 0.0005 
in. both as regards size and location. 


are 





kia. 4. Gacing Depriu or Stiot 


Six operations then follow, when the piece is again 


inspected to see whether the firing-pin hole is in align- 


ment with the locating holes. Five operations are then 
performed on the piece, and it is again inspected; this 
time to see if the depth and form of the firing-pin seat 
are correct. 


the 


piece Is inspected to see that the various cuts have been 


Twenty-seven machine operations follow before 


correctly performed. Thirteen machine operations follow 
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and the piece is inspected again. Five operations follow 
and the piece is again inspected before cutting into one 
of the locating holes. 

Seven operations follow, after which the piece is sub- 
ject to a general inspection to see that all previous op- 
erations have been properly done. Should the piece pass 
this inspection, it is stamped with the inspector’s stamp 
and sent to have the burrs removed. One operation, hard- 
ening, is then performed on the piece, after which it is 
again inspected to see whether it has been properly hard- 
ened, 

Another operation foilows; that is, drawing the tem- 
per, When it is again inspected, Kight finishing operations 
follow and the piece is again inspected to see whether the 
recoil face and unlocking surfaces are correct. Six final 
operations are followed by the final inspection for finish. 
The original blank weighs 1 Ib. 6 oz. finished 
breech block just 6 0z., a little over 72 per cent. of the 


and the 


metal having been removed in the 103 operations. 

Two sets of gages are used; one working set and one 
In case of any discrepancy between the 
both 


inspection set. 
manufacturing and 
vages are sent to the tool-inspection department which 
Is a part of the tool-making department. It 
in a new building, modern in every respect and equipped 


the inspection departments, 
is housed 


throughout with the latest precision tools. 
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LIFE OF GAGES 


The life of well made gages in the hands of experienced 
inspectors is remarkable, the cumulative wear on a num- 
ber of gages which had been used in the inspection of 
150,000 pieces, and had from time to time been tested 
in the tool-inspection department, was found to be 0.0013 
to 0.003 in. only. 




















Fig. 5. GaGinc Turee Faces on Breecn BLocK 
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Fig. 6. GAGE For RECOIL SHOULDER 





Fic. 7. Gacinc Recor, SHOULDER 


























Fig, 8. Gaaina Four Cuts on Action-Bar Lock 


Fic. 9. GAGInG Five Pornts on ActTion-BAr Lock 
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The inspection operations shown in the illustrations 
are taken at random without any attempt to place them 
in their proper order, as the only object is to show the 
gages and how they perform their work. It will be 
noted that the greater number of the gages shown em- 
ploy flush pins to indicate. These are used not only for 
positive measurements but also as limit gages. 

Owing to the difficulty of showing in a halftone so smal! 
a dimension as, for instance, 0.001 in., the flush pin- 
gaging points in the limit gages will be shown by refer- 
ence letters, but Fig. 1 will show, in a manner which will 
be readily understood, the way they are made. 
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rifle. The base A is a heavy block of cast iron which, 
with the work B, rests on a surface plate C. The pin D 
passes through a diagonal slot in # and is screwed into 
the flush pin. The work is placed under the flush pin 
and the inspector with the middle finger of the right, 
hand draws ) quickly toward him. The diagonal slot 
allows the flush pin F' to seat on the work. The forefinger 
of the inspector’s right hand passes rapidly over the 
top of the flush pin and he feels at once whether it is 
within the limits or not. 

In Figs. 3 and 4 are shown two views of the same gage 
which employs two flush pins for checking the depth of 











=. . See 








Fig. 12. Fiusn 


PIN 


AND OTHER GAGES 























Fic. 10. GAGE witH Six FLusH Pins 

Here The gage B is flat on the 
bottom, where it comes in contact with A. At right angles 
to the bottom, a hole is bored and lapped for the flush 
pin C, At the top, half of the boss is machined a certain 
height D and the other height / a certain distance below 
D, say 0.001 in. With the work F on the surface plate 
and with the lower end ( of the flush pm resting on it, 


the upper end @ of the flush pin should, when the work / 


A is a surface plate. 


is the correct thickness, come between the faces D and 
E, as shown. 

Sight is entirely unnecessary, the sense of touch alone 
being emploved by the inspector, and differences of as 
little as 0.0003 in. are readily detected with gages of this 
type. 

COUNTERBORE GAGE 
Fig. 2 shows a gage for testing the depth of the coun- 
the pump 


terbore of the bushing holes ir receiver of a 


Ane 


Fic. 11. Swinoina Fiusu PIN ror GAGING AN 


slot F in the shown in both illustra 


{. At B is the flush-pin block with the two flush 


the main receiver 
tions at . 
pins C. Two pins in the base D fit the locating holes in 
edge of the flush-pin block 
strip # 
of the flush pins engage the upper and lower confines 
of the slot F. 


the work. The lower front 


contacts with the hardened-stee! while the ends 


In order to facilitate the removal of work from all 
nspection and working gages where the work is held by 
pins in the locating holes, K noe kouts have been pro ided, 


consisting of a simple eccentric shaft with an ejector pin 


or pins. normally below the surface when the eccentric 
shaft handle is in contact with the stop pin, as shown a 
G, Figs. 3 and 4. 

Fig. 5 shows a gage emploving three flush pins for 
caging the three cuts A, B and © on the breech-block face 


Owing to interference of the flush pins these three cuts 
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must be gaged one after the other by the flush pins con- 
trolled, respectively, by the wire handles D, E and F. 

In Figs. 6 and 7%, a very ingenious gage is shown for 
measuring the cut both 
front and back, and two positions on the side of the cut. 
The flush pin A is mounted in an eccentric bushing B 
and has at its other end the winged member (. The ec- 
centric bushing B has two spanner slots ), which are en- 
gaged by the attached spanner FZ. At the back of the 
eccentric bushing B are two gaging surfaces, which are 


ry 
he 


recoil shoulder clearance 


used in connection with a shoulder on the flush pin. 
operation of the gage is as follows: 

The work F is placed in the jig and held by the clamp 
when drawn back by the 


7, Fig. 7% The winged end C, 
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milling cuts in the action-bar lock A. On this piece there 
is a shoulder B, which is gaged by a hook-ended flush pin 
(’. When inspecting this shoulder, the flush pin D is 
raised to the position. shown, as otherwise it interferes 
with (. When the flush pin D is in use, the hook ( 
occupies the slot 2. At F is shown the knockout. 


MILLING INSPECTION GAGE 


Fig. 9 shows a flush-pin inspection gage for locating 
five milling points on the action-bar lock A. The five 
flush pins are shown at B, C, D, E and F, and the knock- 
out for the piece at G. 

In Fig. 10 is shown a gage with six flush pins. The 
arbor A is inserted in the action bar B. The two flush pins 























Fie. 13. GAGE witH Four FLusH PINs 


Fig. 14. Gace with Two FiusH Pins MountrvED ON A HINGE 























Fie. 15. Contour GAGE 
flush pin A, contacts with one end of the eut, and when 
pushed forward contacts with the other end of the cut. 
The correct locations of both these positions cause the 
shoulder on the flush pin to match up with the gaging 
surfaces H. The flush pin is then turned by means of its 
knurled end and one of the wings of C must clear one 
side of the cut. The eccentric bushing B is then turned 
by means of the spanner F, and spanner slot D, so as to 
bring D to the position occupied by the other slot in Fig. 
%. This throws the winged end C off center so that the 
other side of the slot can be gaged by turning the flush 
pin. 

Fig. 8 shows a gage for testing the location of four 


Fic. 16. Contour GAGE 


C and D prove the locating holes. The two flush pins 
E and F prove the arbor (and hole) vertically, while 
two other flush pins passing through the members @ and 
IT at right angles to the pins # and F prove the arbor 
(and hole) horizontally. 

In Fig. 11 is shown an inspection gage with a single 
flush pin C, mounted in a bracket D, which swings on a 
pivot in #. It proves the circular cut A at the base of the 
recoil shoulder in the breech block B. 

Fig. 12 shows several inspection gages for proving the 
various shoulders on the inside and outside of the action 
bar A. At B is shown a section of an action bar. 
The gage shown at C has three flush pins to locate 
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me bevel and two shoulders. The flush pins D, F and F 
on the other gages each locate a single shoulder. At 
G is shown a thread-inspection gage. The thread is so 
fine that it not show in the halftone. The gage 
shown in Fig. 13 proves four angles milled on the top of 


does 


the breech block A. 

An interesting gage is shown in Fig. 14, for proving 
the depth and location of the ejector slot A in the piece 
B. The member C 


is hinged on the pin D and is pro- 
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sists of a base A having a hardened-steel locating pin 
for the work C. The dial gage ) is mounted on a hard- 
base #, Just below and in line with the in- 
dicating contact F is an angular edge G. When F con- 
tacts with the top of the work C, G contacts with the bot- 
tom. 

Various limits are permissible at different points on 
the contour. These points and the limits are clearly 
marked on the base. An arrow pointing to the left is the 


ened-steel 








Fic. 17. [ntTernNAL Contour GAGE 











Fic. 18. INTERNAL Contour GAGE 





























Fic. 19. INTERNAL CONTOUR 
vided with a hardened fixed stop pin #, which comes to 
rest on the hard plate F when gaging. Two flush pins 
H do the actual gaging in conjunction 
the plus and minus steps on the bosses in which they 


slide. 


G and with 


Contour GAGES 


Some of the contour gages used in the inspection de- 
partment are very interesting. 
the squareness of the work is shown in Fig. 15. 


A simple one for testing 
It con- 


GAGE 


Fic. 20. Drat GAGE 


convention for a minus allowance; one pointing to the 
right means a plus allowance: hoth arrows mean plus or 
minus allowances, and none at all means that there is no 


allowable limit. At // is a setting block secured to the 


base A. 


Similar contour gages are shown in Fig. 16. One of 
them, A, is shown In position against the setting block B. 
The other, C, is shown in working position with the 


hardened gaging edge of the base C in contact with the 
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in contact with the work F. 


In Figs. 17, 18 and 19, an internal contour gage for 


the breech block A is shown. 
width of the firing-pin slot. Two inspection gages are se- 
cured to a base block. The work A is secured as shown 
in Fig. 17. The swinging gage B, which is of the flush- 
pin variety with the flush surfaces at the back, is turned 
so as to contact with the work. The arms C and £ are 
respectively swung down to their seats in D and F, as 
shown in Figs. 18 and 19. The feeler gages H and I 
are then passed between the arms C' and F and the sides 
of the slots. 

These feelers are double-ended and have plus and 
minus allowances. One of. them is shown in working 
position at /, in Fig. 19. "At G@ is shown a test gage 
for testing the bottom of the slot F and the arm £, 

A great number of dial-inspection gages are in, use 
in the inspection department. These are used principally 
by girls for gaging work, such as is shown at A, Fig. 20. 
At B is shown the setting gage for the work in hand. 


It gages the location and 


bd 


» 
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Cutting an Internal Worm 
By J. H. Barn 


An internal multiple-thread worm and worm gear are 
shown in Fig. 1. These were formerly used in the steer- 
ing gear of a certain make of automobile. This type of 
steering gear is now obsolete but the method of produc- 
ing the multiple-thread internal worm may possibly be 
of interest. 

The job was done on a Whitney hand miller as shown 
in Fig. 2. The bracket A was bolted to the miller table 
at the correct angle to produce the thread. It 
vided with a sleeve B. One end of B acted as a chuck to 
hold the work C. The end 


threaded the same pitch as the worm. 


was pro- 


reduced and 
The threaded part 


other was 

















Fie. 1. INTERNAL WorM AND GEAR 


hardened-steel contour D and the indicator pointer # 
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engaged a nut secured in the bracket A. The extren 
rear end of B was secured to the spur gear D in such a 
way that it could be indexed so as to locate the worin 
blank to the four positions necessary to cut the four in- 
ternal spaces. A spur pinion engaged the spurwheel /)). 
and was turned by means of a handwheel mounted on thie 
same shaft with it. 











Fie. 2. CuTTING THE INTERNAL WoRM 


The operation follows: The -blank 
mounted in place as shown. ‘The operator turned the 
handwheel (not shown) so as to bring the sleeve B back 
against the bracket A. The cutter was then brought to 
the position shown in the illustration and started. The 
cperator turned the handwheel slowly ; cut the first space ; 
the cutter was dropped so as to clear the work; the 
sleeve B was brought back to starting position again; the 
sleeve was indexed ; the cutter elevated to cutting position 


Was as was 


again: the operation repeated on the second space and 
so on till the internal worm was completed. 


% 


Saddle 


The idea seems prevalent 
able to transmit much power. 
or three good saddle keys should not give as good a drive 
as the average compression hub or coupling. Where ma- 
chinery is constantly being added to or often shifted, the 
saddle keys do not require keyseating the shaft. I am 
using them to advantage on cold-rolled shafting, which, 
owing to a prejudice in favor of straightness, I dislike to 
keyseat in many places. I would like to hear the exper!- 
ence of others in this matter. 


Keys 
that saddle keys are not 
I see no reason why two 


Robert GRIMSHAW. 

Dresden, Germany. 

33 

When 
the carriage, 
of the boring tool or bar, the chips are apt 
bottom of the hole and force the bar to 
than it ought. If a small hole is drilled in the boring 
close to the cutter and a piece of soft-iron wire is driven 
the hole and wound in a spiral around the bar (right hand if 
the bar is cutting right hand and left if cutting left) and the 
end finished off, the spiral will keep the hole clear of chips. 


boring deep holes in work held in the chuck or on 
and which are small in comparison with the size 
to collect in the 
and cut larger 
bar 
into 


rise 


os 

ve 

gripped 
ehucks 


For slender work, such as cups which cannot be 
in a jaw chuck, wooden chucks are ideal. For large 
gum wood is good. It can be obtained up to 18 in. in diam- 
eter. Dogwood and boxwood are good for small work. Other 
good woods are apple, pear, beech, maple, birch and sycamore. 
The last cau be obtained almost any size. 
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A Series of Tests of Roller Bearings’ 


By JOHN 


SYNOPSIS—This article embodies a 15-year observa- 
tion of the behavior of roller bearings, to find the load 
and speed at which such bearings may be allowed to run. 
The results of a large number of tests are presented and 
an attempt is made to deduce some definite law from 
the mass of information obtained. 
33 

Most of the bearings tested were of ordinary commer- 
cial patterns. The rollers, except where otherwise stated, 
were of plain cylindrical form and were kept in posi- 
tion by such a cage as that shown in Fig. 1. In some 
bearings of exceptionally good workmanship a similar 
cage, but machined all over, was used. Another type of 
bearing is shown in Fig. 2. In the bearings tested the 
end-thrust balls were omitted. 
the rollers were turned down at the ends, as shown in 
Fig. 3, but in general the balls at A and B were omitted. 
A bearing without a cage is shown in Fig. 4; the ends 
The bearing shown in Fig. 


In some cases the ends of 


of the rollers are rounded. 
5 is fitted with two sets of tapered rollers held in posi- 
tion by suitable cages. 


In the Hyatt bearing, Fig. 6, the rollers are helical 
and alternately of right- and left-hand pitch. In the 


Kynoch bearing, Fig. 7, the rollers are tubular in form, 
rolled from a special steel stamping with the object of 
avoiding a longitudinal joint. The bearing shown in 
Fig. 8 is fitted with rollers one diameter in length, all 
portions being hardened and ground with the same de- 
ex- 
in 


gree of accuracy as the best ball bearings; it 
cellent results test. The thrust 
Fig. 9 is said to work satisfactorily at low speeds, but in 


gave 
on bearing shown 


a high-speed test the rollers ran very hot. 


GENERAL RESULTS OF THE TESTS 


Although the types of roller bearing tested differ 
widely, and each type has its peculiarities, yet certain 
general to within 
tdlerably narrow limits. 
that : 

The coefficient of friction of roller bearings is greater 
at low than at high loads, but it is much more nearly 
constant than it is in plain lubricated bearings. 

The coefficient of friction of roller bearings in which 

very nearly constant at all 
is end-thrust, the friction de- 


their behavior 


tests 


laws appear express 


The appear to show 


there is pure rolling is 
but 


creases as the speed increases. 


The coefficient of friction is independent of the tem- 


speeds ; when there 


perature of the bearings unless the end-thrust is exces- 
sive, 

The starting effort is very little greater than the run- 
ning effort. 

The friction in a well-designed bearing is not greatly 
affected by lubrication. 

The wear of the rollers is often excessive if the whole 
of the rotating parts and the casing are not hardened and 
Well finished, especially when the bearing shows end- 
thrust. 

The end-thrust on the rollers varies almost directly 


“Proceedings” of the In- 


*Abstract from the minutes of the 
stitute of Civil Engineers. 





(JOODMAN 


as the load on the bearing, and usually diminishes as the 
speed increases. The direction of the thrust is usually 
reversed when the direction of rotation is reversed. 

Other things being equal, the frictional resistance of 
bearings fitted with large rollers is less than that with 
small rollers. 

The safe load for a given bearing diminishes as the 
speed of rotation of the rollers increases. 


ANALYSIS OF THE VARIOUS LOSSES 


Dealing with these conclusions seriatim : 


An analysis of the various frictional losses in a roller 
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CHART 2. STARTING-FRICTION CURVES 
bearing is of considerable interest, and moreover 1s 
worthy of the careful attention of designers. 

The frictional resistance of roller bearings is of a 
complex character and consists of many separate re 
sistances which may be resolved into the following: 

(a) The rolling resistance of the rollers on the shaft 


and in the casing of the bearing. ‘This is found to be 
proportional to the load on the bearing. 
(b) The frictional resistance of the cage due to its 


rubbing on the shaft and cylindrical portion of the cas- 
This 


to imperfect 


new bearings is often due to tightness or 
im 


In 


mg. 


fitting of the cage, which naturally 


proves as the cage wears, If Is usually smal] in amount 
and constant at all loads. 
(c) The pivot friction between the ends of the rollers 
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and the ends of the cage slots. This varies approximately 
as the end-thrust on the individual rollers. 

(d) The collar friction between the outer end of the 
rotating cage and the flange of the stationary casing. 
This varies as the resultant end-thrust on the cage. 

(e) The friction between the curved surface of the 
rollers and the sides of the cage bars, which varies di- 
rectly as the end-thrust collar friction. 

Let 

F denote the total frictional resistance of the bear- 

ing. 

(’ denote the frictional resistance ()) which is as- 

umed to be constant at all loads. 

U, denote the coefficient of rolling-friction (a). 

U,. denote the coefficient of friction between the end 

of the cage and the flange of the casing (¢). 

U, denote the coefficient of friction between the end 

of the rollers and the end of the cage or the cas- 
ing, as the case may be (c). 
U; denote the coefficient of the 


friction between 


curved surface of the rollers and the cage bars 
(¢). 

U denote the coefficient of friction for the whole bear- 
ing. 


W denote the load on the bearing in pounds. 
T denote the end-thrust on the bearing in pounds. 
D denote the diameter of the shaft in inches. 
d denote the diameter of the rollers in inches, about 


dD r 
— usually. 
4 e 


D, denote the diameter of the roller pivot in inches. 

dp denote the effective diameter of the pivoted end 
of the rollers in inches, which is 0.8d. (approxi- 
mately) for tubular rollers and Hyatt springs; 
#d. for flat-ended rollers, and 1.1d. to 0.25d. for 
rollers with rounded ends. 

It can be shown that the frictional resistance of the 

bearing 1s: 

U,W +(¢+ vere? 4. url t+?4 


UW = d >D Ja +09 


OBTAINING THE AMOUNT OF FRICTION BY EXPERIMENT 


An attempt has been made to determine these quanti- 
ties experimentally. The value of UW is readily de- 
termined by direct measurement in a friction-testing ma- 
chine. The value of C is taken to be the initial friction 
on the bearing at zero load, obtained by producing the 
frictional-resistance curve back to zero. It is probably a 
little greater than the simple cage resistance, but it is 
an accurate measure of the internal the 
bearing which may, without serious error, be assumed to 


resistance of 


remain constant at all loads. 

The end-thrust, 7’, is measured by a friction-testing 
machine, and in order to find the value of U; the casing 
flange of a specially constructed experimental bearing 
was detached and the end-thrust was taken up by the 
ball thrust-collar, Fig. 3. The first experiment was made 
with this flange attached to the casing, and the second 
when it was detached. The values of the frictional re- 
sistance obtained by the first experiment gave the total 
friction on the bearing, and the second values gave the 
total friction minus the end-thrust friction on the flange, 
assuming the friction of the ball-thrust bearing to be 
negligible. Thus, by subtracting the values obtained in 
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the second experiment from those obtained in the first 
D+d 

2D 
tities being known except U; its value was found to be 
0.05 (approximately). 

The author has not been able to devise any means of 
determining experimentally the values of VU, and U’,. 
He has, therefore, assumed that they have the same 
values as U;, which is probably not far from the truth. 
Inserting these values and the known quantities for the 
bearing, the value of U, can be arrived at by difference, 
hut the method is not very satisfactory since the values 
of U, and Us are not definitely known. 

The various quantities have been plotted, from ex- 
perimental data, in Chart 1, for a simple roller bear- 
ing of the type shown in Figs. 1 and 2. Although there 
is here no pretension to great accuracy, the curves give a 
good idea of the relative importance of the frictional 
losses in a roller bearing. It will be seen that the collar 
friction between the end of the cage and the casing is 
considerable, but it may readily be reduced by fitting it 
with a simple ball thrust-bearing. 

The pivot friction is by no means negligible, but may 
also be reduced by the method shown at A in Fig. 3. 
The cage bar friction appears to be very small; there is 
independent evidence of this in the fact that cages which 
have been in use for years show very little wear in this 
particular place. “The value of U, for this bearing as ob- 
tained by difference comes to 0.0012. 





the value of UcT was obtained ; and all the quan- 


COMPARISON OF FricTION TESTS 


It is interesting to compare these values with those ob- 
tained by other experimenters. The late Prof. Osborne 
Reynolds’ experiments gave 0.001 for cast iron on cast 
iron; Messrs. Crandall and Marston obtained 0.006 for 
unpolished plates; Prof. Stribeck, of Berlin, gives 0.004 
to 0.002 for unhardened materials; ball bearings give 
0.001. All these figures have been corrected for diam- 
eter by the Crandali-Marston method. 

There is good reason to believe that resistance to roll- 
ing, pure and simple, is quite independent of the speed ; 
hence, in a bearing in which there is no large amount of 
end-thrust, the friction should remain constant at all 


speeds. In order to test this point the recording drum on 
the friction machine was rotated by clockwork. The 


pencil which recorded the friction was kept in contact 
with the paper when the machine was standing, and thie 
speed was raised gradually to about 2000 r.p.m. and then 
reduced to zero. It found that the friction was 
practically the same at all speeds. 

When there is much end-thrust on a bearing the slid- 
ing friction between the cage end and the flange of the 
hearing is largely responsible for the frictional resistance 
of the bearing; hence in such a case the total resistance 
diminishes as the speed increases, for the simple rea- 
son that sliding friction diminishes as the speed increases 
up to about 100 ft. per min. It is to be expected, there- 
fore, that the flange friction will diminish with the 
speed up to about 200 ft. per min. (speed of the shaft). 

A change of temperature affects the friction of an or- 
dinary bearing, mainly owing to the decrease in the 
viscosity of the lubricant; and as, in the case of a roller 
bearing, the lubricant plays a comparatively unimport- 
ant part, a change in the viscosity has little effect (if 


was 
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any) upon the friction, unless the end-thrust is exces- 
sive. 

In a lubricated bearing the starting effort is always 
greater than the running effort, because the lubricant is 
squeezed out when the bearing is standing; hence at 
starting the friction takes place between metal and 
metal, but very shortly after starting the oil film be- 
comes well established and reduces the friction. In a 


roller bearing, however, these conditions do not exist, and 
nearly 


when there is no end-thrust, and, therefore, a 
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flange of the casing, which is, of course, reduced by 
lubrication. In a badly designed bearing, therefore, lu- 
brication may play an important part. 


MATERIALS TO BE USED 


The pressure on the narrow line of contact between the 
roller and the shaft is very great; hence, if soft ma- 
terials are used, they are likely to crush and the wear 
to be excessive. For high pressures, the whole of the 
rollers, sleeve and casing-liner should be of hardened 
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FIG.6 WYATT ROLLER BEARING 
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Various Types or Ro_tter BEARINGS IN TESTS 

should be no material differ- 
and the running effort. 
that when 
sometimes twice as 


pure rolling action, there 
ence between the starting effort 
This was found to be the 
thrust occurs the starting effort is 


case, except end- 


great as the running effort. 
From Prof. Reynolds’ investigations, which it was 
shown that resistance to rolling is due mainly to the 


elastic distortion of the path and roller, all roller bear- 


ings, whether posse ssing a pure rolling action or not, 
might be expected to have a higher starting resistance 


found to be 
varies at 


is not 
friction 


but such 
the 


than a running resistance; 


the case. The manner in which 


starting is shown in Chart 2. The small starting re- 
sistance of a roller oearing is a feature of very great 


practical importance. 

In a bearing in which the end-thrust is small, lubrica- 
tion appears to make but very little difference in the 
friction. This result is quite in accordance with Prof. 
Reynolds’ investigations. But in the case of a bearing 
in which the end-thrust is high, it has already 
shown that a considerable portion of the whole frictional 
resistance is due to the rubbing of the on the end 


been 


cage 
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FIG. 9 ROLLER THRUST BEARING 


wear is comparatively small. 
the 


then the 


speed is not excessive, 


and ground steel; 
If the 


neighborhood of 


the safe load is In 


A lind? 


the ND + 


2000 d 

where 
/ denotes the length of each roller in inches. 
n denotes the total number of rollers in the cage 


d denotes the diameter of the rollers in inches. 
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N denotes the number of r.p.m. of the shaft. 

D denotes the diameter of the shaft or sleeve, that 
is, the roller path, in inches. 

P denotes the safe load for the bearing in pounds. 

K denotes a constant depending on the work- 
manship and material. 

For first-class workmanship, steel rollers, and all sur- 
faces hardened and ground, K = 1,200,000 to 2,000,000 
for Fig. 8. For bearings having cast-iron casings, soft- 
steel rollers, and soft-shaft, and of ordinary workman- 


ship, A 100,000, 


Machine-Tool Design 
By Ht SiBLey 


Forty years ago, so | am told, machine tools were lim- 
ited to the lathe, planer, drilling machine, a crude type 
of miller and perhaps a few other special machines that 
have since become standard types. If, in the course of 
manufacturing his product, the small machine-shop owner 
had a certain operation which could not be done advan- 
tageously on these tools, he often went ahead and de- 
signed a machine to meet the requirements of that par- 


- AND Tre 
worn } 








The MActine of Topay 


























Wr Sitoley —— 





PAST AND PRESENT 


DESIGN, 


MAcHINE-T'oo. 
ticular job; a machine that could handle the work bet- 
ter and faster than any of the standard tools he had in 
his shop. 

These home-made contrivances were usually remark- 
able for the ingenious ideas they embodied, but otherwise 
there was not anything especially commendable in their 
As a rule they were very complicated and woe- 
Some of the inventive gen- 
juses who created that there 
was a fair demand for a machine of that nature, so, with 
a little refinement, they were put on the market, ex- 
ploited, and ultimately became standard types. Of course, 
in later years they were simpiified and greatly improved, 
but in general that is a brief explanation of the “evolu- 
So far, all well and good. 

And then came the high-speed steel. High-speed steel 
consternation in the ranks of the machine-tool 
manufacturers. The manufacturer was forced to admit 
that the designs he had tenaciously clung to for several 
His cherished patterns became 
And then 


design. 
fully light in construction. 
these machines discovered 


tion of species.” 


created 


decades were out of date. 
a liability—they were no longer an asset. 
the Renaissance began. 

Something extraordinary had to happen, for high-speed 
steel salesmen would come into the office daily with start- 
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ling tales of the performances of their respective brands 
of steel. And one and all uttered the same cry: “Why, 
there isn’t any machine built heavy enough to drive our 
steel to the limit!” One salesman would come in and 
tell how he tested his “Quartz” brand over in Bunk’s shop 
gazinkus, with the highest feed aad 
speed, and although the gears were 
the tool remained as cool as an icicle. 
And 


would 


on a triple-geared 
the umpty-umpth 
eventually broken, 
Other salesmen would relate similar experiences. 
so it went. The manufacturer realized that he 
have to do something; so, for a starter, he tacked strips 
on his gear-blank patterns to increase their face, cut 
coarser-pitch teeth and put them in his machine, and 
tested it out with some of the remarkable steel. 

The gears stood the strain, but the frame sprung. By 
this time he got warmly interested and made up a new 
frame pattern, so heavy that nothing could spring it. 
The machine was set up and another test made. The 
machine stood the racket all right but he could not get 
power enough to it. Then he put on larger pulleys and 
belts, which supplied plenty of power, but the gears broke 
under the increased strain. And so the merry chase went 
on—the strengthening of one part leading to the re- 
designing of another; always something ahead of the 
rest of the machine. But that was a few years ago. 


THe DersiGNErR’s PREDICAMENT 


Machine-tool designing today is an exact science, and 
pretty 
must 


the machine-tool designer has to have a_ brain 

well packed with intelligence to begin with. He 
have a great deal of experience; he must be able to look 
at a thing from several different angles. I do not mean 
that his ocular focus must be widely strabismic, but he 
must be able to place himself in the position of the ulti- 
mate user of the machine he intends to design, as well 
as that of the manufacturer—and the dealer. Let us not 
forget the dealer. 

From the manufacturer's standpoint the proposed ma 
chine may be a model of perfection; it may meet the en- 
tire approval of the user, but with the dealer it is differ- 
ent. After cuts of the new machine have been sent broad- 
cast over the land, your San Francisco representative may 
complain about the shape of the arm, your Baltimore 
dealer will make a holler about the design of the knee, 
while a South African buyer will warn vou that you can 
not peddle any machines down there until you change 
your gear ratios, and a dealer in Winnipeg will declare 
that you have left out the most important feature. And 
so it goes. A great deal is expected of the machine-too! 
designer. J 

Nearly all machine tools of recent design have one 
thing in common, and that is, sturdy construction. And 
then another universal feature is the inclosed gears. Our 
fathers were accustomed to work around machines which 
were a mass of exposed gears, and they had to keep their 
eves open, for if they became absent-minded or careless 
for a moment, the lapse was likely to cost them a finger 
or two, or at least the seat of a perfectly good pair of 
overalls. Now the gears are not only guarded, but en- 
tirely inclosed and running in oil as well. Even the drive 
pulleys are completely inclosed, and with the other pre- 
cautions agains accident, it is next to impossible for an 
operator to get hurt. Of course, on one of our highly 
automatic machines an operator might catch cold due to 
inactivity, but that is about the only risk he could run. 
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Milling Cycloidal Textile Rolls 


By ErHAN VIALL 


SYNOPSIS—Ezample of “embossed” braid and the 
rolls used to give it this form. Details of the miller at- 
tachment used for cutting out the formed faces. The 
indexing mechanism and its construction. Some of the 
fly cutters. 

% 

Most of us have a vague idea that many of the fancy 
patterns we see on the class of tape shown in Fig. 1 are 
woven in some mysterious way on a complicated ma- 
chine fitted to weave all sorts of fantastic designs, but 
the embossed effect is produced by running the woven tape 
between specially formed rolis in much the same way 
that strip metal would be embossed. 

Dozens of different effects are produced by varying 
the design cut in the rolls. The rolls are made in pairs, 
the design of one fitting into that of the other, as shown 
by some of those in Fig. 2. 

The raised oval effects shown in the pieces of tape at 
A, B, C, D, E, F and G, Fig. 1, are produced by rolls 
similar in general design to those shown at A, B and C, 
Fig. 2. The two pairs of rolls, A and B, have been just 
roughed out and some of the superfluous metal must be 


cut away in order to make them mesh properly, but 
the rolls at C are finished and are ready to be placed 
on their arbors and used. 

The designs something like the letter S, in H and J, 
Fig. 1, are produced by rolls made like that shown at 
D, Fig. 2. A pair of these consists of four parts, 
each roll being made like those at A and B and then split 
in two in the middle. Shifting the radial positions of 
these halves gives a different zigzag effect, and the more 
metal that is turned off the contact sides, the straighter 
will the curves become. 

The pair of rolls F is also made up of two rolls of 
two parts each, as can readily be seen by inspection. This 
is also true of the type shown at F. 
G are made of three parts each. The middle section 


The rolls shown at 


s milled in the same manner as the previous examples 
and then the two fluted sections are pinned to it. 

The roll at // is made from one piece which is fluted, 
then the “beds” for the small cross-pieces are cut in and 
next the cross-pieces are pinned into place. The mate /, 
of this roll, is fluted, the inset pieces are pinned in and 
the cross-grooves ‘cul in to+fit the parts of the roll H. 
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All of these rolls are made of brass and are milled in the 
fixture shown in Figs. 3 and 4. 


Tue CyYCLOIDAL MILLER 


The fixture used is attached to a Brown & Sharpe miller, 
and was invented by Charles Wiebke, of the Wiebke Ma- 
chine Co., 135 West Third St., New York, N. Y. The at- 
tachment is shown empty in Fig. 3, and in Fig. 4 with a 
partly cut roll in position at A, and a fly cutter set into a 
special holder in the spindle at B. The cycloidal cut is 
obtained by feeding the blank across the face of the fly 
cutter with a rolling motion, the blank being indexed the 
proper distance for each cut. 

In using this device, the carriage is run to the left 
and the blank to be milled is placed on the vertical ar- 
bor as shown; then a collar is slipped on and the nut C 
tightened down. Next the steady-brace D is swung into 
place and locked, and the center screw £ is set and locked. 
The regular cross-feed screw of the miller table is used 
to set the blank the proper distance out from the cutter, 
then the spindle is started and the handle F is turned. 
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the spider and two dowel pins in the ends of the brack- 
et EL. 

When in place, the work arbor and bracket are prac- 
tically solid with the spider, but may be easily lifted off 
when the overhead steady-brace is out of the way. This 
is very convenient in case the arbor in use need be turned 
or smoothed up in any way, as there are centers in each 
end. Another sized arbor may also be easily substituted 
if necessary. 

As just stated, when in use, the arbor, spider and 
wormwheel are practically one piece and move together. 
When it is desired to index the blank, the locks F are 
loosened, the pin G removed and the wormwheel ro- 
tated by revolving the worm till the pin @ will enter the 
next spacing hole in the index plate. 

With the pin @ in place and the locks F tightened, 
the arbor, spider, wormwheel, index plate and spur gear 
underneath, all move as one, and the combination ro- 
tary and traverse movement, produced by means of the 
turning of the worm and the travel of the spur gear 
along the stationary rack, gives the cycloidal cut to the 




















INDEXING MECHANISM 


Fia. 5. 


The screw on this shaft is left-hand, so that turning the 
handle F to the right causes the wormwheel G to ro- 
tate contrary to the hands of a clock. A spur gear, 
fastened to the lower side of the index plate, meshes 
with the stationary rack //, so that as the handle F' is 
turned, the carriage of the fixture travels to the right 
along its own ways /, at the same time causing the ar- 
bor carrying the roller blank to rotate; the resulting cut 
is of cycloidal form. 

After one cut has been made, the miller table is fed out- 
ward by means of the cross-feed screw, so that the blank 
will clear the fly cutter, then the handle F is turned to 
the left and the fixture carriage is run back to the start- 
ing point. The blank is now indexed one space, the 
table run back to the stop and the feeding process re- 
peated. 


Tue INDEXING MECHANISM 


. The indexing will be better understood by reference to 
Fig. 5. The index plate A and the spur gear under- 
neath, are fastened solidly together, so that their relative 
positions are always the same. The wormwheel rim B, 
and the arms or spokes C, are one solid piece, and are 
set over the index plate as shown. The work arbor D, 
is located by means of a hole bored in the center of 
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work blank as it is fed past the fly cutter in the miller 
spindle. 

The holes in the index plate, not to be used, are filled 
with short pins, so that no trouble is experienced by the 
operator in indexing. When arranging the spacing in 
the index plate, whatever pins it is necessary to remove 
are pushed up from underneath with the fingers, there 
being considerable space between the rim of the spur gear 
and the outside of the index disk. 

In order to give the correct movement to the blank to 
be cut, the pitch diameter of the spur gear underneath, 
that meshes with the stationary rack, must be the same as 
the pitch diameter of the design to be cut in the blank. 

The fly cutters used to form the rolls must be made 
in pairs that will mesh correctly when placed together, 
in order to give correctly cut rolls. A number of these 
fly cutters, arranged in pairs, are shown correspondingly 
lettered in Fig. 6. The fly-cutter hoider is shown at /L, 
the cutter in use being held by a screw through the hole 
in it and backed by set collars as shown. 

Of course, the principle of the attachment just de- 
scribed is not merely applicable to the class of work 
shown, but may be used for the production of various geo- 
metric designs on special printing rolls, such as those 
used for the production of gun targets and the like. 
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Discussion on Cross-Sections and Symbols" 


SY NOPIS—This discussion is in general unfavorable to 
the report. Both the idea of such standardization and 
the recommendations of the committee are attacked. A 
substitute set of cross-sections and symbols is offered. 


cA 
oe 


A. A. Adler said that he felt there was no demand for 
standard cross-sections and saw no advantage in them. 
To show how cumbersome the system is it will be observed 
that nickel, chrome and vanadium steels are marked in 
addition to their characteristic cross-sectioning. This is 
due to the limited number of combinations that may be 
formed by the variety of lines used. 

A much more serious objection is found in the burden 
that such a set of standards would impose upon the mem- 
ory. In order to insure that the workman would use the 
intended materials, a legend would have to be employed to 
describe the meaning of the standards. This appears con- 
trary to logical procedure. The present method of specify- 
ing the material in a “material list” is by far the most 
convenient method, as it also includes heat treatment and 
such other data as are necessary for accurate description. 

There is, however, one possible use for such standard 
cross-sections as, for instance, where a change of section 
indicates a change of material. But in this case no 
standards of any kind seem neessary. 

J. H. Norris said that in his practice he had used 
about 12 different compositions of what is listed in the 
report (AMERICAN MACHINIST, page 193, Fig. 1), as 
He had for years sec- 


‘ 


‘copper, brass or composition.” 
tionalized simply with a plain line, and then marking the 
materials, although this latter was not usually done, but 
was indicated on the material! list accompanying the draw- 
ings. Then if the material is changed, the drawing 
does not have to be corrected but simply the list. The 
list of standards proposed seemed to him to be unneces- 
sary. 

A. E. Norton thought that Prof. Adler had misin- 
terpreted (AMERICAN MACHINIST, page 193, Fig. 2) in 
respect to the use of printed labels to indicate chrome 
steel, nickel steel and other variations of chemical com- 
position. Such labeling is entirely optional, the hatching 
lines being used only to indicate the process of manu- 
facture, that is, whether the steel is a casting or a forg- 
ing. 

F. De R. Furman, speaking as a member of the com- 
mittee, said that the putting out of these specifications 
for the representation of different materials had been 
induced by the fact that a number of different standards 
are in use in different drafting rooms. It seemed a de- 
sirable thing to secure codperation between the drafting 
rooms, which already used a special kind of cross-section 
line, and have them adopt a uniform standard, to avoid 
confusion. 

Spencer Miller regarded the plan as valuable since it 
allows of the adoption of as many or as few of these 
standards as may be desired in any drawing room. If any 
plan is to be adopted at all by a drafting room, it would 
seem better to adopt one which others have agreed to. 


*From the April “Journal” of the American Society of Me- 
chanical Engineers, and referring to the report of the Com- 
mittee on Standard Cross-Sections and Symbols, reprinted in 
the “American Machinist,” page 193. 


L. P. Alford and Arthur L. Ormay*, stated that they 
are firm believers in the principle of engineering standard- 
ization and its application to engineering work. Thus 
when the report of the Committee on Standard Cross- 
sections and Symbols was published, they at once turned to 
it with the purpose of adopting the standards there recom- 
mended in their own work. Careful study, however, led 
to the conclusion that it was impractical to make use of 
the material thus presented for a number of reasons, and 
further consideration led to the preparation of this dis- 
cussion. 

The most serious objection is incompleteness. There 
are no symbols for a large number of the materials fre- 
quently used in mechanical engineering and represented 
on drawings of members of this society. Other objections 
are, a failure to use lines of uniform direction, the sacri- 
fice of individuality in the symbols to a uniform weight of 
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Fig. 1. Cross-SEcTION FOR METALS 


line, and finally an apparent failure to consider the prac- 
tice and standardization work of others. Further, the 
general scheme of classification is open to a difference of 
opinion, for another viewpoint has been taken in the 
cross-sections and symbols accompanying this discussion. 
Tue SYMBOLS SUGGESTED 

The meaning of these objections can best be seen by 
turning to the symbols shown in Figs. 1-4, which are of- 
There are four groups: 
symbols for building 


fered by way of suggestion. 
Cross-sections for metals, Fig. 1: 
materials, Fig. 2; symbols for geologic formations, Fig. 3 
and symbols for miscellaneous materials, Fig. 4. 

In all of these cross-sections and symbols having ruled 
lines, the direction of the lines is standardized to two, 
horizontal and inclined at an angle of 45 deg. with the 
horizontal. In addition to these the committee’s report 
includes inclined lines, at an angle of 30 deg. with the 


*Chief draftsman, Hill Publishing Co., New York, N. Y. 
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horizontal, as seen in the symbol for babbitt or white 
metal. 

Four weights of line are used. 
standardized this feature to a single one. This is a sim- 
plification of practice at the expense of result. To the 
authors’ minds such a course is unjustifiable. The quality 
of results can be judged by referring to the cross-sec- 
tions for wrought iron, cast steel and wrought steel in the 
committee’s report. From the casual glance of a person 
familiar with reading drawings, there is but little dif- 
ference between these cross-sections, not enough to in- 
dividualize any one of them. In fact, these are so 
similar that it is doubtful if draftsmen would readily 
remember them and their differences. 

As a detail in the method of presenting these suggested 
cross-sections and symbols, a difference in form has been 
made for different materials. This is intended to have 
some reference to the shape in which the material is met 
with or used in engineering work. That is, the metal 
cross-sections are presented by a circular cross-hatched 
area which might represent the end of a bar, or rod. 
Karth and rock are shown by an irregular outline that 
might be part of a section of a bank or ledge. This same 
idea has been carried out in connection with some of the 
others. 

The general scheme followed in developing this seri« 


The committee’s report 
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Fig. 2. SymBouis ror Bur_tpinGc MATERIALS 

has been to distinguish between families of materials by 
cross-sections and symbols easily remembered, and then 
make use of abbreviations or names to distinguish sub- 
groups. This group system is best 
illustrated by the cross-sections for metal and the symbols 
for concrete. 


divisions of these 


Cross-SectTions ror METALS 
The metals group has eight cross-sections, Fig. 1; of 
these, five are family groups. The iron group includes 
east iron, malleable iron, wrought iron, ingot iron and 
perhaps others. The steel group includes tool and cast 
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steel, high-speed steel, crucible and high-carbon steel, 
alloy steels, as nickel, manganese, chrome nickel, vana- 
dium, and the ordinary steels of machinery construction, 
such es bessemer, cold-rolled, openhearth, machinery, 
cold-drawn and low-carbon. The copper alloys include 
brasses and bronzes in all their variety; white alloys in- 
clude babbitt and all kinds of white metals; and the 
aluminum group, aluminum and its alloys. The other 
three symbols are for copper, lead and zinc, respectively. 
It should be noted that the copper alloy cross-section 
is a combination of the copper and lead rulings. 

[t is believed that these cross-sections cover all of 
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the important families and ordinary engineering metals 
that are used unalloyed. In practice, the symbol for 
iron would ordinarily be applied to cast iron, and if any 
of the other kinds were to be specified its abbreviation or 
name would be printed across the section. Similarly, the 
steel cross-section would be taken to mean a low-carbon 
machinery steel, and the other grades indicated by ab- 
breviations or names. This same method could be applied 
to the copper alloys. 


SYMBOLS FOR BUILDING MATERIALS 


But little comment need be given to the 19 symbols for 
building materials, Fig. 2, except that those presented are 
believed to cover the ordinary materials met with in the 
work of members of this society. Attention is called to 
the symbol for ashlar, which is believed to represent this 
important material better than the one shown in the com- 
mittee’s report. 


SYMBOLS FOR GEOLOGIC FORMATION 


Here are 14 symbols, Fig. 3, which are believed to 
cover the formations ordinarily met by members of this 
society in connection with foundations 
dams, and other engineering structures. In general, they 
follow the symbols prepared and published by the United 
States Geological Survey, and thus have the advantage 
of being already in use. 


for buildings, 


SYMBOLS FoR MISCELLANEOUS MATERIALS 


4, are 
Some of these may seem new, but all 


The symbols for miscellaneous materials, Fig. 
11 in number. 
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have found use in the work of the authors. The reason 
for most of them is apparent. By way of explanation, 
excelsior, coke and coal are represented on power plant 
drawings, in cross-sections of boilers, coal pockets, gas 
producers and gas scrubbers, as the case may be. The 
final symbol on this chart is for undefined or unclassified 
material, and follows the suggestion contained in the 
committee’s report. 

In conclusion, the authors have written this discussion 
with a single motive, that of aiding in the constructive 
work of preparing a series of cross-sections and symbols 
adequate to the entire field of the work of the mechanical 
engineer and arranged in a form to be adopted and used. 
It is hoped that the report which has been discussed will 
be considered merely as preliminary and that further 
consideration will be given to this important subject. 

In connection with further work, two suggestions are 
in order. The first is the preparation of a series of ab- 
breviations of the names of the materials forming the 
subdivisions of the general groups. The second is much 
broader and is to make a complete study of drawing-room 
conventions. The modern mechanical 
drawing is that it is an engineering language. Though 
true, it is a language without 
and filled with dialect and 


conception of 


this characterization is 
uniformity, without grammar, 








LEATHER 






RUBBER 





LOOSE COAL 





UNDEFINED 











Fie. 4. Sympots ror MisceLLANrous MATERIALS 
peculiarities of expression. A careful investigation of 


mechanical-drawing conventions, with a report putting 
them in comprehensive form, would be of great value to 
the members of this society and to our engineering col- 
leges, 

0. K. Harlan wrote, that for the cross-sectioning for 
wrought iron he would prefer a light and heavy line in 
pairs, similar to that for cast steel but having one of 
the two light lines made heavier. This has been used 
for many years and he believed it to be now in quite gen- 
eral use. It gives a clearer distinction between wrought 
iron and steel than the sections shown in the report, 
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and can be made with the same number of strokes of the 
pen by retracing one of the two light lines and making 
it twice as heavy. The sections shown in the report re- 
quire a second glance to tell which is which, wrought iron 
or steel, since they are so nearly alike. 

SECTIONING FOR RUBBER 


The sectioning for rubber did not seem to him to be the 
electrical work 


sectioning 


best obtainable. Insulation as used in 
often involves small pieces, and to use the 
shown would admit of confusion between the section lines 
and the actual lines of the mechanism. In some cases he 
had used solid black, 
in structural steel work, and he had also used soft black 
pencil on the tracing, which gives an effect on the print 
which is easily distinguishable. By lettering hard rub- 


ber, fiber, vulcanite, etc., in ink on the tracing, it shows 


as rivet holes are sometimes shown 


clearly on the print and seems to cause less confusion 
than the light horizontal lines recommended by the com- 
mittee. 
standard of either the black pencil or solid black ink. 


He was not disposed, however, to urge the use as 


THe CoMMITTEE’s COMMENTS 


Referring to the suggestion of using lines of more than 
one thickness, the committee has reached the conclusion, 
after careful consideration, that lines of uniform thick- 
ness will not only facilitate the drawing of cross-sections, 
but will save much time in waiting for heavy ink lines to 
dry. If draftsmen had always been in the habit of using 
lines of uniform thickness in cross-section work, the com- 
mittee doubts very much if it would now adopt sections 
made of lines having variable weights. 

The underlying principle of the standard sections 
recommended is the use of single lines for cast iron, then 
the wrought and forged irons are indicated by making 
every alternate line double. In a similar way cast steel 
is shown by double lines in pairs, and all the wrought 
and forged steels by adding an additional line to each al- 
ternate pair. 

The committee has avoided the use of dotted lines in 
all cross-section work, except when such lines are used in 
combination with solid lines, thus preventing confusion 


with dotted lines which represent objects behind the 
plane of section. It is true that rubber and insulation 
materials are frequently shown in solid black. When 


these sectons are narrow there is no objection to this 
practice, but when the sections are wide, heavy patches 
of ink tend to crumple the tra Ing cloth or paper, and in 
such the the committee 


would be clearer and not liable to confusion. 


section recommended by 


CasCS 


In cross-sections showing babbitt or white metal, which 


the committee recom- 


usually occur in narrow widths, 
facilitates 


mends the use of a 30-60-deg. line, because it 
the act of drawing by requiring a fewer number of lines. 
not be wise tO al- 


The committee believes that it would 


tempt to formulate a standard for every material. 
Symbols for various building materials; symbols for 
geologic formations and symbols for miscellaneous ma 
terials, the committee believes, are best worked out by 
subdividing one of the standard cross-sections as 
mended. according to the scheme reported on by the com 
Such subdivisions are 


recom 


mittee under typical subdivisions. 
chiefly used by specific trades or by those working alone 


particular lines. The committee sees no objec tion to the 
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use of many of the symbols submitted by L. P. Alford 
and Arthur L. Ormay, but believes that they should be 
classified under typical subdivisions, rather than included 
as standard cross-sections or symbols. 


of 
ve 


Turning Tapers on a Lathe 
By F. W. Rots 


The table is for use on lathes to determine the amount 
to set over the tailstock of the lathe to obtain any de- 
sired angle. It is assumed that the lathe and mandrel 
centers are standard (60 deg.). First measure the man- 
drel diameter B and multiply the figure in column A on 
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which multiplied by % in. gives 0.0025. Adding this to 
tke fraction 0.183 in the 9-in. column gives 0.1855 in, 
the amount to set the tailstock over. In most cases 0.19 
in. would be close enough. 

Another example: If the taper is, say, 4 deg. 10 min., 
take the figure in the A column and that representing the 
length of the mandrel being turned, and add the figures 
in the 4-deg. and the 4-deg. 20-min. row together, then 
divide by 2, which will give the desired numbers for 
4 deg. 10 minutes. ‘ 


Every once in awhile some incident occurs which lends 
truth to the old statement: “Facts are stranger than fic- 
tion.” During the recent Mississippi Valley flood a freight 
train 











on the Memphis branch of the Louisville & Nashville 





a line with the degree of taper required for the piece to R.R. collided with a packet boat near Cumberland City, 
; Length of Mandrel in Inches 
wg 
A 3 3 BY aah 4 OB” iB” 7” 8” 8B” 5” 10”) 10.5” 11” 11.5” = 12” 
0 
0.0007 20 0.009 0.010 0.012 0.013 0.015 0.016 0.017 0.019 0.020 0.022 0.023 0.025 0.026 0.028 0.029 0.030 0.032 0.033 0.035 
0.0014 40 0.017 0.020 0.023 0.026 0.029 0.032 0.035 0.038 0.041 0.044 0.046 0.049 0.052 0.055 0.058 0.061 0.065 0.067 0.070 
0.0021 1 0.026 0.030 0.035 0.039 0.044 0.048 0.052 0.057 0.061 0.066 0.069 0.074 0.078 0.083 0.087 0.091 0.096 0.100 0.104 
0.0028 20 0.035 0.041 0.046 0.052 0.058 0.064 0.070 0.076 0.081 0.087 0.093 0.099 0.104 0.110 0.116 0.122 0.128 0.133 0.139 
0.0035 40 0.044 0.051 0.059 0.066 0.073 0.080 0.088 0.095 0.102 0.109 0.117 0.124 0.131 0.138 0.146 0.153 0.160 0.167 0.175 
0.0042 2 0.052 0.061 0.070 0.078 0.087 0.096 0.105 0.114 0.123 0.132 0.141 0.150 0.159 0.167 0.176 0.185 0.194 0.202 0.211 
0.0049 20 0.061 0.071 0.081 0.091 0.102 0.112 0.122 0.132 0.142 0.152 0.163 0.173 0.183 0.193 0.203 0.213 0.224 0.234 0.244 
0.0057 40 0.070 0.082 0.093 0.105 0.116 0.128 0.140 0.151 0.163 0.174 0.186 0.198 0.210 0.221 0.233 0.244 0.256 0.268 0.279 
0.0064 3 0.078 0.092 0.104 0.117 0.130 0.144 0.156 0.170 0.182 0.195 0.208 0.222 0.235 0.249 0.262 0.275 0.288 0.301 0.314 
0.0071 20 0.087 0.102 0.116 0.131 0.145 0.160 0.174 0.189 0.203 0.218 0.232 0.247 0.262 0.276 0.291 0.305 0.320 0.334 0.349 
0.0079 40 0.096 0.112 0.128 0.144 0.160 0.176 0.192 0.208 0.224 0.240 0.256 0.272 0.288 0.304 0.320 0.336 0.342 0.368 0.384 
0.0087 4 0.105 0.123 0.140 0.158 0.175 0.192 0.210 0.227 0.245 0.263 0.280 0.298 0.316 0.333 0.350 0.367 0.385 0.403 0.421 
0.0094 20 0.114 0.133 0.152 0.171 0.190 0.208 0.227 0.246 0.265 0.284 0.303 0.322 0.341 0.360 0.379 0.398 0.417 0.436 0.455 
0.0102 40 0.122 0.143 0.163 0.183 0.204 0.224 0.245 0.265 0.286 0.306 0.327 0.347 0.368 0.388 0.408 0.429 0.449 0.470 0.490 
00110 5 0.131 0.153 0.174 0.196 0.218 0.240 0.262 0.284 0.305 0.327 0.349 0.371 0.393 0.415 0.436 0.458 0.480 0.502 0.523 
00118 20 0.140 0.163 0.186 0.209 0.233 0.256 0.279 0.302 0.326 0.349 0.372 0.395 0.419 0.442 0.465 0.488 0.512 0.535 0.558 
00126 40 0.148 0.173 0.198 0.222 0.247 0.272 0.297 0.321 0.346 0.371 0.396 0.420 0.445 0.470 0.495 0.519 0.544 0.569 0.594 
0.0134 6 0.157 0.183 0.209 0.236 0.262 0.288 0.314 0.240 0.366 0.393 0.419 0.445 0.471 0.497 0.523 0.550 0.576 0.602 0.628 
0.0143 20 0.166 0.193 0.221 0.248 0.276 0.304 0.331 0.359 0.386 0.469 0.497 0.524 0.552 0.580 0.607 0.635 0.662 
0.0151 40 0.174 0.203 0.232 0.261 0.291 0.320 0.349 0.378 0.407 0.493 0.522 0.551 0.580 0.609 0.638 0.667 0.696 
010159 7 0.183 0.214 0.244 0.275 0.305 0.336 0.366 0.397 0.427 0.519 0.549 0.580 0.610 0.641 0.671 0.702 0.732 
0.0168 20 0.192 0.224 0.256 0.288 0.320 0.352 0.384 0.416 0.448 0.544 0.576 0.608 0.640 0.672 0.704 0.736 0.768 
0.0176 40 0.201 0.234 0.268 0.301 0.335 0.368 0.401 0.435 0.468 0.569 0.602 0.636 0.669 0.702 0.736 0.769 0.803 
00185 8 0.209 0.244 0.279 0.314 0.349 0.384 0.419 0.454 0.488 0.593 0.628 0.663 0.698 9.732 0.767 0.802 0.837 
010193 20 0.218 0.254 0.291 0.327 0.364 0.400 0.436 0.473 0.509 0.618 0.654 0.691 0.727 0.763 0.800 0.836 0.872 
0.0202 40 0.227 0.265 0.302 0.340 0.378 0.416 0.454 0.491 0.529 0.643 0.680 0.718 0.756 0.794 0.832 0.869 0.907 
0.0210 9 0.236 0.275 0.314 0.353 0.393 0.432 0.471 0.510 0.550 0. 0.667 0.707 0.746 0.786 0.825 0.864 0.903 0.943 
00218 20 0.244 0.285 0.326 0.366 0.407 0.448 0.488 0.529 0.570 0.611 0.651 0.692 0.733 0.773 0.814 0.855 0.895 0.936 0.977 
0 0228 40 0.253 0.205 0.337 0.379 0.422 0.464 0.506 0.548 0.590 0.632 0.674 0.717 0.759 0.801 0.843 0.885 0.927 0.969 
0 0237 10 ~=—- 0.261 0.305 0.349 0.392 0.436 0.480 0.523 0.567 0.610 0.654 0.697 0.741 0.784 0.828 0.872 0.915 0.959 
0.0246 20 0.270 0.315 0.360 0.405 0.451 0.496 0.541 0.586 0.631 0.676 0.720 0.766 0.811 0.856 0.901 0.946 0.991 
0.0256 40 0.279 0.325 0.372 0.418 0.465 0.511 0.557 0.604 0.650 0.697 0.743 0.790 0.836 0.883 0.929 0.975 
© 0264 11 0.287 0.335 0.383 0.431 0.479 0.527 0.575 0.623 0.671 0.719 0.766 0.814 0.862 0.910 0.958 
00274 20 0.296 0.345 0.395 0.444 0.494 0.543 0.592 0.642 0.591 0.740 0.790 0.839 0.888 0.938 0.987 
0.0283 40 0.305 0.356 0.406 0.457 0.508 0.559 0.610 0.661 0.711 0.762 0.813 0.864 0.914 0.965 
0.0291 12 0.314 0.366 0.418 0.471 0.523 0.575 0.628 0.680 0.732 0.784 0.837 0.889 0.941 0.993 
0.0301 20 0.322 0.376 0.430 0.483 0.537 0.591 0.644 0.698 0.752 0.806 0.860 0.913 0.967 
0.0311 40 0.331 0.386 0.441 0.496 0.552 0.607 0.662 0.717 0.772 0.827° 0.882 0.938 0.993 
0.0321 18 0.340 0.396 0.453 0.509 0.566 0.623 0.679 0.736 0.792 0.849 5 
0.0330 20 0.348 0.406 0.464 0.522 0.581 0.639 0.697 0.755 0.813 0.871 
0.0339 40 0.357 0.417 0.476 0.535 0.595 0.654 0.714 0.774 0.833 0.893 
0.0348 14 0.366 0.427 0.488 0.549 0.610 0.670 0.731 0.792 0.953 0.914 
0.0357 20 0.374 0.437 0.499 0.562 0.624 0.686 0.749 0.811 0.874 0.936 
0.0366 40 0.383 0.447 0.510 0.574 0.638 0.702 0.766 0.829 0.893 0.957 
0.0376 15 0.392 0.457 0.522 0.587 0.653 0.718 0.783 0.848 0.914 0.978 
0.0386 20 0.400 0.467 0.534 0.600 0.667 0.734 0.800 0.867 0.934 
0.0397 40 0.409 0.477 0.545 0.613 0.682 0.750 0.818 0.886 0.954 
0.0408 16 0.418 0.487 0.557 0.627 0.697 0.766 0.836 0.905 0.975 
00419 20 0.426 0.497 6.568 0.639 0.711 0.782 0.853 0.924 0.995 
0.0428 40 0.435 0.507 0.580 0.652 0.725 0.797 0.870 0.942 
(0.0438 17 0.443 0.517 0.591 0.665 0.739 0.813 0.887 0.961 
0.0448 20 0.452 0.527 0.603 0.678 0.754 0.829 0.904 0.980 
0.0458 40 0.461 0.538 0.614 0.691 0.768 0.845 0.922 0.999 
0.0468 18 0.469 0.548 0.626 0.704 0.783 0.861 0.939 
0.0479 20 0.478 0.558 0.637 0.717 0.797 0.876 0.956 
0.0489 40 0.487 0.568 0.649 0.730 0.811 0.892 0.973 
0.0500 19 0.495 0.578 0.660 0.743 0.825 0.908 0.990 
0.0510 20 0.504 0.588 0.672 0.756 0.840 0.923 
0.0521 40 0.512 0.598 0.683 0.769 0.854 0.939 
0.0532 20 0.521 0.600 0.694 0.781 0.868 0.955 
0.0543 20 0.530 0.618 0.706 0.794 0.883 0.971 
0.0553 40 0.538 0.628 0.717 0.807 0.897 0.987 
0.0564 21 0.547 0.638 0.729 0.820 0.911 Column A represents twice the distance A shown in the engraving, 
0.0574 20 0.555 0.648 0.740 0.833 0.926 when standard 60-deg. centers are used. 
0.0585 40 0.564 0.658 0.752 0.846 0.940 
0.0595 22 0.572 0.668 0.763 0.858 0.954 
0 0606 20 0.581 0.678 0.775 0.871 0.969 
0.0617 40 0.590 0.688 0.786 0.884 0.984 
0.0628 23 0.598 0.698 0.798 0.897 
0.0639 20 0.607 0.708 0.809 0.910 
0.0650 40 0.615 0.718 0.820 0.923 
0.0661 24 0.627 0.729 0.836 0.941 
Tenn. The river was at flood and the water stood over the 


be turned. Add this to the figure on the same line in 
the column representing the length of the mandrel being 
turned. This will be the amount to set over the tail- 
stock. 

It is desired to turn a taper of 2 deg. 20 min., the di- 
ameter B on the mandrel being 1% in. and its length 9 
in. In column A at 2 deg. 20 min. is the fraction 0.0049, 


tracks of the railroad to such a depth that the packet, which 
was a light-draft boat, was steaming in the darkness di- 
rectly over the railroad’s right-of-way. The engineer on the 
train did not see the boat or understand her signals until h 
was very close to her. The brakes were applied, but not 
soon enough to avoid a collision which injured no one, did no 
harm to the locomotive or train, and only slightly dam 
aged the boat. 
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Results from Operation of the Bonus Plan 


By W. L. My es 


SYNOPSIS—A review of results extending over a period 
of five years in a New Jersey plant, showing an increase 
in efficiency and in the rate of pay. Comparisons are 
given under the old system and the new. 


[AJ 
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After five years’ experience operating the differential 
bonus system, it can safely be said that it is one of the 
best wage-payment systems in use at the present time. 
The system was introduced as a means of affording sub- 
stantial justice to the employee, while requiring him to 
conform to the best interests of his employer. The em- 
ployee was not told in a direct way “to do better” or 
“work harder,” but by careful study and observation a 
definite standard was set. He was then shown how to 
reach this and awarded a compensation in addition to 
his regular wage for success. 

The aim has been never to lose sight of the fact that 
it is much better to offer a liberal reward for extra efforts, 
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Fie. 1. Marertat-Reguisirion Form 


and aid in having this earned, than to set rates so low that 
only the most skilled and experienced mechanics earn a 
bonus. One of the first things done in starting this sys- 
tem was to try to gain the confidence of the mechanics. 
This was done by paying regular day’s wage, whether 
bonus was earned or not, and guaranteeing not to cut a 
rate once set. The resulting confidence and hearty co- 
operation of our men is responsible for the successful op- 
eration and maintenance of the system. 

The beginning was made slowly. It was not launched 
all at once, but was developed gradually and without rad- 
ical changes. As new and better methods of performing 
the work were found, they were adopted. Now, after four 
and a half years of careful study and observation, we have 
a system that produces results which many manufacturers 
are not able to equal; namely, low manufacturing costs, 
higher wages to the men, their codperation, and altogether 
a high percentage of efficiency. 


OPERATION OF THE SYSTEM 


The operation of the bonus system is indicated in a 
general way by references to the accompanying forms 
which are a part of those used. In making preparation 
for putting a job on bonus the foreman, by the use of 
the form shown in Fig. 1, the foreman’s requisition for 





material slip, calls for the casting or article wanted. This 
is designated by a part number and the number of pieces 
required for the shop order on which the material is 
drawn as stated. After telling the workman what his next 
job is to be, and while the mechanic is getting his draw- 
ings, tools and machine ready, the foreman sends a 
trucker to the stockroom with the material requisition. 
This man gets and delivers material to the workman’s 
machine. 

The foreman then notifies the rate-setting department 
that the job is ready to go on bonus. At the same time 
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Fic. 2. Time-Strupy Form 


he issues a material requisition by using a notification 
for bonus card. As all materials received from the foun 
dries and other sources are delivered to the stockroom, it 
is necessary that a material requisition be made out and 
signed by a foreman before the pieces are allowed to leave 
this room. 

The stockroom is run in conjunction with a balance-of- 
stores record system, which is kept by the office and can be 
balanced at any time with the records kept in the stock 
room, showing both the quantity and value of the goods 
on hand. When the stock clerk delivers the goods called 
for on the material requisition, he deducts the amount 
from the tag attached to the bin in which the material is 
kept. He also enters on the material requisition the bin 
number from which the material is taken, and its weight 
(if bought by weight). These slips, at the end of each 
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day, are sent to the balance-of-stores clerk, who makes the 
deductions in the balance-of-stores record book. 

After the material is received by the workman from 
the stockroom, an identifiction tag is attached to it. Now 
the job is ready to be put on bonus. If the job has never 





















































Biwi . es — = “, T — ae 
PART NO. Time Allowed | Day's Wage Cost Bonus 
Per Piece | Per Piece Per Piece Hour Rate 
—_ 4 nan 
‘=e + _ 
‘ } - —_ 
} 
| | 
| | 
SKETCH 
| 
| 
| 
{ 
i — 
- 
| 2 
2 
° 
m4 
| | | 
Bem > sane _( J 
Fia. 3. Rare-Carp Form 


been done on bonus before a detailed study of the neces- 
sary operations and motions needed to complete the work 
is made by the time-study man. From these data a rate 
and instruction card is made out, which becomes the 
standard time allowed for that particular operation. A 
record of the time observations, and other data, is kept 
on the back of rate cards, as shown in Fig. 2. 
THe Rare Carp 

The form of rate card used is shown in Fig. 3 and 
bears the following information: The part number, op- 
erations to perform, time allowed per piece, day’s wage 
per piece, and bonus rate allowed per hour, also a sketch 
of the article showing the operations. From the rate 
cards, which are kept in their respective order in a suit- 
able card file in the rate-setting department, a bonus 
card, Figs. 4 to the workman. ‘This 
gives his time, starting from the time he receives his or- 
ders to do the work, or if he has just completed a job, the 
finishing time of the last job is the starting time of the 
next job. An allowance is made for changing from one 
job to another when computing the standard time, thus 
saving a large amount of time formerly lost between 
jobs. 

When the workman finishes his bonus job, the work 
is inspected by the inspector, or foreman, if no regular 
inspector is employed on that line of work. The number 
of finished pieces is counted and recorded, with the time 
of finishing the job on the card. This is sent to the cost 
department. 

After the cost department has received bonus cards, 
the amount of premium made and the cost of the job 
are figured and the cards are sent to the payroll depart- 
ment, where they are checked up with the time-card 
records and entered on the payroll, after which the cards 
are filed away as a matter of record. All bonuses are 
paid to the en at the end of the payroll week. 

In setting the standard time, great care must be exer- 
cised, for it must be complete in every detail, covering 


and 5, is issued 


the time allowance for each and every operation and move 
necessary to complete that particular operation in the 
most satisfactory and economical way. When a standard 
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time is once made on a job, it is understood by all con- 
cerned that it will not be cut unless entirely new methods 
of performing the work are introduced by the company. 
By following this rule, we have had no trouble in obtain- 
ing the best efforts of the men. 

It often happens that after a time study has been made 
under normal conditions the time per piece is reduced 
to less than the minimum time allowed. The reason for 
this is that the mechanic bent on making a bonus has 
utilized his brains and hands, has varefully studied the 
situation, and has invented some little tool or fixture 
which is responsible for the reduction in time. 


RESULTS FROM USING THE SYSTEM 


For the benefit of the skeptical and those who believe 
only actual facts and figures, a few samples will demon- 
strate that the bonus system actually produces results. 
On a lathe job put on bonus, a detailed time study showed 
a total time of 20 min. and 16 sec. necessary to complete 
a particular operation. A standard time was set, allow- 
ing 36 min. per piece maximum time, with a sliding scale 
of increase per hour if done in a shorter time. 

The cost records show that the time formerly spent on 
the same operation was 55 min. per piece. Needless to 
say, the man put up a kick when he received his bonus 


card. He did not accomplish his task the first time in 
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Fig. 4. Bonus-Carp Form—Back 

the allotted time, but today he is using the same machine 
and tools and is turning out his work in 18 minutes per 
piece, which gives him 12c. an hour increase or 40 per 
cent. higher wages. The cost to the company has been 
reduced materially, as can be seen. Another striking ex- 
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ample where good results were obtained is shown in the 
following table: 








Average Average 
day rate, Average increase Per cent. 
Operators per hour bonus rate, per hour, of increase 
at Be. sttounesudness 0.30 0.365 0.065 21.7 
PR EE, wccacedcnconseese 0.325 0.39 0.065 19 
OO ee 0.225 0.28 0.055 24.8 
Milling hands... .. sadn nwei 0.187 0.242 0.055 30 
Screw machine hands.......... 0.16 0.215 0.055 36 
Boring mill hands............. 0.342 0.43 0.088 26 
Total average increase for all. . 0.061 26 


AVERAGE INCREASE IN RATE PAID PER HOUR TO MACHINE 
HANDS DURING THREE MONTHS IN 1911 

This shows that the average increase for the mechanic 
is 6.le. per hour or more, or 26 per cent. higher wage. 
This was accomplished with but a small per cent. of in- 
crease in physical exertion. 

For the next three months following, over 75 per cent. 
of the men in the shop earned bonuses, giving them an 
average increase of 8.5c. per hour, or 30 per cent. higher 
wage. This shows that the men earned in the last three 
months an average of 2.4c. per hour more than was re- 
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Fie. 5. Bonus-Carp Form—Front 


corded for the first three months’ period in 1911. This 
shows a substantial gain in efficiency. 

Another interesting case was where the bonus plan was 
tried on laborers unloading coal. The conditions are 
such that in order to transfer coal from car to coal pit, it 
is necessary to wheel it in wheelbarrows for about 15 ft. 
After finding the time taken by three men to unload a 50- 
ton car of coal on day work, the cost of which amounted 
to 20c. per ton, two husky laborers were selected, supplied 
with larger wheelbarrows and told if they would work a 
little harder and more systematically, they would receive 
extra pay. The result was that the coal was unloaded 
in a much shorter time at a cost of 14c. per ton—a sav- 
ing of 6c. per ton, and the laborers’ wages increased 
from 18c. to 30c. ae hour, or about 40 per cent. 

When asked how was that they accomplished their 
task in so short a time, the coal-covered Italian shrugged 
“Da bigger da wheelbarrow 
” This shows 


his shoulders and replied: 
donea da work ; me no makea so many trips. 
conclusively the principles of the bonus system, which, 
general, are instructions, codperation, more work, better 


work, lower costs, reward and greater efficiency. 

Many more examples could be given to show that this 
system has proved its worth by lowering production costs 
and increasing wages, also in creating a larger degree of 
efficiency throughout the entire establishment. 

One of the questions often asked is, “How many of 
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the men that work on the bonus system actually earn 
bonuses? Is it only those mechanics who are experts and 
most rapid in their particular line?” Figures taken 
from my report of the bonus work for the year 1912, show 
that out of the total number of jobs put out in the year, 
73 per cent. earned a bonus, and their total average in- 
crease per hour for the year was 5.9c., or about 26 per 
cent. higher wages. 


ox 


A Pulley Drilling Jig 


Unless the setscrew of a tight pulley, whose rim is 
as wide as the hub is long, put in on an angle, it is 
necessary to first drill a hole through the rim and then 
spot the hole at the hub before drilling and tapping the 
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A PutLey Dritiine Jie 


hub. ‘This process requires the laying out of the hole 
in the rim and, often the prick punching of the hub to 
keep the drills from running. To save the time spent 
in this preparation the Norton Grinding Co., Worcester, 
Mass., has made the jig shown in the engraving. It is 
adjustable and will take in all of its pulleys, from 20 to 
t in. In diameter. 

The bushing holders B and ¢ are adjustable verti- 
cally, and the upper casting A is adjustable in and out to 
allow for the location of the setscrew holes. The man- 
drels shown are for the various bores. There is a draw- 
back screw, in the rear which is tapped into the inner 
end of the mandrel, and a horse-shoe washer allows for 


speed in getting the pulley on and off. 


PO 
Where work is to be finished on the grinder, remember 
that the lathe is simply to remove stock, and not to produce 
finish Do not forget that the coarse feed is better for the 
xrinder and that the lathe is imply to reduce the stock to 


the grinding limit 
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Lathe Designed and Built in Idaho 


By C. D. MicHener* 


The engravings illustrate something new in lathe de- 
sign, though crude and unfinished. The object of the de- 
sign, aside from production, is ease of operation and 
control, and, as the designer expresses it, to demonstrate 
the idea, attempt the ideal, compel criticism 
ridicule. 


and invite 
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The feed drive is through tumbler and cone gear and 
swinging arm to the feed rod at A, Fig. 1. The cone 
feed gears are carried on a stud of large diameter 
screwed in the bed of the lathe. The feed reverse is 
through miter gears on the feed rod, controlled by a single- 
jaw clutch. The feed rod and lead screw are connected 
at the tail end of the bed by two sets of gears for slow 
and fast feed, these gears being controlled by the lever 
B. A swinging arm is also provided with gearing for 











Fig. 1. 


A LATHE DesIGNED AND BUILT IN AN IDAHO SHOP 











Fig. 2. Cross-SLipe AnD Streapy-Rest 

This lathe was designed and constructed at the shops 
of the Diamond Drill Contracting Co., Coeur d’Alene, 
Idaho. It swings work 13 in. in diameter the full length 
of the bed. The spindle is of cast iron and is 45 in. 
in diameter, with a 3-in. hole clear through it. The nose 
is 7 in. in diameter by 114 in. long. The thrust is on the 
front bearing. The spindle bearings are 8 in. long, and 
the spindle caps, which are integral with the headstock, 
and split at the front, are adjusted by opposing screws. 


*Superintendent, Diamond Drill Contracting Co., Ccur 


d’Alene, Idaho. 














CONSTANT-SPEED Drive ror Heap 


Fria. 3. 


three changes between the feed rod and screw, and there 
are in all 108 rates of feed ranging from 128 turns per 
inch to one turn in four inches. The lead screw is one- 
inch pitch, quadruple thread. 

The hand traverse of the carriage is through the me- 
dium of bevel gears and revolving nut. The notched 
plate just at the rear of the traverse handle is adapted 
to engage a spring detent in the handle. This pin is 
actuated by the little finger of the operator to engage or 
release the feed. The notched plate or disk also acts as 
the dial for catching threads. An autumatie chasing ar- 














May 8, 1913 AMERICAN 
rangement and feed stop is operated by the dog C in con- 
junction with the stop rod shown between the feed rod 
and lead screw, the stop rod operating the jaw clutch be- 
tween the bevel gears on the feed rod. 

No power crossfeed or taper attachment is yet pro- 
vided. The crossfeed is through worm and wormwhee!l 
and to pinion and rack on the cross-slide. This places 
the crossfeed handle at the opposite end of the carriage, 
in an easy and natural position for the operator. 

Fig. 2 gives a good idea of the steady-rest, which is 
hinged and can be quickly dropped out of the way of the 
carriage. The base of the rest slides upon a V shown in 
Fig. 3, and is clamped by lever and eccentric. The 
steady-rest jaws are threaded and adjusted by a nut and 
clamped by a screw engaging in a slot. The rest will ad- 
mit work from 4 to 9 in. in diameter. The wearing 
portion of the jaw can be quickly changed or renewed ; 
cast-iron, brass and wood faces are used. 

The constant-speed head drive with sliding gear is 
shown in Fig. 3. The shafts are hollow, and sliding rods 
attached to the levers operate the gears by means of a 
pin through the hub. The shifting levers extend the 
full length of the bed and any change of speed can be 
obtained from any position of the operator. There are 16 
forward speeds ranging from 10 to 400 r.p.m. There 
are eight reverse speeds obtained through 15 gears. 
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An Improvement for the Micrometer 
Microscope 
By WILMER SoupEr* 


The precision now required in the manufacture and 
test of various commercial instruments and materials 
has made the microscope an absolute necessity in every 
research and testing laboratory; its use is so general and 
constant that any improvement in the accuracy of its re- 
sults or reduction in the time required for making ob- 
servations is worthy of consideration. 

There are various types of micrometer-microscopes ; 
however, those most generally used for extreme accuracy 
are equipped with movable cross-wires, or spider-lines, 
beneath the eyepiece, and these may be moved across the 
image by means of graduated head or nut (usually grad- 
uated to 100 parts around its circumference) turning on 
a screw attached to the frame supporting the cross-wires. 

After calibrating the pitch of this screw, in terms of 
the magnifying power, distances may be determined by 
making settings of the spider-lines on opposite sides of 
the image. These settings are made by bringing the 
spider-lines up to the image on, say, the left side, and 
taking the reading on the graduated head, then rotating 
the graduated head until the line appears to touch on 
the right, taking a second reading. This is usually re- 
peated on the right, finally returning to the left, to in- 
sure that the initial position of the object has not 
changed. In many cases four settings are made on each 
side. The difference between the averages of the right 
and left readings, plus the whole number of turns, multi- 
plied by the proper factor (called “screw value”) gives 
the desired distance. 

While engaged in measuring the diameter of wires in 
100- and 200-mesh cement-sieve cloth by this method, I 


-_—. 


*U. S. Bureau of Standards, Washington, D. C. 
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conceived the idea of making a device which would be 
much more speedy than the above method and possibly 
just as accurate. The diameter of a wire in unmounted 
cloth may be determined roughly by the use of a mi- 
crometer-caliper ; if the cloth has been mounted on a sieve 
frame it is necessary to use the microscope. Practically 
all wires in 100-mesh cloth have diameters between 0.004 
and 0.005 in. The new scheme consists in using a gage 
to fit magnified images of objects ranging between these 
values, 

The gage consists of two diverging lines replacing the 
single spider-line, and so set that they caliper the image 
of the wire just as the original line touched the image. 
The divergence is such that a wire calipered at the wider 
end has a diameter of 0.005 in., while one calipered at the 
narrower end has a diameter of 0.004 in. Now if the 
intervening positions can be read with sufficient accuracy, 
the diameter may be determined to any degree of ac- 
curacy. 

To facilitate taking these readings, I ruled eleven 
euxiliary lines beside the two diverging lines. The entire 








scale is ruled on a _ piece of cover-glass. This is 
mounted upon the regular spider-line frame of the mi- 
croscope. After calibrating the lines, it is only neces- 
sary to read the point along the 

T om auxiliary scale at which the image 

| | is exactly calipered by the diverging 

| lines. If we estimate to tenths of 

a division on the auxiliary scale, we 

| estimate the diameter to 0.00001 in. 

The proper divergence and dis- 

L | tance between lines may be readily 


New Micromerer- ©Omputed by simple trigonometric 


MIcroscoPrEr 
SCALE The lines are best ruled with a dia- 


mond attached to the circular divid- 


formulas for any magnifying power. 


ing engine. Lines for limits other than those given above 
may be readily ruled. 

Such a device is now in use in the U. S. Bureau of 
Standards. Some of its demonstrated advantages are 
given below: 

The variations in results, due to different observers 
determining the same distances, are decreased on an 
average, by more than 30 per cent. This would seem to 
indicate that it is even more accurate than the old 
method. It must be remembered also that observers tak 
Ing these readings were experienced in the use of the old 
svstem and that this was absolutely new to each. 

The proper allowance for tne width of the lines is more 
easily made. 

One sets to both sides of the object at once, conse 
quently variations due to unequal lighting are reduced. 

The time required for measurements is only 25 per 
cent. of the original time.—Lngineering News. 
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Two applications of electric heating in connection with 
drafting work are referred to in an English electrical maga- 
zine. One is the use of a portable combination heater and 
fan, after washing, to dry the ink on tracings This shortens 
the time required to complete the tracing, as the freshly 
inked lines must be dry before T-square or triangle can be 
moved over the tracing; and in the damp climate of the 
British Isles the scheme might find considerable application 
The other idea, which has been used in this country also, 
is to dry blueprints by going over them with an electric 
flatiron The flatiron is also useful to straighten out tracings 
and prints that have been rolled or folded 
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The Necessity of Knowing What 
Things Cost 


By Joun R. GODFREY 


| often wonder if any of us realizes the cost of keep- 
ing useless material of any kind around the shop or 
office year after year. Of course, if we thoroughly ap- 
preciated that it was useless we would probably have lit- 
tle compunction about promtly consigning it to the scrap 
pile, although it is likely that some of our Puritanical 
blood and inherited ideas of thrift would be very apt to 
cling to the notion that it might be made into something 
else. 

This often comes true in the jobbing shops but in 
modern manufacturing it occurs so seldom that it is 
hardly worth considering at all. Scrapping material 
which appears to be perfeetly good, however, requires 
more nerve than most of us imagine and we are all apt 
to feel that “it isn’t costing anything to keep it a 
while longer and we may find some use for it.” 

One of my best friends among manufacturers has 
more of this kind of nerve than almost anyone else | 
know, and allows less material of this kind to accumulate 
than can be found in most shops of a similar size. 

A new machine was being tried out a few years ago 
and the first one looked good enough to go ahead with, 
so a dozen were put through the shop. When the as- 
sembling came, however, it was found that several “bugs” 
had developed and that one or two important changes 
would necessary the machine would be en- 
tirely satisfactory to customers. So, instead of attempt- 
ing to patch them up in order to save the material, he 
ordered all the standard parts removed and the rest of 


be before 


the machines scrapped at once. 

Some of his associates protested against the apparent 
waste of money but it is quite probable that it was the 
most economical thing to do. Even if the machines 
had been cobbled up so as to run with fair satisfaction, 
there is always a chance of trouble and it is extremely 
difficult to explain to customers how you came to sell 
them an experimental or patched-up machine. This in- 
variably leaves a bad taste in the customer’s mouth, which 


is far more costly in the long run than scrapping the 


machine. 
BURNING Up a Cost System 


His star exhibition of nerve, however, from my point 
of view, came about in this way: They had installed a 
cost system which was apparently working out very nice- 
ly and the cost sheets seemed to be perfectly satisfactory 
in every way. 
busy season and when a lot of new machines were go- 


One morning, however, during a very 


ing through the shop, he stopped in the cost-keeping 
office to find how the new machines 
were comparing with their standard products. 

After considerable hesitation the grand mogul of the 
cost department confessed that he was unable to tell him 
very much about them, as they had fallen behind in their 
records and were vainly endeavoring to bring them upto- 
date. The system involved the keeping of time cards 
by the men, many of the time cards were not readable 
and the men had forgotten just what they were intended 
to represent. Taken all in all the whole affair was 
tangled up in hopeless confusion. 


out the costs of 
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He soon satisfied himself thoroughly that the cost sys- 
tem was so hopelessly bekindhand that it could never 
give accurate costs. Then he realized how unreliable any 
cost system must be which was not plainly readable by 
anyone, without depending upon the memory of the man 
who made the time card, and he saw that the time had 
come for rapid action. 

Stepping to the door he called to a laborer who was 
going by with an empty wheelbarrow, ordered him to 
take all the time cards which had accumulated on the 
cost keeper’s table, together with a mass of other stuff 
which he at once saw was of no value, and throw them 
all into the fire in the boiler room. The cost keeper 
protested in vain only to be reassured that no cost sys- 
tem at all was better than one which did not give correct 
information and, for the time being, the whole plant ran 
entirely without a cost system, in the usually accepted 
sense of the word. 

Then, little by little, and profiting by the weak spots 
of the former cost system, they built up a new method 
which included time slips that were perfectly readable 
and did not depend on the workmen’s memory. With 
simplicity as the keynote they now have a cost system 
which is really worth while and which tells, almost at a 
moment’s notice, the exact cost of every piece of work 
going through the shop. There is a point here which 
should not be overlooked in passing, regarding the use- 
lessness of an unreliable system, no matter in what de- 
partment it may be employed. Such a system may, per- 
haps, be compared with a fire-escape which looks well on 
the outside of the building and which, unfortunately, 
may have passed the building inspectors, but which fails 
when a fire occurs. The fancied security is disastrous 
in both cases. 


THE Rea Cost or a Propucr Vita. 

The problem of knowing what any product really costs 
is undoubtedly the most vital which confronts any man- 
ufacturer. Some of my friends will probably be shocked 
if I say that it is even more important than scientific 
management. ‘True, all the so called plans for scientific 
management involve.a cost system, but a real knowledge 
of what work is actually costing, whether the work is 
being done scientifically or not, is of the utmost im- 
portance. 

This brings to mind an experience of long years ago 
in which a very successful manufacturer of brass steam 
fittings was hopelessly at sea when it came to estimating 
the cost of the work to him, in order to make a bid on a 
As a result, his bid was ridiculously high as 
he had shut his eyes and added “enough” to be safe. But, 
as the party of the first part wanted him to do the work, 
he made him an offer of so many cents per pound to make 


large order. 


these fittings, this price being about one-third the figures 
in his bid. He accepted the offer, made the fittings 
satisfactorily, and what was more important from his 
point of view, made a very fair profit of the whole job, 
indicating plainly that his estimate was nothing but 
guesswork of the worst kind. 

With this and numerous other examples of a very 
similar nature, it is hardly to be wondered that I am 
deeply impressed with the great need of some sane sys- 
tem by which manufacturers can know what work actu- 
ally costs; in advance, if possible, but after the job is 
done, under any circumstances, 
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LETTERS FROM 


Facing Large Cast-Iron Pipe 


We had some large cast-iron pipe to face and no lathe 
large enough to swing it. We rigged up an old pulley 
lathe in the following manner: The spindle was bored to 
receive the shaft A, Fig. 1. On this the spider B was bab- 
bitted. The spider arms were tapped for the extensions 
C, which were made long enough to engage the inside of 
the pipes. The channel iron ) was bolted to the face- 
plate, and the tool rest Z was bolted to the channel iron. 

The tool slide was provided with star feed. A pipe 7 
ft. in diameter was lined up in front of the lathe and the 
arms C turned till they gripped the inside. This pre- 
vented the pipe from being shifted out of line with the 
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PRACTICAL MEN 


Knowing the wise temerity of these educators, and 
knowing my deep-thinking, practical, mechanical audi- 
ence, | feel a trifle shaky about being the first to air my 
views on such a subject as the possible relation of the 
high-school graduate to the shop. I say “possible rela- 
tion” advisedly, because so far as I can find there are 
no available statistics at hand by which we can definitely 
compare the high-school graduates at present in the shop 
with those who left school in the lower grades to enter 
the factory. Technical high schools have kept full records 
of their graduates’ achievements in mechanical pursuits, 
and the average success of these graduates has far ex- 
ceeded that of the average shop-trained boys in similar 


occupations. But high schools offering a general course 








Fic. 1. FLAnGce-TurninG Device 

lathe by the force of the cut. The shaft A turned in the 
spider B. Suitable blocking at the back prevented the 
pipe from moving endwise. 


TURNING SHAFTING WITH A Pipe CUTTER 

Fig. 
ing. Thetool maker made a cutter head with four cutters 
52x14 in., with adjusting screws, so that we could turn 
any size from % to 3 in. The thread dies are turned 
around so as to feed the bar in from the back end, and 
the cutter head is fixed on the front. The bolt dies were 
set to cut a shallow thread on the bar and act as a feed. 
The cutter head takes the thread off, leaving a nice finish. 
This is a cheap rig and a boy can run it. 

M. J. CHAPLIN. 


2 shows a pipe cutter we rigged up to turn shaft- 


Seattle, Wash. 
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High-School Graduate and the Shop 


Within the past year there has been a deluge of litera 
ture in our prominent periodicals on such subjects as: 
“Are Our High Schools a Failure?’ and “What Is the 
Matter with the High School?’ The amount of com- 
ment has been enormous. So far pedagogues and educa- 
tors have remained sealed up in their ark awaiting the 
storm to abate. 
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Fig. 2. SHarr-Turnine 


have kept no such records, and this leaves us only to 


conjecture. 

It is taken for granted that te boy who begins serving 
an apprenticeship in the shop at the end of the grammar 
school grade has attained a four-year start over the boy 
who begins to serve an apprenticeship after graduating 
from high school. We even assume that the earlier ma- 
turing of the boy’s mind through everyday contact with 
his elders, and the seriousness of shop life gives him an 
advantage greater than can be measured by four years. 
We have persuaded ourselves into accepting the popular 


conception that the only people who rise in the shop are 


technical graduates and talented shop men of long eX- 
perience, 


We have taught the high-school boy to believe this him 
self. It Is 


him and the shop. It is 


one of the barriers we have placed between 


the parents (many of them shop 


men) and not the high-s« hool authorities, or high school 
atmosphere, who have impressed upon him the convi 
tion that he is endowed with faculties that forbid his 
StLoopIng so low as to begin at the beginning of a mechan) 


cal trade. We have led him to believe that he should step 


out into an occupation that will enable him to live on 


a high artificial plane in his social life. 


If he has happily escaped the impression that the world 


owes hima living. then we have given him the notion that 
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his brain training entitles him to reach heights unknown 
in office work. We are careful to supplement his high- 
school course with the lesson that if he enters the shop 
he will be only a workman. These ideas have kept the 
graduate of a general high-school course out of the shop. 


APPRENTICESHIP AT TWENTY-THREE 


As a rule, the high-school graduate does not discover, 
until he thinks he is too old to begin over again, that a 
life work should be judged by other standards than the 
depth of grime associated with it. It takes five or six 
years for him to discover that collars and cuffs and cash 
and coin are not always closely related. Finding out at 
the age of 23 that the proportion of those who really suc- 
ceed financially in clerical work is decidedly small, he 
begins to cast about for something else, and naturally 
drifts. Even then, if he but knew it, an aprenticeship 
at a shop trade would be decidedly worth while. 

The chances for a high-school graduate to advance to 
positions much higher than his shop trade are good. 
Not because he is known to be a high-school graduate, 
but because his school education continually comes to his 
assistance. In high school the most practical thing he 
learns is to reason out the why of things. A geometrical 
problem states a positive fact; he must puzzle out for 
himself alone, at home, the reason why the fact is as it 
is stated. So in his algebra, his physics, and his other 
studies. He must do this for four years. 

In the preparation of his lessons at home he learns to 
concentrate his mind on the problem in hand, and the 
habit thus acquired of sticking to one thing until the 
whole of the matter is clear comes to his aid later in shop 
work where it is essential that the “why” and the “where- 
fore” be positive, known quantities. This power of con- 
centration of thought is one of the things that will enable 
him to advance more rapidly than one who entered at a 
younger age. 

His high-school education gives him a confidence in 
his abilities. This confidence, arising from a knowledge 
that he is a trifle better educated than his fellow work- 
men is a decided asset. It enables him to press toward 
a higher position and to accept it unhesitatingly when it 
comes, although he may be only the technical equal of 
his nonconfident rival. 

The ever-present thought that he must justify his 
action in entering the shop, in the eyes of his doubting 
neighbors, after having spent four years in the high 
school, is always a spur toward keeping him trying for 
better things. Time and again he finds himself com- 
paring his own shop apprenticeship with the college course 
of his high-school classmates and the constant endeavor 
to equal or excel them helps him greatly to attain his goal. 

Many who hold the highest positions in shop life are 
men who had very little education, but who educated 
themselves as they went along. I recall the case of a 
successful manufacturer who owes his success indirectly 
to the education derived from the study of good litera- 
ture; such an irrelevant book as “Prescott’s Conquest of 
Peru,” for example. 

Those who have the highest positions must be men of 
some education. We cannot point to any definite grade 
in school where a boy can drop out, enter the shop, and 
become successful. But to advance in the shop a man 
must advance in general knowledge, and it is not always 
necessary that the learning be entirely technical. It is 
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the power of concentration of thought derived from these 
outside studies that makes his learning so applicable to 
his shop advancement. Of how great an advantage, 
therefore, are these four years of systematic training in 
general knowledge, acquired before the young man enters 
the shop as an aprentice! 

Rosert J. SPENCE. 
Worcester, Mass. 
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Scale for Planer Head 


The engraving shows a graduated scale A fixed on the 
planer slide. The adjustable point B, fixed to the tool 
slide, can be adjusted to any mark on the scale. Suppose, 
for example, that 4-in. stock was to be planed off a job 
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ScALE FoR PLANER HEAD 


and leave #5 in. for finish. The tool is brought down to 
the work and the adjustable point set on any even mark on 
the scale. The tool is fed down 4 in. This leaves 5 
in. for finish. 
S. GELGANG. 
Chicago, Il. 
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A Drill Jig for Cock Keys 


A stop and waste cock is used between the water meter 
and the house-supply line in dwelling houses, to shut off 
the supply of water and to drain out the pipes above the 
cock; hence its name. The style of key used in this type 
of cock is shown in Fig. 1, and has three holes to be 
drilled in, as shown, one to accommodate a small brass 
plug, which is threaded into place and the other two 
holes to allow its position to be changed according to the 
situation of the wrench in opening and closing the valve. 
As noted, the cock key is a brass or bronze casting, havig 
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a cored hole in the center for the water to pass through 
and a socket hole at the end for a wrench. 

The three holes are drilled in the jig shown in Figs. 2 
and 3. The body A is square, having one end turned 
round to receive the cap, and bored out as shown, the 
diameter F in the jig being '/,, in. larger than F on 
the cock key. The spring pin B is tapered as shown, to 
fit snugly into the socket hole. The pin C is made smaller 
than the cored hole, as these holes vary somewhat in the 
castings and extreme accuracy is unnecessary. The bush- 
ings D are for the drilled holes, and £# is a small pin used 
to lock the cap into place. The cap is a steel shel] 4, 
Fig. 3, fitting over the end of the body A, the slot C 


For Socket Wrench 
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A DousLe Jig ror Cock Krys 


being cut to fit the pin 2. The locating pin // is threaded 
into the cap and has one end formed into a Y to central- 
ize the cock, a pin being put through the other end to 
serve as a handle. 

In operating, the cock key is dropped into place on the 
pin B, the socket fitting over the taper and the pin C 
locating itself into the cored hole. This centralizes the 
cock and brings the holes into the proper relation to the 
cored hole. The cap is then put on and locked into place 
over the pin £ by means of the slot /. The pin // is 
then screwed up until the threaded end of the cock key 
is located tightly into the V. Thus the work is held 
securely in place, central, and the holes can be easily and 
quickly drilled by turning the jig. This jig can be used 
for a number of different lengths of cock keys, as the plug 
H has a wide range of adjustment. 

J. M. Henry. 

New Britain, Conn. 


os 
ee 


Universal Drawing Table 


The engraving shows a drawing table which can be 
used for general work and also to trace blueprints on 
much better than the ordinary drawing board. The top A 
is made of white pine with a steel straight-edge B. This 
is set 0.5 in. from the top by inserting a piece of steel 
or wood, as shown at C. This leaves a space between the 
straight-edge and the end of the table, so that when ex- 
tra-long drawings are to be traced, the end not being used 
can be put through this space, and the tracing done with- 
out interference with the T-square. 

A space 36 in. sq. is left in the top, and when draw- 
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ings are being made a board is inserted and the table 
becomes like any regular drawing table. When blue- 
prints are to be traced a strong light placed behind the 
print shows them up better. The board is, therefore, re- 
moved from the 36-in. opening, and a piece of plate glass 


substituted. An electric light under the table, as shown, 
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UNIVERSAL DraAwina TABLE 


When 


iracing blueprints, if the paper should not be large enough 


reflects the print strongly on the tracing cloth. 


to permit the use of thumb-tacks, it is only necessary 
to glue strips of paper to the drawing long enough to 
reach the wood and then proceed with the work as usual. 
JOUN SEWELL, 
Hartford, Conn. 


Computing the Shear on Pins 


The pin A shown in Fig. 1, is in double shear, due to 
the torque in the shaft B and a contrary resistance in 
the hub C. It is customary to consider the total effec- 
tive shear area of a pin under these conditions as equa! to 
2 (area of cross-section, taken on a plane at right angles 
to the axis AX). For ordinary requirements, this method 
is satisfactory, but exacting conditions may demand at 
times that computations of shear values be more exact, 
especially when d approaches J) (Fig. 2). 








b 
a Cc 
f e 
A 8 4 
a 7 
< ® 
q 
ke. >| 
Shatt-> 
B ' 
< D pesetaeveme > 
Fic. 1. THe PIN Fig, 2. DIAGRAM OF 
IN SHAFT Pin PROPORTIONS 


Certain conditions encountered in the design of a ma- 
chine may require that in Fig. 1 the pin A and the shaft 


PB be made of different materials, and the character of 

these materials may demand that, for equal strength, that 
dD 

d must equal ‘$i. 


Our formula for total shear stress will be 7’ AS 


(2). 









788 


In which 
P = Total shear stress in pounds, 
A = Total shear area in square inches, 
S = Ultimate shear stress in pounds per square inch 
(Assume 50,000 Ib.) 


Let us obtain A = 2 (d? X *). Assume d = 1 in. 
/ 
Then A = 2 (0.7854) = 1.5708 sq.in. 
And P = 1.5708 & 50,000 = 78,540 Ib. 
We will now revise our value for A and consider the 
shear to be effective over an ellipse, the major axis of 
which is the are abc and the minor axis of which = d. 


A of this ellipse equals abe X d X ; (3). 


D 
—} Wwe 
r) 


know D to equal 2 in. and therefore the radius ao = 1 


d Sead a : ae . ‘ 
in. ae= 5, Or 0.5 in, Since sin. K or 0.5, XK 30 
y 10 


The area 


We assumed d= 1 in. then from (1) (d = 


deg., and since d= 2 (ae) B = 60 deg. 


60 ae a 
= 1.0472 in. 


Therefore the are abc = 2 in. 260 = 
. ) 


and from (3) we have A = abe K d X-~, or A = 1.0472 
in. X 1 in. & 0.7854 = 0.8225 sq.in. 

Multiplying this value by 2, since the pin is in double 
shear, we obtain 0.8225 * 2 = 1.645 sq.in. as the actual 
total shear area. 

Substituting our corrected value for A in equation (2), 
we obtain. 

P= 

Since our first 

appreciable. 


1.645 & 50,000 Ib. = 82,250 lb. 
value was 78,540 lb. the difference is 


WILLIAM (C, STRIPE. 
Chicago, Ill. 
os 
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Information with Orders for Work 


Where there is one concern that gives sufficient in- 
formation when ordering work done, there are a thous- 
and who do not. It is such a rare thing to receive proper 
instructions with an work that I take the 
liberty of sending you a copy of an order sent to the Nor- 
ton Grinding Co., for grinding rolls. It is such a whole- 
some change from the usual order, giving, as it does, all 


order for 


the necessary information to save unnecessary labor and 
to secure the end desired. It is a good lesson for other 
machinery and manufacturing concerns in this country 
to study, and if they would profit by reading this order, 
it would set a great many machinery concerns at ease 
and save them as well as the people to whom they send 
the orders, a great many hundred dollars a year. 


“ORDER: GRINDING Two RoLts 


For our rolling mill. 

Please grind and polish for us before Feb. 25: 

Two (2) chilled iron rolls 10x12 in., which our team 
delivered to you today. 

These rolls are used for 
smooth, soft, flat, sheet steel. 

Dimension of diameter is not essential, but whatever 
it is, it should be uniform throughout the entire length 
of each roll and both rolls must be this same diameter. 


accurately cold rolling 
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Grind these neither concaved nor convexed, but flat and 
true from neck to neck. 

We want cylindrical (not conical) surfaces, parallel with 
the axes determined by the bearing trunnions or necks. 

Please remove as little material as possible, because 
the chilling is only about % in. deep when the rolls are 
new, and we don’t want to wear them off more than nec- 
essary. 

Remove the circumferential grooves which start at the 
holes. Do not try to remove the blowholes because these 
are too deep. Remove the surface imperfections or dents 
caused by accident or use, near the middle of the rolling 
surface. 

We are particular about the surface, and want as 
bright and smooth a mirror-like surface as possible to 
polish our steel without adding much expense and re- 
quiring you to change grinding wheels. 

If bearing trunnions or necks are not in line cylindri- 
cal and true enough for use, grind them true also. 

If necessary, recut the center holes in order to do a 
good job of grinding and save our rolls and necks all 
possible, according to your best judgment, keeping this 
labor separate from the grinding on our bill. However, 
we believe the centers are all right on these rolls, for 
you have ground them before on these same centers. 

After these rolls are ground, please bevel each edge 
of the body in. plus or minus. This bevel will keep 
the roll from chipping at the edge. 

Please telephone the writer when these rolls are ready 
and our team will call for them. 

Please do not delay any rolls that we send to you 
for grinding. Our formal order will follow shortly after 
you receive the rolls. 

When these rolls are to be returned to us, if the day 
is clear, do not take the trouble to slush them, but if 
stormy, slush them to protect them from the weather. 

Please address reply to the company, attention pur- 
chasing agent.” 

The ordinary order clerk, or purchasing agent, judg- 
ing from years of experience, seems to have the idea 
that the fewer words he can use, the more efficient he is, 
but usually, in cases like this, the absence of proper in- 
formation will cause his concern a large percentage more 
than if real information were given. There is not one 
word too much in the above instruction. 
of unnecessary labor that we, as grinding experts, would 
naturally put into such work if we were in doubt about 
our customer’s wants, not knowing his habit of thought 


It saves a lot 


or how fussy he might be. 


C. H. Norton. 


Worcester, Mass. 
POs 

The Rio de Janeiro Tramway, Light & Power Co. has a 
monopoly for supplying the city of Rio de Janeiro with light 
and power, the power being derived from the falls of Re- 
beirao das Lages, about 50 miles from Rio de Janeiro, where 
there is now a plant generating 50,000 hp., and 30,000 
more horsepower is being added to this station. The reser- 
voir at Lages impounds 204,000,000 cu.m. of water, and in 
order to keep the level of the water in the reservoir as near 
constant as possible the company is constructing a tunnel 
9 km. (5.59 miiles) long from the Pirahy River to the rescr- 
voir. The tunnel will be completed in July of this year. 
— “Compressed Air.” 


AJ 

9 
Put notes on your drawings; they held the man in the 
shop; you do not have to make them like an encyclopedia; 


make them so that the workman does not have to guess to 
make the part. 
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Chip Space 


Referring to the editorial on page 206 on chip space for 
tools, it may interest you to learn that your sug- 
floor gratings through which the chips may be 
passed has been in use for many years at Messrs. Vickers 
Ltd. Naval Construction Works, Barrow-in-Furness, Eng., 
where I served my time as an apprentice. 

At these works alongside certain heavy-duty machines 
and at some spot in each small machine-tool bay is a con- 
crete-lined pit say, 6x6x4 ft. deep and covered with a grating. 
Fitting down in this is a suitable steel-plate hopper with a 
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Hopper ror Cure Pir 


larger lifting bail as in the engraving Turnings from 
large machines are brushed straight into one of these 


through the gratings, and turnings from small machine-tool 


pans are removed in wheelbarrows to the nearest one. 


Whenever necessary, as at fixed intervals, a railroad car 
is side-tracked into the shop and the hoppers emptied by 
electric traveling cranes. These hoppers are used only for 


various alloys of 

foundry or to the 
is the last step 
PURCHAS 


other hoppers are used for the 
From the car to the steel 
some central point 

ARTHUH W 


and 
bronzes, etc. 
briquetting 


steel, 
machine at 


Oilfields, Calif. 
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Making a Grooved Taper Pin 


On page 356, I note an inquiry manufacturing sug- 
gestion regarding the making of taper This 
article is interesting to me, as the department I have super- 
vision over averages 200,000 finished pins per week. The 
channel pin is not made the same by any two concerns that I 
have worked for, although the general process is the same, 
namely, that of cutting off and swaging. The finishing of 
the groove is the process that is guarded by all:the manu- 
facturers of channel pins. 

It will suffice to say that the limits of tolerance on this 
pin are 0.0015 in. and that the groove must be true to center 
and the edge of the groove must not be turned. I would 
like to ask what would happen if this were attempted on a 
press? I am a firm believer in the old way of milling; this 
to be left to the ingenuity and ability of the designer of the 
method. With a positive semiautomatic feed the process of 
milling is both cheap and effective 


and 


grooved pins. 


D. W. McGAw. 
Worcester, Mass 
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Early Machine-Shop Experience 


Hi Sibley’s article on this subject recalls some of my 
Own experiences about 32 or 33 years ago. I started as an 
apprentice with D. O. Everest & Co., Pine Grove Mills, Mich. 
These mills were in a country village of about 1500 in- 
habitants. They were all under one roof and consisted of a 
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QUESTION 


EE NED N ES een eRe CO eR ARR ERE, 


flour mill, agricultural implement, tool, and machine shop 
The foundry was under separate cover. The machine shop 
had one wooden-frame engine lathe, about 24-in. swing by 
10-ft. bed, one drill press, and a grindstone. About this 


The lathe 
These two 


time a then modern planer and lathe were added. 
was 12 in. by 6 ft., and the planer 24x24 in. x 6 ft. 
tools were the pride of the country. 
In this shop D. O. Everest built 
chinery and conducted a regular job-shop 


most of his own ma- 
business He in- 


vented the spring-tooth harrow. The wooden frames of 
these were planed on four sides. To do this work he de- 
signed and built the first four-side sticker ever heard of in 
that section. It was as good if not better than any made 
today. He also designed another novel planer. This was a 
surface or “buzz” planer on top and a finisher on the under 


side of the head. With this machine, the operator took the 


piece out of wind on the “buzz” planer in the usual manner, 
and then put it through the under side, which was power 
fed, producing a piece planed on both sides and true in all 


respects. 
I believe that Mr. 
twist drill. Thirty-three years ago twist 


Everest was the inventor of the forged 
drills were expen- 


sive and not in common use He contracted to make sev- 
eral hundred feed cutters at what most people thought a 
ruinous price. He made jigs for drilling the sides and used 
twist drills. These drills were produced with a forged 


shank and straight flutes, and then given an increased twist 
They were turned to size, the shanks tapered, relieved prop- 


erly, and hardened. These drills were made of carbon steel 


and were produced either in 1880 or 1881 
F. C. MASON. 
Grand Rapids, Mich 
LAd 
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A Dividing-Head Problem 


William Zimmerman 
angles on the di- 


inquiry by 
method of solving 
Messrs. Ripsch and Hirsch de- 
reviewed in the 
help in 
Zimmerman. 


On page 262 I noticed an 


soliciting some easy 
viding head. 
voted to dividing-head problems, and recently 
“American Machinist,” contains tables, that materially 
angles bothered Mr. 
particular angle in question of 39 deg. 30 min. 2 sec. is 
holes on the 


A small book by 


the solution of such as 
The 


found directly from the table, as 4 turns and 7 


18 circle, which is only 2 sec. out, an amount really neglig- 
ible. 

You may also go about it in a more roundabout way by 
taking the 49-hole circle, using 3 turns, and 43 holes on it 


equal 34 deg. 53 min. 53 sec.; 22 holes on the 43 circle, equal 
4 deg. 36 min. 17 sec. the sum of which gives 39 deg. 30 


min. 10 sec Further, 42 holes on the 49 circle and 25 holes 


on the 47 circle give, respectively, 7 des 42 min. 51 sec. 
and 4 deg. 47 min. 14 sec. which added to 3 turns on the 49- 
hole circle, or 27 deg., would be only 3 sec. out. 

If the 49-hole cirele is not available we may be able to 


get the 33-hole circle, in which case, use 6 holes on the 33 
and 6 holes on the 29, which equals 1 deg. 38 min. 11 sec 
TheSe added together 
added to 4 


clos¢ 


and 
equal 3 deg 
would 
enough, use 32 holes on 
circle or 8 deg. 43 min 


min. 43 sec 
which 


1 deg. 51 
29 min. 54 turns, or 36 deg 
be 8 sec. out If 

the 33 circle and 13 holes on the 31 
38 sec min. 27 sec. equals 12 deg. 30 


sec., which 


sec., 
this is not 
plus 3 deg. 46 min. 5 
would be 3 sec. too much 

HERBERT C. GRANNIS 
Dayton, Ohio 


[Ad 
ee 


The following method is submitted for solving the di- 
viding-head problem on page 262 

It is turn through an 
and 2 sec, on the dividing head 
min. 2 sec. to find the number of 
ducing to seconds, we get Ween As it takes 40 turns of 
the index crank to rotate the complete 


turn, we divide 40 by the number of find the 


deg., 30 
deg. by 
divisions; re- 


angle of 39 
Divide 360 


required to 
min, 
39 deg. 30 
index head one 
divisions to 


number of turns of the index crank required to rotate the 
index head through one division, which is 39 deg. 30 min 2 
sec. in this case. 
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40 
S errryy 
of index crank. 

As we have no index plate with so large a number of holes 
as 16,200, we must reduce ,¥%4 to an approximate fraction 
with smaller terms. To do this we resort to the method of 
continued fractions. The principal convergents of fab 
are 4, 4, % Ye 22% etc. The best approximation that we can 
use is /.. 

Then, 4/5 = 4%, turns, approximately, or 4 turns and 7 
holes on an 18-hole circle. 

Let x= the number of seconds in the angle, we get 


= 7iig) or 442% = the number of turns 


Then, 


ac 
usnooo 4%, therefore x 142,200 sec., instead of 142,202 

x 
sec., an error of 2 sec. 

This is the same as given by Mr. Zimmerman; he, how- 
ever, overlooked the fact that 4 turns and 35 holes on a 90- 
hole circle are the same as 4 turns and 7 holes on an 18-hole 
circle. 

To illustrate the method further, take the angle 8&8 deg. 
21 min. 45 sec. also given on the drawing. Reducing this 
angle to seconds, we get 318,105 seconds. 

40 


SSP o- " or J j > 
 Ippraee = 9§%3 = the number of turns of index 
181065 


Then, as before 
index crank. 

The convergents of §3§ are 1, #, 4, ete The best approxi- 
mation that we can use is ¥. 

Then, 93383 = 9 turns, approximately, or 9 turns and 27 
holes on a 33-hole circle. This gives an angle of 318,109 sec. 
instead of 318,105 sec., an error of 4 seconds. 

WILLIAM W. JOHNSON. 

Cleveland, Ohio. 
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Selling Tool Steel 


The comment of J. W. Thayer on page 412, reminds me of 
an occurrence similar to the one he relates. The main fig- 
ure Was just such a salesman as Mr. Thayer speaks of, 
enthusiastic, unquenchable and as full of assurance as they 
all are. He had a new brand of steel for our die work which 
“unquestionably would outdo any that we had.” He nad fig- 
ures to prove that this steel would stand up four times as 
long in dies as any other standard brand on the market. A 
trial order was finally placed with him to see whether he 
could make good. 

A set of dies was carefully made from his steel and just 
as carefully hardened, and it was found that they could not 
even retain a cutting edge. On communicating with him he 
advised us that undoubtedly the fault lay in our ignorance of 
how to harden the steel; that if we would send him a set of 
dies, he would see that they were properly hardened. The 
familiar claims of superiority were unhesitatingly repeated. 

A duplicate of the first set was then made from his steel 
and forwarded to him to be hardened by his experts. They 
were returned some days later in a pitiable condition; one 
die had been utterly ruined and the other had a warped cut- 
ting edge which held up for about one-tenth the time ob- 
tained from dies made from our own brand. A note came 
from the firm explaining that it had come to the conclu- 
sion that its steel was not suited to our needs. 

It is not my intention to ridicule the failure, but to sug- 
gest that a conservative policy would have sweetened the 
bad taste left from such an experiment. Shouting should 
announce a victory rather than precede a trial. A basis of 
sound facts makes a more convincing argument than wildly 
asserted claims. A “comeback” is never necessary when this 
plan is followed out. Nine-tenths of the hard nuts that good 
salesmen have to crack are men who have been soured by 
such experiences as these. 

J. M. HENRY. 

New Britain, Conn. 
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“Talking Shop’ Outside 


I always dislike to take issue with a Worcester man as 
he is so near by that he can reach my hair, but I shall cer- 
tainly have to come back at Brother Spence if he is going to 
try to get machinists to “talk shop” outside of the shop. The 
only people who can do that and live in peace and comfort 
are the professional men who have a lingo that is based on a 
dead language. Machine-shop talk is too much based on the 
Anglo-Saxon for us to get past with it. For example, if T 
go home and the dentist next door comes over to see me and 
the minister on the avenue drops in, how can I begin to talk 
about just plain aprons and monkey blocks and cranks and 
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cones and tails and saddles and such things without thei) 
thinking they know what I am talking about? 

When Dr. Blank begins to discuss all the latest styles i; 
anesthetics and the other chap begins to talk about th: 
esoteric whichness of the whereas, I know perfectly well that 
I don’t know what they are talking about. No matter hoy 
much I may suspect them of talking through their hats, | 
am simply stopped right there. If I talk about shovin: 
the tail up in front of the head clear up to the nose, the) 
picture the family cat doing the same stunt. What we need 
is tone in our talk. 

ENTROPY. 

Worcester, Mass. 
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College Marks and Business 


In the editorial on page 581 entitled “Why This Double 
Standard of Results?” the “American Machinist” has made 
some assertions and has allowed some inferences to which 
every fair-minded man must raise objection. 

It assumes that to make good in college a student must 
pass his work with a mark varying from 50 per cent. in some 
colleges to 75 in others, and that to make good after grad- 
uation, nothing much short of 100 per cent. will do. As a 
matter of fact, the college man who has satisfied only the 
minimum requirement of his college is not considered by 
his professors as having made good. He is looked upon as a 
“weak sister,” but since he has satisfied a stated requirement 
he is entitled to his degree. But in granting him that degree 
the college does no more than state that he has completed 
certain collegiate requirements. His professors watch him 
fare forth into the industrial world with misgivings which 
they keep to themselves for fear of hurting his chances. 

How often, how very often, are these professors agreeably 
surprised! How often does this fellow who just “scraped 
through” make good! What a pleasant feeling comes to 
them who are watching his career when word comes back 
that So-and-So is making good; and how agreeable it is to 
see him back at reunion time with a comfortable, prosperous 
look about him, and with an air of confidence and assurance 
about him that formerly was lacking. Now how does this 
come about? The answer is simple: The standards by which 
a man is measured in college are not the standards by which 
he is measured in the industrial world. 

This is a principle which works both ways. How often 
are we who measure men by college standards disappointed 
over the industrial record of brilliant students! How often 
do we find one of the So-and-So’s classmates who was rated 
as a 95 per cent. man in college falling behind his less tal- 
ented classmates after graduation! These instances go to 
prove that college marks, like the price marks on clothing, 
are not a measure of real merit. 

In business, the editorial states, nothing short of 100 
per cent. will do. From later statements it appears that 90 
per cent. will hold a job while 125 per cent. is needed for 
promotion. One may conclude then that to pass in business 
aman”. . . has to be able to do whatever the boss says 
and do it right.” Now taking into account the peculiarities 
of bosses and making a reasonable allowance for a graduate 
to make his adjustments, most college men—unless they 
tackle jobs quite beyond their capacity—are entirely capable 
of making good under such a standard. Their training has 
been right along these lines; and indeed they are not only 
capable of doing what a reasonable boss says, and doing it 
right, but they can also do it right the first time. 

It is very easy for an editorial writer to assert that “the 
moment a man goes to school he throws off all responsibility 
for his work,” but how can such a statement be proved? 
Or how can those of us who choose to take such a statement 
seriously disprove it? It has been the custom in technical 
schools to impress upon young students the fact that an en- 
gineer must assume great responsibility for his work; often 
the responsibility for the safety of human lives rests upon 
him, and that it behooves every engineering student to learn 
to accept responsibility for student work in order to train 
for fhe greater responsibility to follow. I seldom find 
students lacking in this trait; on the contrary, they take their 
work and themselves seriously, and for the first time in their 
young lives they begin to accept responsibility and to learn 
the virtues of thoroughness and accuracy. 

It seems to me that a “double standard” does not exist; 
the college standard and the industrial standard are two 
things far apart. In colleges a man is rated by the character 
of his work while learning; in the industries he is rated by 
the character of his work while producing. 

F. G. HIGBEE 
Iowa City, lowa. 
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Standard Cross-Sections and Symbols 


fo 


On page 775 of this tssue we reprint the entire dis- 
cussion of the report of the committee of the American 
Society of Mechanical Engineers appointed to recommend 
standard cross-sections and symbols in drawing-room 
This shows the final confusion into which the 
matter has fallen. The suggestions have no support, ex- 
cept from members of the committee. This indicates that 
the work of the committee will not be accepted and fol- 
lowed, and is most unfortunate. The standardization 
recommendations of the American Society of Mechanical 
Engineers should be so carefully made that they will be 
accepted and put into use, thus increasing the respect of 


practice. 


technical men for the society and its work. 

Turning to the discussion, two of the authors question 
the need of any such standards. This is a point worthy 
of careful consideration for any particular case or in 
any drawing room. On many kinds of work there is un- 
doubtedly no need of cross-sectioning to distinguish be- 
tween the materials of different pieces. On others, such 
cross-sectioning is commonly done, especially on large 
assemblies. This being the case, some form of standard- 
ization is advisable for the use of those who need it. But 
the very fact that such standards are set up does not 
mean that everyone making drawings should necessarily 
hatch to distinguish materials. The point is that when 
such cross-sectioning is done it should follow some stand- 
ard system. 

This argument is summed up by one of the members 
of the committee as follows: 


The putting out of these specilcations for the repre- 
sentation of different materials has been induced by the fact 
that a number of different standards are in use in different 
drafting rooms. It seems a desirable thing to secure co- 
operation between these drafting rooms, which already use 
a special kind of cross-section line, and have them adopt a 
uniform standard, to avoid confusion. 


Two other 


symbols and cross-sections. 
merely an argument in favor of the report, instead of a 


suggest modifications in the 
The committee’s closure is 


discussions 


careful analysis of the preceding discussion, some of 
whose most important points are completely ignored. 

The use of a single weight of line is defended by the 
argument that with lines of uniform thickness there is 
no time lost when waiting for ink to dry. If the draw- 
ing is properly executed there need never be such waiting. 
A study of drawings, as ordinarily made, shows that 
there is a difference in the weight of lines used. Thus 
the extension of this common practice to cross-section 
work is no hardship or hindrance. Similarly, the ob- 
jection that dotted lines in the symbols and sections in- 
terfere with lines of the projection, is unsound. Such 
confusion need never exist if a draftsman uses proper 
technique. 

The sixth paragraph of the closure, in which the com- 
mittee says that it is not wise to attempt to formulate 
a standard for every material, is very sound. But the 
following paragraph suggests something that is imprac- 
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ticable. This says that many of the symbols for building 
ma- 
terials are best worked out as subdivisions of the stand- 


materials, geologic formations and miscellaneous 
ard cross-section as recommended. 

. a 

To show that this cannot be done, study Figs. 2, 
4 on pages 776-7, and the committee’s drawings on vage 
193. 


divided to give, in the building-material class, cinders, 


3 and 
No symbol in the committee’s report can be sub- 
cement, plaster, asphalt, broken stone, asbestos, mag- 


nesium and cork. 
for clay, marl, silt, loam and the common stone forma- 


Similarly, ho symbol can be subdivided 


tions, sandstone, granite, limestone, conglomerate, slate 
and shale, unless for the latter the general symbol for 
rock is used; and no symbol is given that can be used 
for leather, fiber, porcelain, mica, excelsior, coke and 
loose coal. In fact, the committee seems to have failed 
to distinguish between cross-sections and symbols. 

One point of the discussion suggests a careful study 
of drawing-room practice to standardize many of the 
things which are now done in a multitude of ways. This 
is directly in keeping with a movement now under way 
This apparently 
important suggestion in the discussion is overlooked by 


in the Society of Automobile Engineers. 


the committee in its closure. 

In discussing this subject on page 246, the AMERICAN 
MACHINIST expressed the hope that the committee’s re- 
port would be considered as preliminary only. We again 
express this same hope, for the discussion indicates that 
the present situation is one of confusion instead of uni- 
formity. The work already done will be lost if not sup- 
plemented ; in fact, may tend to discredit the standard- 
ization work of the American Society of Mechanical En- 
gineers. Until such action is taken the American Ma- 
CHINIsT will follow in all of line illustrations the 
cross-sections and symbols shown in Figs. 1 to 4, inclu- 


its 


sive, on pages 775-6-7 of this issue. 

But 
discussion of this subject, and we urge our readers to send 
These will not only be 


there should be a most complete, constructive 


us their opinions and comments. 
published here, but will be brought to the attention of 
the officials of the American Society of Mechanical En- 
gineers. 
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Dead End Occupations 


One of the perplexing social questions of the day is 
that of the so called dead-end occupations. Typical of 
these is the work of elevator boys, bootblacks, newspaper 
boys, ete., but late in life most vocations beeome dead-end 
to a great extent. What becomes of draftsmen and ma- 
chinists and carpenters as they grow old? We see few 


ef 
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old men in these positions. Of course, many die, which 
simplifies their problem. In fact, we see few old men in 
any vocations outside the professions. We do see many 
men upward of 70 years of age still active in teaching, 
preaching and the practice of law. 

In commercial lines we find many men active at that 
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age in little groceries on the side streets, but in the shops, 
even in drawing rooms, they are scarce. Still there are 
large numbers of young men who are entering upon occu- 
pations without a thought of the future and what it may 
hold or else with the calm assurance that they will make 
enough to live on before they come up against a dead 
wall. It is fortunate that we are thus improvident or 
buoyantly hopeful, otherwise many very useful vocations 
would not be filled at all. 

What can we do about it? Suppose that statistics show 
that at the age of 60 practicaily all men are eliminated 
from some certain vocation. Must we chloroform all who 
live longer than that? Must we pension all of them? 
Or must we find other work that they can do and draw a 
living wage? For centuries we have assumed that these 
men would save their money and live their last years in 
case and comfort. That time is past. We live too near 
our incomes to entertain that idea longer. Society has 
produced the condition and society must solve it. 

Once we assumed that the aged man would leave the 
shop and go back to the farm, but that was when he had 
come from the farm as a boy. He knew what to do when 
he went back to it. He did not have to meet any com- 
petition worthy the name. Today it is different; few 
machinists have been on a farm at all, and the men on 
the farms are running them on a business basis. They 
run on an eight-hour basis and ride in their own auto- 
mobiles. Farming is a trade requiring technical skill, 
and is no longer a green pasture for wornout mechanics. 

Even poultry farming has gone beyond the hope of 
all but specialists. We still have the poor farm, but the 
stigma which attaches to that place of residence and the 
presumption that those who live there have absolutely 
no earning capacity prevents it from doing the good it 
might. Is it not possible to find in our shops the solution 
of this problem by assigning to men on the down-hill side 
of life the lighter but more “puttering” tasks for which 
old age seems most adapted and which youth casts aside 
with impatience ? 

os 
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Many Shops 


It has been said, as perhaps a half criticism, that the 
columns of the AMERICAN MACHINIST deal only with well 
organized shops and uptodate methods of machinery 
building. It is said that these convey to the general 
reader the idea that there are more modern shops in this 
country than the facts will bear out. It is perfectly true 
that the larger part of our articles comes from progressive 
shops ; in fact, a technical journal in the machine-building 
field can hardly gather much material except from such 
sources. But on the other hand, as everyone acquainted 
with machinery building knows, there are many shops 
whose methods are a long way from measuring up to 
the best of the industry. 

The difference between the modern shop and its less 
progressive neighbor begins in the drawing room. This 
room is the source of shop information, and is an abso- 
lute necessity where different parts of a machine are 
built in separate departments and assembled by still an- 


other one. Properly used, the drawing room supplies all 


of the information to the shop as to what is to be built, 
keeps a record of all changes, supervises manufacturing 
orders, and, in fact, controls what is built. 

But there are many shops, which are by no means 
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small, where a given machine is built entire in one depart- 
ment, which has all the necessary equipment and is in 
reality a shop by itself. Here drawings very often count 
for less than nothing. When a new machine is to be 
brought out, a drawing is made which is usually more or 
less incomplete as to detail. This is sent to the pattern 
shop, where some errors are found and corrected on tic 
spot, and changes in outline made to suit the taste of the 
pattern maker, designer or proprietor. These changes 
are never reported to the drawing room. A set of castings 
is then made from the patterns, and errors which escaped 
the eye of the pattern maker are discovered, with perhaps 
others for which he himself was responsible. 

It is then the duty of the machinist to find a way to use 
the castings. This usually involves changes in the steel 
parts, as originally laid out, and these changes, like all 
the others, go unrecorded. The influence of the tools on 
hand then enters, and the pitches and sizes of threads and 
worms and gears are altered to suit the taps and hobs 
and cutters already in use. The diameters of some parts 
are changed because the castings will not clean up to the 
dimensions on the imperfect drawings. 

The final result of all of this is a workable machine, 
but ove which does not represent what either the draw- 
ing room or the machine shop intended to build.  Al- 
though no attempt is made to record the alterations and 
changes in the drawing room, some of these are noted in 
pencil on the blueprint, which the foreman keeps for his 
own use, or in a note book which he is apt to carry in his 
hip pocket. This particular note book often goes to the 
next shop when the foreman leaves, thus removing these 
records along with others fixed only in his memory. 

This picture is by no means overdrawn. It can be con- 
firmed by thousands of workmen in shops all over the 
country. The owners of these shops think that their 
product is being built to drawings. As a matter of fact, 
it is not. Yet the fault is not one of the draftsmen, for 
they do not have the authority to insist that changes 
shall not be made until reported in the drawing room. 
Usually the force of draftsmen in such places is far too 
small to follow the work through the shop, and there is 
no one responsible for sending the information to them. 

This may sound like a page of ancient history to those 
who do not realize the conditions in some shops that are 
still paying good dividends, and probably will do so for 
some time to come. But on the other hand, there is no 
doubt but that the most money is being made where ma- 
chinery is built to drawings and where designs and 
changes are well considered before being made, and are 
properly recorded as future instructions. 


os 
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There are indications that more interest will be taken 
in the preservation of historic machines than in the past, 
and it can hardly come too soon. Machines which really 
mark epochs in machine design and development should 
be kept, not only as a monument to the man, but as an eX- 
ample in design. And, lest some important machines be 
overlooked, we suggest that those interested begin making 
a list of such machines as should be saved. Such a list, 
giving the names, location and a brief history of the ma- 
chines in any locality will be of great value when the time 
comes to select machines for the Mechanical Hall of 
Fame. And any who know of machines which deserve & 
place therein, may be able to assist when the time comes, 
by jotting down a list from time to time. 
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High-Speed Ball-Bearing Drilling 
and Tapping Machine 


The engraving shows a ball-bearing sensitive drilling 
and tapping machine, adapted for light manufacturing 
work, and recently developed by the Kern Machine Tool 
Co., Hamilton, Ohio. 

The general construction is similar to the standard line 
of ball-bearing drilling machines produced by this com- 
pany and previously described in these columns. The 
right-hand head pulleys of the machine shown are fitted 
with expanding ring frictions instead of a positive clutch, 
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Hiau-Speep SENSITIVE Dritt- 
ING AND TAPPING MACHINE 

thereby making the machine immediately available as a 

The belt-shift 


ing device is telescoped so that either side of the ma 


lapper with quick-return to the spindle. 


chine may be operated independently, and for the same 
reason the countershafts are separated. 

When not required as a tapper, the head becomes avail- 
able for high-speed drilling with the same number of 
speed changes as the standard construction. The only 
requirement in such a case is that the large tight and ‘loos 
pulleys be exchanged or a variable-speed motor be used 


on the tapping side. Under test, the machine running at 
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a speed of about 350 r.p.m., successfully tapped gray-iron 
castings up to % in., machine-tap and cold-rolled bars up 
to 4 in. thick. The drilling spindle was operating at a 
speed of 1800 r.p.m. 

For direct belt drive, lineshaft pulleys of various diam- 
eters can be used to secure speed variations, in addition to 
the four changes on each spindle. The machine is equipped 
with geared lubricating pump and delivery connections. 


o 
ve 


Duplex Horizontal Drilling Machines 


The illustrations represent a line of duplex horizontal 
drilling machines adapted for machining work from op- 
posite ends simultaneously, and which are equipped with 
fixtures for counterboring, turning or hollow milling, 

To guard against chip troubles, inverted guides are 
The 


machine is made in both screw and rack feed, having a 


used for the head, and are taper-gibbed underneath. 
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i-1n, drills, respective ly. 


feed machine, shown in Figs. 1 and 2, is made in four 
styles. Centrally located is a depressed surface 12x12 in., 
with a center T-slot planed out of the solid, square with 
the guides, affording means for clamping fixtures and 
their quick interchange. TT) thrust of the spindle ts 
taken on ball races. 

The heads of the machine shown in Fig. 1. are con- 
trolled independent] 1) wand capstan Wii ls, Suitable 
micromete! stops are provided lor accurate faci work. 
The capstan wheels have two working positions for long 
or short pleces. On another style the heads ar moved 
simultaneously by hand through a centrally located cap 
stan, operating through rack and-pinion feed. Through 
a friction-clutch device the left hand head can disen 
gaged, allowing for a close adjustment to cover the varia 
tion in length of drills or turning tools. 

The machine shown in Fig. 2 is” similar. but 


is equipped with power feed. which feeds both heads sim 


ultaneously. There are three changes of feed. auto 


matic adjustable trip stops, and micrometer stops. On 
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HorizZONTAL DRILLING LATHE WITH POWER 
FEED 


tripping of the feed the heads are returned immediately 
to their original position through the unwinding of an ad- 
justable barrel spring. 

Another style is made to cover numerous special re- 
quirements in duplex drilling, replacing the sliding heads 
with sliding plates. On sliding plates can be 
mounted various single or multiple drilling heads, fed in- 
dependently by hand, simultaneously by hand or with 
automatic power feed. The machines are a recent de- 
velopment of the Garvin Machine Co., New York, N. Y. 
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Oscillating Burnishing Barrel 


The burnishing barrel shown was developed to meet 


these 


the demand for such apparatus to accommodate long 
work. The 12x30 inside, and 
lined with hard maple. It opens on one end by loosening 
the four nuts, which allows the cover to be removed. It 
is held on trunnions in a yoke and may be tilted to any 
desired angle. The sides of the yoke are made of chan- 
nel iron, and there is a cast-iron locking piece that slides 
in the channel iron with suitable locking mechanism. 

In a straight horizontal position, the barrel is locked by 
a slot in the sliding lock member engaging with a lug 
on the side of the barrel proper. When tilted at 
angles, it is locked by having the teeth in the opposite 


barrel measures in., is 


cast 
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end of the sliding lock engage with corresponding teeth 
in the outside end of the trunnion bearing on the barrel. 
When the locking mechanism is disengaged, the barrel 
can be swung in an upright position to load and can 
be turned over on the main bearing for dumping the 
contents as shown. This type of barrel is the latest ad- 
dition to the line made by the Abbott Ball Co., Hart- 
ford, Conn. 


Double-Crank Drawing Press 


The engraving shows a double-crank double-action tog- 
gle drawing press, recently developed by the Toledo Ma- 
chine & Tool Co., Toledo, Ohio. 

The rocker shafts run through the solid arch of the 
press from front to back, thereby securing more rigid sup- 
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port and reducing the distance between the bearings. This 
construction is designed to reduce to a minimum the tor- 
sional strain especially on the wider patterns of this type 
of machine. The mechanism used for transmitting the 
power centrally to each of the rocker shafts is such that 
there is no necessity for an additional drive or mechan- 
ism for transmitting the power from each of the two 
sides. 

Aside from these features, this machine is similar to 
the line built by this company and previously described in 
these columns. It is built in a variety of sizes and ca- 
pacities, and in any required width between housings. 
The machine shown is 84 in. between housings, has a 
plunger stroke of 29 in., and a blank holder stroke of 18 


in. It weighs 135,000 Ib. 
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Heavy Planer with Reversing Motor- 
Drive 


The halftone shows a 36x36-in. by 10-ft. planer, 
equipped with reversing motor-drive. It will be noted 
that the motor is mounted on a special frame on the 
housing, so that the machine becomes more self-contained 
and eliminates the usual connections. To dismantle the 
motor, it is only necessary to remove the armature by 
driving out the gib-head, key and taper pin from the 
main drive pinion and set collar. A separate motor 
is used for elevating the crossrail, which is operated from 
the left-hand side of the machine. 

The housings are box-section and extend down over the 
full depth of the bed. The saddles are of the solid-type 
construction and are fitted with taper gibs for top and 
back of rail slide. The saddles are right and left, al- 
lowing the tools to be used close together without reduc- 
ing the width of the saddle bearing on the crossrail. 
They are graduated around the entire circle, allowing the 
heads to be adjusted from either side of the machine. The 
side heads have horizontal, vertical and angular power 
feeds. 

The table construction is such as to protect the V’s 
from grit, and the drive gears are all contained in the 
bed. The feed friction is of the double-releasing type 
and a safety lock on the operating lever prevents the 
planer from starting except at the will of the operator. 
Aluminum drive pulleys are used, and the speed changes 
of cut and return are independent. The cutting speeds 
range from 22 to 50 ft. per min., and the return speeds 
have a range from 60 to 120 ft. per min, which meets all 
practical requirements. 

This machine represents the latest addition to the line 
of planers manufactured by the Rockford Machine Tool 
Co., Rockford, Ill., and is made in a number of sizes. 
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Molten-Metal Pyrometer 


A thermo-electric pyrometer, especially designed for 
measuring the temperature of metals in their molten 
state, is shown in the engraving. 

The thermo-couple consists of 14-in. nickel-alloy rods, 
which are inserted directly into the mass. The couple has 

















MoLTeN-MetaL PYROMETER 


been made of large cross-section, in order to longer with- 
stand the action of the metal. The portable indicating 
instrument, with which the couple is used, is of the high- 
resistance type, and is unaffected by the length of wire 
between it and the couple. The instrument has been built 
with rough foundry use especially in view, by the Brown 
Instrument Co., Philadelphia, Penn. 
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Double-Wet Tool Grinder 


The general design and construction of this machine 
are apparent from the engraving. A device inside the base 
supplies water for the wheels, eliminating the use of 
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pumps. This water device is so constructed that the ma- 


chine may be operated either wet or dry. 
This machine was especially designed to meet a demand 
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for a universal grinder for comparatively small tool work 
and is at the same time adapted for manufacturing in 
typewriter and similar classes of work. 

The machine accommodates 10x1-in. wheels, occupies a 
bench space of 2314x1414 in., and represents a recent 
product of the Sterling Grinding Wheel Co., Tiffin, Ohio. 
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Motor-Driven Broaching Machine 


The broaching machine shown is direct-connected to a 
constant-speed motor and has a stroke of 50 in, The driv- 
ing screw is 234 in. in diameter; the return is geared 
and drives through a friction clutch. As regularly ar- 
ranged, the motor-driven machine has a cutting stroke 
at the rate of 54 in. a min. and a return stroke of 240 in. 

In a test on brass pieces, holes L5gx214 in. by 34 in. 
long were broached at the rate of 70 per hour. Although 
the job did not require accurate finishing it was found 
that the holes were held to size on about 4000 pieces to 
within 0.003 in. 

It is a recent product of the Lapointe Machine Tool 
Co., Hudson, Mass. 
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Geared Oil Pump 


This pump is of the regular geared type, in which a 
special form of internal stuffing box is used, which al- 
lows the main bearing to extend clear to the pulley. It 
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GEARED Or Pump 


is of compact design and has a capacity of 12 qt. per 
min., oil or water, running at 500 revolutions. It is made 
by the Bickford Machine Co., Greenfield, Mass. 
Floating Revolving Cranes for 
Panama 


As has probably been noted the award for the two 
large floating cranes for the Panama Canal, was made 
to the Deutscher Maschitienfabrik A. G., known in the 
trade as Demag, Ltd., of Duisburg, Germany, who are 
represented in this company by Neumeyer & Dimond, 82 
Beaver St., New York. This firm has a reputation for 
cranes of different types. The one illustrated shows how 
those for Panama will look when completed. The 
scheduled date for delivery is November, 1914. 

The pontoon is 88 ft. wide by 150 ft. long, with a 
depth of 16 ft., and drawing 8 ft. of water. The total 
weight is about 3000 gross tons. With the jib in its high- 
est position, the top is 205 ft. above water level. The 
hull is composed of watertight compartments, so arranged 

















An. MACHINIST 


a ee 








Moror-Driven BroacHING MACHINE 





May 8, 1913 


as to form a double skin to avoid sinking should the 
outer shell be punctured by any accident. 

The base of the crane is about 25 ft. square and, as can 
be seen by a close examination, surrounds a central struc- 
ture, which reaches nearly to the top of the base. At 
this point A is a large bearing between 5 and 6 ft. in 
diameter and fitted with large’ conical rollers taking the 
entire thrust of the crane and its load. At the bottom 
of the structure are wheels which run on a circular track 
and counteract any tipping tendency. But the entire 
load is taken on the center bearing before referred to. 

The jib carries three nooks, two of them having a ca- 
pacity of 125 tons each and so arranged as to be used 
either singly or in pairs for lifting the maximum load 
of 250 tons. In addition there is a 15-ton hook mounted 














FLOATING CRANES FOR PANAMA 


on what is sometimes called a climbing crab, or trolley, 
which can be moved along the entire length of the jig, 
giving it a movement of about 130 feet. 

The crane is so arranged on the pontoons that it is an 
equal distance from one end and both sides. With the 
jigs in a position so that it has an outreach of 22 ft., 
its lifting capacity is 250 tons. When it is lowered to 
reach 62 ft., it will lift 150 tons and at its lowest posi- 
tion, which gives an outreach of 82 ft., it will handle 
100 tons. The_operating house or cabin B is over 60 ft. 
above the water, and is provided with a powerful search- 
light, so that it can be operated at night if necessary. 

The Leonard system of control is used, so that the 
whole crane can be handled by a single operator. No 
wood is used in the construction on account of the effect 
of the Panama climate, and special attention is being 
paid to the insulation of all electric wires and conduc- 
tors for the same reason. Each crane has a complete 
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power plant for generating its own current, all move- 
ments being controlled by electric motors. The power 
plant consists of a Scotch boiler, carrying 170 lb. of 
steam, and a marine-type engine, direct-connected to a 
160-kw., direct-current generator, 120 volts being used. 
The cranes are tested to a dead load of 300 tons, it being 
remembered that all weights mentioned are gross tons of 
2240 lb. each. 
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Sawing Thin Metal 


Sawing thin metal is a trying proposition for the shop 
with only an occasional job of this kind. Where much 
of it is done, a few special devices facilitate the matter. 
For the occasional job the following method will be found 
very handy: 

Take a fine-toothed saw such as is used in slotting 


Am. Maceulisr 





Sawine THIN MATERIAL 


screw heads. Mount it on a fast running spindle, such 
as a grinding stand; a 3-in. cutter should run something 
over 2000 r.p.m. Fix the rest so that the surface is not 
radial with the center, as shown in the illustration, and 
run the saw backward. It works like a charm. 


os 
ve 


Sheet-Metal Female Radius Gages 
By A. 


To make a female gage that is to be any part up to 
half of a whole circle for gaging lathe or shaper tools, 
formed cutters, etc., take a piece of machine steel, turn 
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Sheet Brass Meal 
for Gage 
4 ' me 
Machine Steel turned to any Size 
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Sueret-Meraut Rapius Gage 


it to size, but not too smooth, mark out a piece of brass 
with the dividers and file almost to the line. Then use 
the turned piece of steel as a file and you will get the same 
circle in the sheet brass. 
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The German government has appropriated $14,912 toward 
the support during 1912 of the 35 German schools that are 
conducted in Chile for the education of chridren of German 
citizens residing in Chile. This is an increase of $1547 over 
the allowance for 1911 
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In making planing fixtures it is well to remember that the 
time required to set the piece in them is of the utmost im- 
portance. Any unnecessary delay in setting the work means 
that the planer must be idle for a longer period than neces- 
sary. This costs more money in a short time than it would 
cost to make the holding fixture more convenient. 
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Two hundred and thirty-five 
The American Metal Mar- 


METAL STATISTICS FOR 1913. 

3%x6%-in. pages. Price, 50c. 

ket Co., 81 Fulton St., New York, N. 

This is the sixth annual edition of this little book, pre- 
senting statistics in regard to the production and prices of 
metals. It improvements over previous issues in 
greater completeness, and a rearrangement of a number of 
the tables with a view to presenting these statistics in the 
most convenient and comprehensive form. A number of new 
tables have been added. Attention is directed to the fact that 
the monthly averages of quotations in iron and steel, as well 
as in the metals, are based upon averages of daily quotations 
for every business day in each month. 


possesses 


LEFAX. By John Clinton Parker. Loose leaves, 3%x6% in. 
in size. Subscription price, per year, $1 for 100 sheets. 
The Standard Corporation, Pennsylvania Building, Phila- 
delphia, Penn. 

“Lefax” is a collection of loose data sheets which are to be 
furnished in monthly installments at the subscription price 
noted. In addition to the regular series for each year, it is 
intended to bring out special series devoted to some particu- 
lar subject, which can be purchased for 75c. per lot. 

The information furnished on the sheets is of the usual 
handbook kind, the style and quality consisting of a great 
deal of tabular matter. In addition a certain number of 
sheets each month are devoted to advertising purposes. Those 
before us apply to general engineering subjects. Each sheet 
is perforated to enter a suitable loose-leaf binder. 


WORM GEARING. By Hugh Kerr Thomas. Eighty-four 
6x9-in. pages; 33 illustrations in the text; indexed; cloth 
ppee a6: Price, $1.50. McGraw-Hill Book Co., New York, 
_ oe 


This book is a valuable addition to the technical literature 
on gearing, treating, as it does, of a form whose principles 
and methods of design are none too well known, and a form 
which is increasing rapidly in use, particularly in the auto- 
mobile field. It is to that application that the work is par- 
ticularly directed. There are twelve chapters. 

After a brief introduction, the selection of materials is 
taken up and a specific recommendation made for a bronze 
mixture for wheels and for the physical properties of the steel 
for worms. The third chapter is devoted to definitions and 
symbols, which are worked out with care and completeness. 
Then follow five chapters dealing with design and entitled: 
Preliminary Proportions; Pressure Angle and Form of Thread; 
Strength of Wormwheel Teeth; Stresses in Worm Gearing; 
and Width of the Wormwheel. 

Chapter 9 deals with the temperature coéfficient, and ends 
with this conclusion: “. . . For a comparatively small in- 
crease in the normal tooth pressure, the heating effect is in- 
creased at a greater rate than with a relatively larger incre- 


ment of the velocity.” Chapter 10, The Efficiency of Worm 
Gearing, is an interesting and valuable discussion of this 
topic, leading to the conclusion, which has been demon- 


strated a number of times by experiments, that the efficiency 
of worm gears is much higher than has been commonly be- 
lieved, 

On page 71 of this chapter, the often-made error of credit- 
ing the formula there numbered 76 to Prof. Barr, of Glasgow 
University, creeps in. As a matter of fact, this was developed 
by Prof. J. H. Barr, formerly of Cornell. Chapter 10 deals 
with the design of worm-gear mounting, and the final chapter 
is a recapitulation of all the formulas used. Throughout 
there is frequent reference to other works on gearing and 
to the experimental results of a number of investigators, in- 
cluding Bach and Rosar, Beauchamp Tower and Prof. Kenner- 
son. This book will be of service to anyone who has to do 
with the design of worm gearing. 





senpeneesen nner’ 


PERSONALS 


NBEO OONODONDALAEDeBONNN RS 


sopupenancnet 





W. H. Luhrs, formerly of the Murphy-Potter Co., has be- 
come plant manager of the General Aluminum & Brass Cast- 
Detroit, Mich. 

Chas. H. Alvord, vice-president and general manager of 
the Hendey Machine Co., Torrington, Conn., is at present in 
Europe on a business trip. 

H. B. Kraut, who is connected with the export department 
of Joseph T. Ryerson & Son, Chicago, IIL, sailed for Europe 
on May 6 for an extended business trip. 


ings Co., 
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F. W. Nettleton, for the past 8 years assistant superintend- 
ent of the Waterbury Clock Co., Waterbury, Conn., has be- 
come factory superintendent of the plant. 


Cc. E. Fales, for several years connected with the C. C. 
Wormer Machinery Co., Detroit, Mich., has established the 
Cc. E. Fales Machinery Co., Dime Bank Building, Detroit, Mich., 
dealer in machine tools. 


John A. Doane, until recently manager of the Worcester 
Piston Ring & Machine Works, Worcester, Mass., has accepted 
the position of mechanical engineer with the Prescott Auto 
Parts Co., Webster, Mass. 


Marlin D. Farnum, for many years connected with the 
Chandler & Farquhar, Boston, Mass., has acquired the interests 
of W. J. Donnovan, president of the Bacon & Donnovan En- 
gine Co., Springfield, Mass. 


A. W. Morris, formerly of the Morris Manufacturing Co. 
and the Wetherill Finished Castings Co., has joined the 
Doehler Die-Casting Co., with whom he will act in the ca- 
pacity of factory manager. 


Charles W. Lummis, until recently connected with the 
Scovill Manufacturing Co., Waterbury, Conn., has been ap- 
pointed assistant manager of the producer-gas department 
of the Morgan Construction Co., Worcester, Mass. 


W. C. Rouse, until recently instructor in steam and gas 
engineering at the University of Wisconsin, has accepted the 
position of experimental engineer with the Cutler-Hammer 
Manufacturing Co., with headquarters in New York City. 


F. A. Stanley, for the past three years western editor of 
the “American Machinist,” with headquarters in Cincinnati, 
was tendered a farewell banquet at the Business Men’s Club 
in that city on Apr. 30, by a circie of the leading machine- 
tool builders of Cincinnati. Mr. Stanley returns to the New 
York office, where he was previously engaged in editorial 
work for about 10 years. He is to be succeeded in Cincin- 


nati by Ethan Viall, who needs no further introduction to 
our readers or Cincinnati friends. 

o 

oe 


The System Developed by a Gas 
Engine Plant 


In the article published under the above title on page 639 
the proper joint authorship was not credited. Through over- 
sight George H. Houston’s name was omitted as co-author 
of this article. In his capacity as superintendent of pro- 
duction of the Root & Van Dervoort Engineering Co., Mr. 
Houston has been largely responsible in the development of 
the production organization, and that portion of the article 
came direct from his pen. Mr. Strombeck, chief product 
draftsman, prepared that portion of the article sketching the 
growth and general development of the plant as a whole. 


cA 
ve 


John Fritz Mementos 


of John Fritz mementos have come -into the 
possession of the American Society of Mechanical Engi- 
neers for preservation. These will no doubt be suitably dis- 
played in memory of the great mechanic and engineer. 

The most important is a bronze replica of the original 
John Fritz medal. This is the only reproduction of the 
medal in existence. The remaining list includes a large 
hall clock presented to Mr. and Mrs. Fritz on the occasion 
of one of their anniversaries, by a group of friends. A cer- 
tificate of membership in the Verein Deutcher Eisenhiitten- 
leute. Pictures of W. R. Jones and A. L. Holley. A cer- 
tificate of presentation of the Bessemer medal. Engrossed 
congratulations by a group of friends on the occasion of his 
70th birthday. The Scott loving cup presented in commemor- 
ation of the famous voyage of the battleship “Oregon” after 
the beginning of the Spanish-American war. A group of 
medals presented to John Fritz at different times by a 
number of societies both individually and collectively. <A 
huge pair of shoes, about 3 ft. long, presented by some 
friend, or former associate, as a remembrance of some by- 
gone incident. 

It is significant that many of the honors and tokens of 
esteem bestowed upon Mr. Fritz during his later life were 
the result of the joint action of societies and individuals con- 
nected with different industrial activities. Such honors, com- 
ing from many different sources, strongly show how far- 
reaching were the influences and beneficial effects of John 
Fritz’s life and work. 


A number 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Sullivan Machine Co., Claremont, N. H. has awarded 
the contract for the erection of a factory at Claremont, to 
cost about $100,000. 

W. T. Philips has leased a building on Canal St., Hinsdale, 
N. H., and is equipping it for a garage and auto repair shop. 

The Lenox Motor Co., Boston, Mass., has purchased prop- 
erty on Factory St., Boston, and will convert it into an auto- 
mobile factory. 

The garage of the Brett Lumber Co., Aron St., Lynn, 
Mass., was damaged by fire Apr. 22. Loss $5000. 

The Buck Bros., Millburg, Mass., manufacturer of tools, 
etc., will erect a new factory one story, 300x100 ft. on River- 
lin St., Millburg. 

The Genin Automatic Train-Pipe Coupler Co., Woon- 
socket, R. L, is contempiating the establishment of a plant at 
Springfield, Mass. 

The Norton Grinding Co., manufacturer of grinding ma- 
chines, Worcester, Mass., has announced its intention of 
building an addition to its plant which will be four stories, 
50x72 feet of brick and steel construction with concrete 
foundations. 

The Chapin-Summer Coal Co., of Worcester, Mass., has 
awarded contracts for the erection of a garage 28x40 ft. one 
story. 

Graton & King Mfe., Co., Franklin St., Worcester, Mass., 
will build a new brick and steel garage on Franklin St., to 
cost $4000. 

The Blackstone Valley Gas & Electric Co., Pawtucket, R. 
I., will build a brick garage 100x75 ft. for private use. 

The American Screw Co., Providence, R. L, has awarded 
the contract for the erection of a factory to cost about $60,- 
000. 

The Bridgeport Motor Co., is erecting an addition to its 
plant at Bridgeport, Conn. 

Plans are being prepared by P. Corbin and F. C. Corbin 
for the construction of an addition to their foundry on North 
Stanley St., New Britain, Conn. 

The Skinner Chuck Co., New Britain, Conn., is having 
plans prepared for a 100 ft. addition to its plant, which will 
double its present capacity. 

The New Britain Machine Co., New Britain, Conn., has 
awarded the contract for the construction of a new factory, 
five stories, 36x258 ft. Noted Apr. 24 

The Chase Rolling Mill Co. is planning the construction of, 
another building at its factory on Thomaston Ave., Water- 
bury., Conn. The structure will be of brick and steel, 60x180 
ft. D. L. Summery is ch. engr. 


MIDDLE ATLANTIC STATES 


We are officially advised that the King Sewing Machine 
Co. is building a brick and steel foundry, 117x202 ft., on Wel- 
land St., Buffalo, N. Y. The building is estimated to cost 
$40,000. R. J. Reidpath, 4 Buffalo, N. Y., is arch., and W. E. 
King, owner. Noted Apr. 24. 

The D. S. Walton Co., maker of fire shields, Canastoba, 
N. Y., is having plans prepared for the construction of a 
plant which it will build this summer. The first building 
to be erected will be 100x50 ft., two stories, with a boiler 
house, 64x34 ft. 

The Vance Boiler Works has awarded a contract for the 
construction of a one-story factory, 160x75 ft., at Geneva, N. Y. 

A contract has been awarded for demolishing and excavat- 
ing at 521-523 West 26th St., for a_ six-story addition, , 90x40 
ft., to the plant of the Harris V. Uris Iron Works, 525 West 
26th St., New York, N. Y. 

The Fleischmann Co., 701 Washington St., New York, will 
build a one-story garage and storehouse, estimated to cost 
$30,000. Jardine, Hill a Murdoch, 3 West 29th St., are archs. 

A site of three acres on Lydell Ave., Rochester, N. Y., has 
been purchased by F. L. Heughes & Co., Inc., 190 South Ave., 
upon which new iron works will be built. A structural-steei 
plant, 160x100 ft., one story, will be erected at once, at an 
estimated cost of $75,000. A foundry and machine shops 
will be built later. 

It has been anounced that a machine-shop extension, 166x 
54 ft., two stories. will be added to the plant of the General 
Electric Co., at Schenectady, N. Y. The estimated cost is 
$40,000. 

The Syracuse Crucible Steel Co. of America is receiving 
bids for the construction of a new steel plant near Halcomb 
Mills, Syracuse, N. Y Estimated cost, $1,000,000. Joseph 
Brennan, Oliver Bldg., Pittsburgh, Penn., is chief engr. Noted 
Mar. 13. 

The Drivir Harris Wire Co. is having plans prepared for 
the erection of a new factory, 200x60 ft., at Harrison, N. J., 
to be used for the manufacture of wire specialties. 

The American Type Founders’ Co., Communipaw Ave., 
Jersey City, N. J., has increased its capital from $6,000,000 to 
$7,000,000, a part of which will be used for extensions. 

The National Carbon Co., Jersey City, N. J., manufacturer 
of electrical appliances, has commenced the erection of the 
rst new building of its proposed plant on 13th and 14th Sts. 
he structure will be four stories, about 100x200 ft. 


J. T. Blair, Newark, N. J., has had plans prepared for the 
construction of a one-story garage an? } prpentes shop, 75x95 


ft., at 334 Ferry St., Newark, N. schenbach, Essex 
Bldg., is arch 

The Newark Cornice & Skylight Co. has taken out a per- 
mit to build an addition to its plant at 119 Livingston St., 
Newark, J. 

The Hughes Garage Co., Paterson, N. J., has acquired 
property adjoining its present site on Prospect St., and plans 
to establish an addition to its commercial garage 

Walter Richards, Montgomery St., Trenton, N. J., has ac- 
quired the former Ziegenfuss mill at South Warren and Fac- 
tory Sts., and will remodel and use the building as a com- 
mercial garage. 

Robert H. Ingersoll & Bro., Trenton, N. J., manufacturers 
of the Ingersoll-Trenton watch, will increase the capacity 
of their plant on Monmouth St., by the installation of new 
machinery. John H. Eberhardt is mer. 

The General Engineering Co. is receiving estimates for 
tne construction of a one-story machine and boiler shop, 
67x158 ft., to be built at Front and Kenilworth Sts., Phila- 
delphia, Penn. 

Fire, Apr. 20, damaged the Rankin plant of the CcClintic- 
Marshall Construction Co., Pittsburgh, Penn. Loss $10,000. 

The Gibson Motor Car Co., Pittsburgh, Penn., will build 
an automobile plant as soon as a site can be decided upon. 
The company will manufacture commercial trucks. 

The Philadelphia & Reading Ry. Co., has awarded a con- 
tract for the construction of two car repair shops at St. 
Clair, Penn. The plans call for a heavy and medium shop, 
and an intermediate shop, 83x604 ft., and 53x464 ft., respec- 
tively. The buildings will be of brick, and will be equipped 
with traveling cranes of from 15 to 40 tons capacity. 

Fire, Apr. 25, damaged the planing mill of P. J. Gilbert 
and foundry of the Susquehanna Casting Co., Wrightsville, 
Penn. Loss, $9000. 

Bids are 1p received by the Lord Baltimore Motor Car 
Co., Baltimore, Md., for the construction of an automobile 
factory, 200x305 ft., "of concrete and steel construction, fire- 
proof. Estimated cost, $40,000. Noted Apr. 


SOUTHERN STATES 


The Bridgewater Superior Plow Co. will build a two-story 
factory, 125x30 ft., with a wing 30x25 ft., at Bridgewater, Va. 

The Chesapeake & Ohio R.R. Co. has awarded a contract 
for the construction of a machine and blacksmith shop for 
light terminal repair work, at Newport News, Va. The build- 
ing will be 50x160 ft., of brick, and is estimated to cost $20,000. 
Noted May 1. 

D. A. Moosman will build a garage, 200x60 ft., at Hpnting- 
ton, W. Va. The building will be of mill construction, and is 
estimated to cost $15,000. 

Plans are being prepared for the construction of a shop 
building at the Agricultural and Mechanical College at West 
Raleigh, N. C. he building will contain machine shops, 
woodworking shops, forge, foundry and mechanical engineer- 
ing laboratories. It will be of brick, one story and basement, 
125x200 ft. Noted Apr. 17. 

The Lineberger Electric Appliance Co., organized at Gas- 
tonia, N. C., with a capital of $10,000, plans to establish a 
factory in that city. 

W. W. Vass has awarded a contract for the construction of 
a garage at Raleigh, N. C. The building will be of brick, 
one story, 44x100 ft., and is estimated to cost $7000. 

The Southern Aluminum Co. has awarded contracts for the 
construction of its new plant at Whitney, N. C., which is es- 
timated to cost $10,000,000. 

The Scott Machinery Co. contemplates establishing a fac- 
tory at Atlanta, Ga., for the manufacture of a sawmill ma- 
chinery. 

J. M. Garvin has purchased the plant of the Southern Car 
Wheel & Iron Co., including the iron-furnace plant at Talla- 
poosa, Ga., and several mines in Georgia and Alabama. The 
new owner will make various improvements to the plant. 

The United States Sign Co., recently organized at Gadsden 
Ala., with a capital stock of $10,000, will lease a building in 
that city and equip it for the manufacture of eiectric signs. 
W. R. Huston is gen. mgr. Noted May 1. 

The Mobile Stove & Pulley Co. plans to establish a plant 
at Mobile, Ala. for the manufacture of cane mills. The 
plant will have a daily capacity of 25 mills. 

T. F. Steele has awarded a contract for the construction 
of a garage at New Orleans, La. The building will be of 
brick, two stories. 

W. K. Henderson contemplates the construction of a 
garage at Shreveport, La. The building is estimated t ocost 
$30,000. 

J. E. Wallace, Paducah, Ky., plans to establish a factory 
in that city for the manufacture of cake and biscuit pans. 


MIDDLE WEST 


The Summit Foundry Co., Akron, Ohio, has taken out a 
permit for the construction of a foundry on Kelly Ave. to 
cost $10,000. 

The American Stove Co., Bedford, Ohio, has received bids 
for the erection of an addition to its foundry. It will be 
180x200 ft. Noted May 1. 
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The Allen Breed Tractor Co., recently incorporated, will 
be located in Cincinnati, Ohio, and manufacture traction 
farming engines. Allen Breed is pres. 

The National Auto School, Cincinnati, Ohio, is considering 
the enlargement of the shop of the Muehle Motor Car Co., at 
present under lease. 

The Crescent Tool Works, Cincinnati, Ohio., has received 
bids for the erection of a one-story factory, 25x50 ft. Noted 
May 

A site has been purchased at Cleveland, Ohio, by M. G. 
Kutz, for a brass-working plant. 

The National Screw & Tack Mfg. Co., Cleveland, Ohio, will 
erect additions to present factory. 

The Foster Bolt & Nut Mfg. Co., Cleveland, Ohio, has se- 
cured a permit and will erect an addition to its factory on 
East 72nd St. Cleveland. 

The Champion Machine 
has broken ground for its 
70x144 ft. at Cleveland. L. W. Grove is pres. 

The Cleveland Speed Indicator Co., Cleveland Ohio, has 
purchased a site and will erect a factory on West 112th St. 
Cleveland. Geo. S. Rider & Co., are the archs. 

The Upson Nut Co., Cleveland, Ohio, bolt and nut manu- 
facturers, has taken out a permit and will erect a garage at 
its plant on Carter Road. 

The Forest City Electric Co., Cleveland, Ohio, has_ secured 
a permit and will erect an addition to its plant on Windsor 
Ave. to cost about $5000. 

The Cleveland Heater Co., Cleveland, Ohio, is having plans 
prepared for the erection of a new factory on_ West 112th 
St., Cleveland. Leo. Friedman is pres. Geo. S. Rider & Co., 
are archs. 

The Aluminum Castings Co., Cleveland, Ohio, has _ se- 
cured a permit for the erection of a garage for the main- 
tenance of its automobiles. 

The National Lamp Co., Cleveland, Ohio, has taken out a 
ermit and will erect a plant on 153nd St., Cleveland, to cost 
35,000. Noted Apr. 10 

The Allen Motor Car Co., Fostoria, Ohio, is considering the 
erection of an addition to its factory. 

The Gramm, Bernstein Truck Co., Lima, Ohio, will soon 
start work on the erection of the proposed addition to its 
factory. The building will be one story, 48,65 ft. Noted 
Apr. 

The Mount Vernon Bridge Co., Mount Vernon, Ohio, is re- 
ceiving bids for the construction of an addition to its works 

at Mount Vernon. 

George J. Bing, Sandusky, Ohio, is receiving bids for the 
erection of a carriage shop and garage. The building will be 
two stories, 67x70 ft. 

The Baltimore & Ohio R.R. Co. 
the flood area at Zanesville, Ohio, 
County, Ohio. 

Fred S. Carter, of Hammond, Ind., has let the contract for 
the erection of a brass foundry, 500x100 ft. 

The Dean Drop Forging Co., Muncie, Ind., is erecting two 
factory additions to its plant, one 76 ft. long and the other 
90 ft. 

The South Bend Spring Wheel Co., South Bend, Ind., re- 
cently organized, is planning to erect a factory at South 
Bend. 

The Ahmeek Mining Co. has commenced construction on 
its additions to the stamping mill and boiler house at Hubbell, 
Mich. 

The Aurora Automatic Machinery Co., Aurora, Ill, has let 
the contract for the erection of a new factory, 94x96 ft. at 
Chicago, Ill. 

The Beloit Foundry Co., Beloit, Wis., is having a brick 
addition erected to its plant on Fifth St. It will be 36x33 ft. 

Paul Klumb, Sheboygan, Wis., is considering the erection 
of a gasoline-engine factory. It will be 150x890 ft. 

The American Engineering Co., Sheboygan, Wis., is consid- 
ering the erection of a welding plant. The company has been 
incorporated with a capital of $50,000. 


WEST OF THE MISSISSIPPI 


The building and machinery of the Dubuque Boat & Boiler 
Works, Dubuque, lowa, were destroyed by fire, Apr. 20. Loss, 
$75,000. 

The Kansas City, Mexico & Orient Ry. Co. plans to erect 
new shops and to make other improvements at Hamlin, Tex., 
including a new roundhouse. The estimated cost is $150,000. 


& Forging Co., Cleveland, Ohio, 
roposed additional forge shop, 


will move its ehepe from 
to Holloway, Belmont 


The Law Mfg. Co., Denver, Colo., recently organized to 
manufacture the Law universal drafting machine, is in the 
market for tools and equipment. William Law, proprietor 
of the Hahn’s Peak Machine Shop, is interested. 


The mponcer Heater Co., Scranton, Penn., makers of hot 
water and steam-heating boilers, plans to establish a factory 
at Denver, Colo. Francis O'Neill is the local mer. 


WESTERN STATES 


J. W. Leavitt & Co., Seattle, Wash., have purchased a site 
on East Pike St., Seattle, and will erect a garage to cost ap- 
proximately $35,000. 

J. A. Gyllenberg, Baker, Ore., has leased the plant of the 
3aker Iron & Supply Co., at Baker, and will add an acetylene- 
welding plant to the shops. 

The Klamath Foundry, Klamath Falls, Ore., will erect a 
foundry to cost $5000, exclusive of equipment. 

BE. Maier, Henry Berry and others, Los Angeles, Calif., are 
planning the erection of a commercial garage and machine 
shop on Washington St., Los Angeles. The building will be 
125x470 ft. Garrett & Farrell, Currier Bldg., Los Angeles, are 
preparing plans. 

Leonard Schlegel, Jr., Los Angeles, Calif., plans to erect 
a commercial garage and machine shop at 42d St. and Vermont 
Ave., Los Angeles. The building will be 45x100 ft. John BE. 
Kunst, Higgins Bldg., Los Angeles, is preparing plans. 
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Albert Abrams has awarded the contract for the con- 
struction of a garage at California St. and Van Ness _ Ave., 
San Francisco, Calif. The estimated cost is $50,000. Heller 
& Wilson, First National Bank Bldg., are the engrs. 

The Santa Barbara & Suburban Ry. Co., Santa Barbara, 
Calif., is nawieg plans prepared for a reinforced-concrete car 
barn and machine shop, to be erected at Santa Barbara. The 
building will be 80x120 ft. H. Alban Reeves, Chamber of 
Commerce Bldg., Los Angeles, is the Arch. 


CANADA 


The Canadian Pacific Ry. Co. has had plans prepared for 
new car shops at Montreal, Que. The estimated cost is 
$130,000. 

The Canadian-Fairbanks-Morse Co., Ltd., plans several 
improvements soon. It will erect an eight-story building in 
Montreal, Que., which will be the onl office of the com- 
any. A new warehouse will be built in Vancouver, B. C. 

enry J. Fuller is pres. 

Fire, Apr. 23, destroyed the core room of the Pratt Letch- 
worth malleable-iron plant, Brantford, Ont. Loss $15,000. 

The Canadian Pacific Ry. Co., has awarded a contract for 
building additions to its freight repair shops at Fort Wil- 
liam, Ont. 

Paack & Perrine, archs., 36 James St., South Hamilton, 
Ont., will receive bids for the erection of a pattern and 
machine shop for the Canada Steel Co. It will have concrete 
foundation, one-story pressed brick and structural-steel con- 
struction. The estimated cost is $10,000. 

The Northern Motor Car Co., Ltd., has been incorporated 
at Kingston, Ont., with $250,000 capital by C. A. MacPherson, 
Hugh MacPherson, A. W. Wheatley and others, all of Kings- 
ton. The company has taken over the business of the North- 
ern Motor Car Co., and will operate the plant. 

Fire, Apr. 24, destroyed the furnace building of the Ca- 
nadian Carbide Co., Merritton, Ont. Loss $10,000. 

The Canadian Northern Ry. Co., Ottawa, Ont. will erect a 
roundhouse and car repair shops in Rediau Township. Con- 
struction work will be started immediately. 

The Dominion Bronze Mfg. Co. will erect a plant at Pres- 
ton, Ont. J. W. Patterson, New Castle, Penn., supt., is in 
charge. 

The Stratford Mill Building Co., Stratford, Ont., will erect 
a $60,000 plant to be used for the manufacture of machin- 
ery. 

The Kelsey Wheel Co., Detroit, Mich., has purchased a site 
of four acres at Windsor, Ont., and will erect a plant for the 
manufacture of automobile wheels, hubs and rims. 

The Motor Traction Co. of Canada, Ltd., has been in- 
corporated at Calgary, Alta., with a capital of $25,000, and 
will establish a factory. 

Fire, Apr. _17, damaged Wilson Bros. brass foundry at 22 
Dufferin St., Vancouver, B. C. Loss $10,000. 

Moore & Pauline, Victoria, B. C., have taken out a per- 
mit to erect a_ commercial garage and machine shop on 
Princess Ave., Victoria. Estimated cost $30,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Apr. 17, destroyed the lumber mill of H. H. Put- 
man, at Danforth, Maine. Estimated loss, $20,000. 
H. C. Baxter & Bro., canners of corn, contemplate the 


construction of an addition to their factory at Hartland, 
Maine. 

The W. H. McElwain Co., Manchester, N. H., manufacturer 
of shoes, has awarded the contract for the construction of a 
five-story, 44x460 ft. addition to its plant. 

The contract for the reconstruction of the woolen of the 
Little Mfg. Co., at Montpelier, Vt., has been awarded. The 
plant was recently destroyed by fire. 

The Taft Woolen Mills, Caryville, Mass., will- build an 
addition to its carding department, one story 146x51 ft. 

Fire, Apr. 15, at the plant of the Cole Piano Mfg. Co., Fall 
River, Mass., damaged machinery to the extent of $10,000. 


The Florence Mfg. Co., Florence, Mass., manufacturer of 
tooth brushes, has awarded the contract for the construc- 


tion of a new plant, four stories, 37x145 ft. Samuel M. 
Green, Gpringfield, Mass., is arch. 
The Russia Cement Co., Gloucester, Mass., manufacturer 


of glue, inks, oils, etc., has awarded the contract for the con- 
struction of a four-story factory, 120x60 ft. 

The Lumb Knitting Co., Darlington, R. I. has started con- 
struction of an addition to its plant which will be of brick 
100x100 ft. 

The Rhode ITsland State Legislature 
$5000 for extension of the textile department at the 
Island School of Design at Providence, R. I. 

The C. M. Shay Fertilizer Co. has awarded the contract 
for the construction of its new plant at Groton, Conn. 


is to appropriate 
hode 


The Oxford Soap Co. will build three additions to its 
plart at Manchester, Conn. J. Robertson, Oakland £¢ 
Manchester, is mer. 

Chas. W. Briggs will establish a knitting plant in the 


Trumbull Bldg., Norwick, Conn. 
MIDDLE ATLANTIC STATES 


Libby, McNeill & Libby, Chicago, Tll., have purchased at 
Adams Center, N. Y., and will erect a branch canning 
factory. 

The Hewett Rubber Co. has awarded a contract for the 
construction of a three-story factory, 460x90 ft., with an ell, 
61x30 ft., at Kensington Ave. and the New York Central R.R., 
at Buffalo, N. Y. Lockwood, Greene & Co., Boston, Mass., are 
archs. Noted Mar. 13. . 
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A three-story piano factory, 70x50 ft., is to be erected by 
M. Lindner, manufacturer of pianos, on Wast Genesee and 
Hockory Sts., Buffalo, N. Y. Plans for the structure are 
now aang prepared by Jacob Oberkircher, 46 Orange St. 
Bids will be received shortly. 

The Canastota Couch Co., Canastota, N. Y., manufacturer 
of couches and other furniture, has secured the plant form- 
erly occupied by the Mora Motor Car Co., Newark, N. Y., and 
will move to that buildings as soon as it is ready for manu- 
facturing. 

The Syracuse Rendering Co. is building a factory 81x92 
ft. three stories and basement, to cost about $25,000, at De 


Witt, N. Y. C. F. Farnsworth, Syracuse, N. Y., is mgr. of the 
company. 
The W. W. Spunswick Mfg. Corp is having plans pre- 


pared for. the construction of a two-story knitting mill, 
102x40 ft., at Fulton, N. Y. 

The Minetto-Meriden Co., Oswego, N. Y., will build a new 
cotton and lace mill at that point as soon as the necessary 
development of its waterpower to its maximum of 10,000 hp. 
is completed. 

The plant of the United States Brush & Comb Co., Pots- 
dam, N. Y., was destroyed by fire Apr. 27. Loss $80,000. 

The Divine Rubber Co., Utica, N. Y., recently incorporated 
with $25,000, capital, is preparing to erect a plant in Utica, to 
be used in the manufacture of patented automobile tires. 

The Yonkers Cold Storage & Ice Mfg. Co., Yonkers, N. Y., 
incorporated with capital of $25,000, has acquired the old 
Terrace City Hygenia Ice plant, at Yonkers. It is intended 
to enlarge the apakty of this plant, and build additional 
cold aorege warehouses on adjoining property, which they 
have purchased. The question of pipe line refrigeration to 
neighboring beef houses will also be taken up. 

The Aronsohn Blomm Silk Co., Paterson, N. J., will build 
a silk mill at Ave. A and 23rd. St., Bayonne, N. J., to cost 
about $16,000. 

The Tidewater Oil Co., 11 Broadway, New York has 
awarded a contract for the construction of a one-story barrel 
factory at Constable Hook, Bayonne, N. J. The estimated 
cost is $100,000. 

The weapon factory of pg ae Preisendanz, 21 Market St., 
Camden, N. J., was partially destroyed by fire with a loss 
estimated at $10,000. The plant will be immediately rebuilt. 

R. H. Comey Co., Camden, N. J., manufacturer of straw 
and chip braids for Seka eee will build an addition to its 
plant, to be 14x40 ft., on Jefferson St. A permit for the 
structure has been issued. 

Fire, Apr. 21, destroyed buildings at the Cape May Glass 
Co., Cape May Court House, N. J. oss, $15,000. 

E. S. Ward & Co., Newark, N. J., manufacturers of leather 
specialties, will build a new one-story addition to its plant, 
30x100 ft., on Frelinghuysen Ave. The addition will be used 
at a japanning shop. 

The Alembic Process Co., Newark, N. J., has acquired the 
former factory of the Vulcan Detinning Co. at Sewaren, 
N. J., and will establish a plant for the manufacture of rub- 
ber by a patented chemical process. The company will in- 
stall all necessary machinery immediately. Worthington H. 
Ingersoll is pres., and M. E. Shaw mer. a 

The Newark Rubber Co., has acquired a two-story build- 
ing at 192 Emmet St., Newark, N. J., and will establish a 
plant for the manufacture of its rubber specialties. , 

The mattress factory of the Robinson-Roders Co., New 
Jersey Railroad Ave., Newark, J., was destroyed by fire 
with a loss estimated at $35,000. 

The Fitzgibbon & Vrisp Co., Trenton, N. J., manufacturer 
of carriage and automobile bodies, has taken out a permit to 
build an addition to its plant on Bank St. The structure will 
later be equipped with new machinery. Noted Apr. 3. 

The Trenton Potteries Co., manufacturer of sanitary 
earthenware, has taken out a permit to make alterations and 
2 ee in its plant on orth Clinton Ave., Trenton, 

-— 2 


Fire, Apr. 21, destroyed the canning factory of David Mor- 
ris & Son, Hatfield, Penn. Loss $20,000. 

Bids are being received by the Saxonia Dress Goods Mills, 
Hope and Palmer Sts., Philadelphia, Penn., for the construc- 
tion of a group of factory buildings, to be erected at Alle- 
gheny Ave. and C St. The plant will consist of a one-story 
power house, 45x38 ft.; one-story weave shed, 167x97 ft.; a 
five-story main mill building, 174x58 ft., and a one-story 
building to contain men’s and women’s dining-rooms and 
other departments, 127x27 ft. 

The plant of the M. B. Snydam Paint Co. 61st. and Butler 
Sts., Pittsburgh, Penn., was damaged by fire Apr. 24. Loss 
$40,000. 

Fire, Apr. 27, destroyed the building at Sharp and West 
Sts., Baltimore, Md., occupied by the Chesapeake Mfg. Co., 
furniture makers, and George Esselman & Co., manufacturers 
of picture frames and moldings. 


SOUTHERN STATES 


According to press reports, the Southern Hosiery Co. will 
ag 60 electrically driven machines in its mills at Burling- 
on, 

The High Point Mfg. Co., has awarded the contract for 
an addition to its furniture plant at — Point, N. Cc. The 
new building will be 40x200 ft., and will be used as a fin- 
ishing shop. 

The Erlanger Cotton Mills., Lexington, N. C., has awarded 
the contract for the construction of its proposed new plant, 
132x668 to cost $ 125,000. 

Fire, Apr. 28, destroyed the oil plant, ginner, and fertilizer 
lant of the Batesburg, Cotton Oil Co., Batesburg, S. C. Loss 
60,000. Noted May 1. 

Fire, Apr. 21, destroyed the plant of the Atlantic Coast 
Lumber Corporation, Georgetown, 8S. C. Loss $500,000. 

Age. 22, destroved the Florence Steam Laundry, 
la. Loss $9000. 


Fire, 
Florence, 
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We are officially advised that the Colbert County Oil & 
Fertilizer Co., is ae a two-story factory, estimated to 
eost $35,000, at Tuscumbia, Ala. W. G. Walling is mer. 
Noted Apr. 24. 

The Petrous pats. Co., Biloxi, Miss., has accepted the offer 
ef = Yad Hattiesburg to move its plant to that city. Noted 

ept. \ 

The plant of the Southern Alfalfa Feed & Milling Co., at 
Jackson, Miss., was destroyed by fire, Apr. 22. Loss 57500. 

The Pine Products Co., Houston, Tex., will establish a 
branch plant at Bogalusa, La. Samuel C. Houston is inter- 
ested in the Company. 

The factory of the American Lead Pencil Co., at Lewis- 
burg, Tenn., was destroyed by fire recently with $20,000 loss. 


A bandmili with a daily capacity of 60,000 ft. will be 
built at Memphis, Tenn., by Russel & Burgess. 
The Mengel Box Co., is completing a factory, 200x400 ft., 


on Kentucky St., Louisville, Ky. 


The Bordhead Garrett Co., Winchester, Ky., has _ pur- 
chased land and will establish a saw mill in Ferry County. 


MIDDLE WEST 


Work has been started on the erection of the factory for 
the Bryan Show Case Co., Bryan, Ohio. Noted Apr. 3. 

The Hoffman Packing Co., Cincinnati, Ohio, is considering 
the erection of an addition to its plant. The proposed build- 
1 Saag be three stories, 25x60 ft. The cost is estimated at 

The Illinois Leather Co., Cincinnati, Ohio, has purchased 
a site and will erect a new plant, 138x198 ft., on McLean 
Ave., Cincinnati, to cost about $50,000. 

The Castle Laundry Co.. Cleveiand, Ohic recently organ- 
ized, has leased property on West 25th St., and will establish 
a laundry. 

The Sheriff Street Market House & Cold Storage Co., 
Cleveland, Ohio, will erect a 50-ton ice plant near the present 
market house. 

The Patterson-Sargent Co., Cleveland, Ohio, has taken out 
a permit and will erect an addition to its plant on East 40th 
St., to be used for the manufacture of paints and varnishes. 

The Tropical Oil Co., C‘eveland, Ohio, has secured a permit 
and will commence erecting its proposed addition on West 
70th St., Cleveland, to cost $22,000. oted Mar. 27. 

The Hench, Messinger Co., Fremont, Ohio, is receiving bids 
for the erection of a bakery. The building will be two stories 
and basement, 30x70 ft. 

The contract has been 
paper mill for the Charles H. 
Ohio. 

E. E. Doles, Greensburg, Ind. asting for bids on the 
equipment for his spoke and rim factory, recently damaged 
to the extent of $20,000. 

The C. K. Williams Co., Easton, Penn. manufacturer of 

alamazoo, Mich., on the 


paper-mill supplies, will locate in 
north side, the building to cost $30,000. The company has a 
capital of $200,000. 
Co., Chi- 
© its fac- 


awarded for _the erection of the 
Wright Paper Co., Hamilton, 


Bids are being received by the Chicago Belti 
cago, Ill, for the erection of a one-story addition 
ory. 

Benjamin Goldberg, 1631 Blue Ave., Chicago, IIL, is receiv- 
ing bids for the erection of a mattress factory. It will be 
one story, 25x40 ft. Estimated cost, $5000. 

The Haggard & Marcusson Co., Chicago, Ill., is asking for 
bids for the erection of a two-story and basement boiler 
house, 40x80 ft. Estimated cost, $12,000. 

The Freeport Water Co., Freeport, IIL, is considering th« 
erection of a boiler house. 

The Valley Chemical & Mfg. Co. has awarded the contract 
for the erection of its proposed factory at Ptica, [lL F. S. 
Dodge, Ottawa, IIL, is secy. and gen. mer. 


WEST OF THE MISSISSIPPI 


The Crex Carpet Co., Minneapolis, Minn., plans to »uild a 
large plant on Como Ave., Minneapolis. About $1,000,000 will 
be expended. 

The United States Land & Sugar Co., Garden City, Kan., is 
considering the construction of a new beet-sugar factory at 
Artesia, N. M. 

The Ottawa Furniture Mfg. Co., Ottawa, Kan., has pur- 
chased a site adjoining the present factory on North Walnut 
St.. and will erect an addition which will cost between $6000 
and $7000. 

The Beaverhead Elevator Co., Dillon, Mont., has been in- 
corporated with a capital of $25,000, by Craig Cornell, J. H 
Gilbert, E. B. Roe and W. A. Jones. The company will erect 
a large grain elevator at Dillon. 

The Rose City Oil Co., Argenta, Ark., 
plant which was recently destroyed by fire. 
cost is $200,000. Noted Apr. 24. 

The James W. Rugeley Gin Co., Bay City, Tex., will erect 
an addition to its cotton gin, to cost about $12,000. ‘Phe capa- 
city will be about doubled. 

The Marsh Milling & Grain Co., Madill, Okla., plans to con- 
struct a flour mill at Madill, with a daily capacity of about 
100 bbl. 

Fire, Apr. 25, destroyed the factory of the Denver Bros. 
Trunk Mfg. Co., Denver, Colo. Loss, $10,000. 

McCord & Co., Carlsbad, N. M., | me to erect an ice plant 
and cold-storage plant at Carlsbad. 


WESTERN STATES 


E. J. Ludwig, St. Louis, Mo., is interested in a project to 
construct a cannery at Cceur d’ Alene, Idaho, to cost approx- 
imately $50,000. 

The Cashmere Lumber Co., Cashmere, Wash., has started 
the erection of a large woodworking plant and box factory at 

ashmere. 


lans to rebuild its 
The estimated 
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The Zimmerman, Degan Shoe Mfg. Co., Seattle, Wash., is 
planning to double the capacity of its shoe manufacturin 
plant on Ewing St., Seattle. About $100,000 will be expended. 

The West Seattle Laundry Co., Seattle, Wash., is consider- 
ing the erection of a modern steam-laundry plant at Seattle, 
estimated to cost $15,000. A. J. Wilkin is mgr. 

The Inland Empire Paper Co., Spokane, Wash., has awarded 
the contract for the construction of a three-story addition to 
its plant, which will about double the capacity. oted Feb. 6. 


The Tidewater Mill Co., Grand Rapids, Mich., will erect a 
mouth of the 


large lumber-manufacturing plant near the 
Siuslaw River, near Roseburg, Ore. Johnson P. Porter is 
pres. 


The Associated Oil Co., Avon, Calif., has awarded the con- 


tract for the construction of its new refinery at Avon. The 
estimated cost is $21,489. 
The Meadowland Creamery Co., Bakersfield, Calif., re- 


cently incorporated with a capital of $15,000, will erect a 
large creamery plant on the Shafter Ranch, Bakersfield. 
Equipment to cost ~ it~ ananmaeal $6000 will be installed. H. E. 
Kindade is pres. and mer. 

J. H. Jones, Chico, Calif., will erect a flour-milling plant 
at Barber, near Chico. 

Frank C. Smith, of San Antonio, Texas, has secured a 
lease on the Bataquitos slough, below Carisbad, Calif., and 
will engage in the manufacture of salt. About $20,000 will 
be spent in installing engines and pumps. 

T. G. Bradford, recently of San Francisco, Calif., has ac- 
quired a site on the Red Bluff Road, Corning, Calif., and will 
erect a large woodworking plant. 

The Cottonwood Creamery Co., Cottonwood, Calif., recently 
incorporated with a capital of $40,000, has taken over the 
creamery formerly conducted by E. J. Foster, at Cottonwood, 
and will make extensive improvements and install new equip- 
ment, which will greatly enlarge the capacity. The incorpor- 
ators are: A. W. Smith, Ellis J. Foster and J. Edward Smith. 

W. E. Alexander, president of the Escondido Land & Plant- 
ing Co., Escondido, Calif., is interested in a project te erect 
a large fruit-canning plant at Escondido. 

The plant of the University Film Co., Gower St. and Sun- 
set Bivd, Hollywood, near Los Angeles, Calif., was destroyed 
by fire Mar. 26. The loss is between $25,000 and $30,000. 

The Long Beach Sash & Door Co., Long Beach, Calif., has 
taken out a permit to erect an addition to its factory. Noted 
Mar, 13. 

The California Woolen Mfg. Co., Longbeach, Calif., re- 
cently incorporated with a cop tal of $200,000, will construct 
a plant in the inner harbor district, Long Beach, to cost ap- 
proximately $150,000. S. J. Kent and J. F. McAfee 
terested. 

The Los Angeles Cotton Mill Co., Los Angeles, Calif., re- 
cently incorporated with a capital of $750,000, has acquired 15 
acres of land near Long Beach, Calif., and will erect a large 
cotton factory. F. M. White, of Charlotte, N. C., is interested. 
The estimated cost is $500,000. 

The Sterling Fixture Co., Richmond, Calif., has started the 
erection of a plant for the manufacture of show cases. The 
company has a capital of $50,000. F. G. McKimmins, S. J. 
Kenworthy and H. H. Lynch are interested. 

Fire, Apr. 21, destroyed the Knox Lumber Co.’s plant, 
Sacramento, Calif. Loss, $100,000. 

The Crown Cordial & Extract Co., Salinas, Calif., will erect 
a new cannery at Salinas, to cost about $10,000. 

The Coast Produce Co., San Diego, Calif., will erect a cold- 
storage plant at Eighth and K Sts., San Diego. The build- 
ing will be 75x100 ft., and will cost about $20,000. George 
B. Wright is mer. 


The Hume-Bennett Lumber Co., Sanger, Calif., is enlarging 
its mill at Sanger. New equipment to cost approximately 
$40,000 will be installed. 


The Orange County Highway Commission, of Santa Ana, 
Calif., is interested in a project to erect a rock-crushing 
plant in the bed of Santiago Creek, near Santa Ana. 


Libby, McNeill & Libby, Selma, Calif., plan to make im- 
provements to their fruit-canning plant at Selma, which in- 
clude the installation of considerable new equipment. W. G. 
Nash is the mer. 


F. M. Kisselring and Bruce Sutleff, Stonyford, Calif., are 
interested in a project to erect a creamery plant at Stony- 
ford, estimated to cost $10,000. In addition to butter-making, 
the plant will be equipped with an ice plant. 


The Terra Bella Fruit Growers’ Association, Terra Bella, 
Calif., has been incorporated with a capital of $10,000 by F. 
J. Hart, F. H. Roark and Tracey Abbott. The company will 
erect a fruit-canning plant at Terra Bella. 


The Central California Canning Co., Visalia, Calif., is plan- 
ning to make many improvements in its fruit-canning plant 
at Visalia. Ten additional cannery houses will be erected and 
a large addition, to be used for a cutting and fruit room, will 
be built to the main building. 


Garrett L. Hogan, Los Angeles, Calif., has taken out a 
permit to erect a fish-canning plant at Wilmington, near 
Los Angeles. The estimated cost is $20,000. 


CANADA 


Cc. H. Doerr & Co., 138 Weber St., Berlin, Ont., are hav- 
ing plans prepared for a three-story addition to their candy 
and biscuit factory. New machinery will be required. 


The British American Canners, Ltd., Blenheim, Ont., have 
plans for a two-story and basement factory, 110x80 ft., stone 
foundation, brick walls. One freight elevator will be in- 
waned Watt & Blackwell, Lister Bldg., Hamilton, Ont., are 
archs. 


_ The Bell Thread Co., 185 Yonge St., Hamilton, Ont., is hav- 
ing plans preqares for a two-story factory of brick and 
structural steel. It will cost about $14,000. New machinery 
will be installed. 


are in- 
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The Hood Knitting Co., Lindsay, Ont., has awarded a con- 
tract for a new factory, of concrete block construction, to 
replace the one destroyed by fire some months ago. The 
same site on Kent St., West, will be used. New equipment 
will be required. 

The London Pressed Brick and Tile Co., London, Ont., will 
equip a new plant as soon as possible for the Manufacture 
of progaed brick and tile. New machinery will be required. 
Cc. Parker is mer. 

The American Bank Note Co., 
build an addition to its present building at Ottawa, Ont. 
estimated cost is $100,000. 

A. P. McNab, Humboldt, Sask., is beving plans prepared 
for the erection of a flour mill to cost $30,000. 

The Empress Mfg. Co., Vancouver, B. C., has purchased a 
site at Mission City, B. C., and will erect a large fruit-can- 
ning plant. 

The West Coast Shingle & Mill Co., Ltd., is having plans 
ag ae for a combination saw and shingle mill plant to 

e erected on Howe Sound, near Newport, B. C. Estimated 
cost, $15,000. M L. Taylor, Dominion Bldg., Vancouver, 
B. C., is the arch. 

“ W. H. White and Thomas White, Boyne City, Mich., and 
W. O. King, Chicago, have organized a compan to be 
known as the White Bros. Lumber Co., of Canada. The com- 
pany has acquired 90,000 acres on the Clianche River and 
tributaries, in the Rupert District, Vancouver Island, B. C., 
and will erect a large sawmill plant with a daily capacity 
of 500,000 ft. Thomas White will be mgr. 


E. C. Knight, of the Vancouver Lumber Co., Vancouver, 
B. C., has acquired a site at Roche Point, near Vancouver, 
ant will erect a shingle mill plant in connection with a saw- 
mill. 

G. L. Murphy contemplates establishing a shoe factory ar 
Sydney, N. S. The estimated cost is $10,000. 


The Canadian Explosives Co., Ltd., plans to spend $1,- 
000,000 for the construction of new plants on James Island, 
Victoria, B. C. 


The Amherst Piano Co., Ltd., Amherst, N. S., is having 
poems prepared for a a new factory. } ae McDonald, 46 
arrington St., Halifax, N. S., is the arch. 


The Standard Clay Products Co., Ltd., will immediately 
begin the erection'of a new plant at New Glasgow, N. ‘ 
which will treble its present output. 


The plant of the North Atlantic Ficheries, Port Hawkes- 
bury, N. S., recently destroyed by fire, will be rebuilt imme- 
The damaged machinery has been disposed of, and 
entirely new equipment will be purchased. 


New York, N. Y., will 
The 





BUSINESS ITEMS 








It transpires that the reports of the damage to the plant 
of the Platt Iron Works Co., Dayton, O., were considerably 
exaggerated and that the entire organization is now in nor- 
mal working condition. 


The plant of the Edgemont Machine Works, Dayton, O., 
escaped damage by the recent floods and with the resumption 
of = celaeaeaa facilities are in a position to fill orders 
promptly. 


William J. Donnovan, president of the Bacon & Donnovan 
Engine Co., has severed this connection and his interest has 
been acquired by Marlin D. Farnum, for many years con- 
nected with the Chand.er & Farquhar Co., of Boston. The 
company will hereafter be known as Bacon-Farnum Co. To 
the lines of agricultural implements, engines, water works 
systems, lighting plants, etc., will be added lines of metal 
working machinery and machine tools. 





FORTHCOMING MEETINGS 











National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. General 
manager, James H. Herron, Cleveland, Ohio. 


National Association of Manufacturers. Annual meeting, 
May 19-21, 1913, Detroit, Mich., Hotel Pontchartrain. Geo. 
S. Boudinot, secretary, 30 Church St., New York City. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., Hotel Belvidere. Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 


Master Boiler Makers’ Association. Annual convention, 
May 26-29, Chicago, Ill. H. D. Vought, 95 Liberty St., New 
York City. 

American Railway Master Mechanics’ Association. Annual 
convention June 11-13, Atlantic City, N. J. J. W. Taylor, 


secretary, Old Colony Building, Chicago, Il. 


Master Car Builders’ Association. Annual convention, 
June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 
Colony Building, Chicago, Il. 


American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N Hotel Traymore. Edward 
ecoure, secretary, University of Pennsylvania, Philadelphia, 
"enn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth, St.. New York City. 
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American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthy 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. L. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents ’and Foremen's Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, I1l. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
oe. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 


WANTS 


Positions Wanted, three cents per word, each insertion 
Positions Open, five ” - sag > ” 
ten a 
No abbreviated words allowed. 
Count four words for ke address. 
All advertisements paya in odvance. 


reach us not later than Friday 19 A. M., for ensuing 
Answers addressed to our care, 505 Pearl St., New 





should 
w *s issue. 
York, will be forwarded. 
No information given by us regarding any advertiser's address. 


Original letters of r ion or other papers of value should 
not be inclosed to unknown correspondents. 

No advertising accepted from any agency, association or individual 
charging a fee for ‘‘registration,’’ or a commission on wages of suc- 
cessful applicants for positions. 

Advertisers are requested to acknowledge the replies received 
through this departmeat. 





POSITIONS OPEN 


Canada 

CHIEF DRAFTSMAN for machine works lines, hoisting 
engines, crushers, plate work, engines and general contracts; 
must be experienced man, Apply, stating salary, P. 832, Am. 
Machinist. 

Connecticut 

laner department; a man thoroughly versed 
s of good work and raged production; ref- 
Apply to the Whitlock Printing Press Mfg. 


FOREMAN of 
in modern meth 
erences required. 
Co., Derby, Conn. 

Illinois 


WORKING FOREMAN for wood pattern room; one capa- 
ble of making drawings preferred. Address J. H. Ward, 1801 
Diversey Pkwy., Chicago, Ill. 

SALESMEN on commission basis in all large manufactur- 
ing centers to handle small automatic drill chuck of excep- 
tional merit; state experience and references. P. 782, Am. 
Machinist. 

EXPERT MECHANIC for an executive position; must be 
exceptionally well — on modern methods in the produc- 
tion of small interchangeable parts: write fully in first letter, 
your experience, reference, age and salary required. P. 840, 
Am. Machinist. 

SHOP SUPERINTENDENT—We have a good opening for 
an exceptionally high class shop superintendent of manufac- 
turing establishment making a specialty of small brass parts; 
must have broad experience on all types of automatic ma- 
chines and be familiar with the manufacture of small instru- 
ments; fine opportunity for man who can qualify. P. 829, Am. 
Machinist. 

Indiana 


MECHANICAL draftsman experienced on machine tools, 
multiple drillers preferred; also capable of designing jigs: 
steady position; state age, references, experience and salary 
expected; letters treated confidential. P. 830, Am. Machinist. 

Massachusetts 

DRAFTSMEN, first class, mechanical and electrical: also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 


SCRAPER HAND; must be experienced on finishing nice 
surfaces for machine tools; also first-class Jones & Lamson 
turret operator; give full information as to last two positions, 
age, salary expected, etc. Room 309, 141 Milk St., Boston. 


Minnesota 


MANAGER for factory; also sales department and export 
department; must come well recommended and be able to 
make some investment. Address William Kennison, 1018 Met. 
Building, Minneapolis. Minn. 

SUPERINTENDENT who is capable of handling men, be- 
sides being a good mechanic and familiar with shop prac- 
tices; capable of producing high grade work at minimum 


cost; to one capable of filling this position, we will pay the 
highest wages, but applicant must be willing to show his 
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ability at moderate wages to begin with; as soon as he has 
demonstrated his worth we will pay him accordingly; plant 
located in large city in Middle West. P. 833, Am. Machinist. 


Missourt 
DRAFTSMEN with experience in the design ef gears and 
transmissions; in replying state age, education, experience 
salary desired, and time you can begin work. Address Chief 
Engineer, Wagner Electric Mfg. Co., St. Louis, Mo. 


New Jersey 

AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc. Savage Arms 
Co., Utica, N. Y. 

SALESMAN for balata, canvas-stitched and other textile 
belting; must have experience in belting lines; give full par- 
ticulars. P. 828, Am. Machinist. 

DIE MAKERS, first class, on small and medium blanking, 
forming and owen Stee Address, stating particulars, Bur- 
dick & Son, Albany, N. Y. 

OPERATOR—An experienced young man as operator on 
wood screw machines and headers. Address Camera Works, 
E. K. Co., No. 333 State St., Rochester, N. Y. 

DRAFTSMAN with two or three years’ experience on fur- 
nace work, ower lants, piping and general machinery; 
western New York; state salary desired. P. 801, Am. Machinist. 

OPERATORS—Applications invited from mrst class oper- 
ators on Jones & Lamson, American turret, Lo-Swing lathes 
and plain grinders, drill presses. General Vehicle Co., Long 
Island City, N. Y. : 

TOOL MAKER with experience 
lapsible tubes; steady work and 
Peerless Tube Co., Bloomfield, N. 
York. 

A MAN having had ex 


in making tools for col- 
ood pay. Apply at the 
. Or 79 Murray St., New 


erience planning and routing 

roduct through manufacturing process; one experienced on 
fight metal work; a man 25 to 30 years of age preferred, as 
he will need training for permanent position with a future. 
P. 798, Am. Machinist. 

SALESMAN acquainted with the heat-treatment and case- 
hardening of openhearth steel for machine parts; good oppor- 
tunity for one with proper qualifications. Address, stating ex- 
perience and salary required. Wheelock, Lovejoy & Co., 23 
Cliff St.. New York City. 

TWO TIME STUDY AND PIECE WORK TRIAL MEN for 
light interchangeable work; preference will be given to those 
who have worked on Taylor ayetean apply in own handwrit- 
ing, stating age, married or single, and previous experience; 
a good opportunity for the right party. P. 797, Am. Machinist. 

MECHANICAL DRAFTSMAN, technical graduate, experi- 
enced in designing automatic machinery and with some 
knowledge of electricity, can secure permanent position at 
good wages by answering and giving full particulars and ref- 


erences; only a first class man with several years’ experi- 
ence wanted. P. 777, Am. Machinist. 
Ohio 
TECHNICAL GRADUATE with shop experience to fill po- 
sition of advertising man with machine tool company. P. 723, 


Am. Machinist. 

DRAFTSMAN with tools and jigs; a machinist who can 
make drawings preferred; apply Superintendent, Aultman & 
Taylor Machinery Co., Mansfield, Ohio. 

DESIGNER AND DRAFTSMAN on turret machinery; must 
have experience; give reference; chance for advancement with 
growing concern. P. 780, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Oregon 


ADDING MACHINE inspectors, aooomiy and repair men, 
first class. United States Cashier Co., Portland, Ore. 


Pennsylvania 

FOREMAN to take charge of night force in machine shop 
producing cut gears and special machinery: a permanent po- 
sition is offered to a man who can show results. P. 838, Am. 
Machinist. 

MACHINISTS—First class man wanted to lay out castings: 
also first class man to lead assembling gang, on heavy ma- 
chine tools. Newton Machine Tool Works, 24th and Vine Sts., 
Philadelphia. 

MACHINISTS—Good opportunity for permanent, steady, 
capable machinists, large modern open shop, bonus system: 
state age, training, experience, reference, wages expected. 
Address Shop Manager, P. O. Box 1124, Pittsburgh, Penn. 


COMPETENT MAN to take charge of wood-pattern shop 
employing about 100 pattern makers: must be up to date in 
every respect; thoroughly familiar with green sand, dry sand 
and loam and sweep molding; able to furnish best of refer- 
ences. P. 799. 

MACHINIST who is familiar with work on punch press, 
screw machine, milling machine, etc., and who is capable of 
taking charge of sho must understand automobile repair- 
ing; would sell one-half interest in auto repair and iob 
department to the right man; references required. W. H. Hill, 
Cambridge Springs, Penn 
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OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

Vermont 
used to jigs, fixtures and experimental 
business; state where employed last 
age and wages expected; if you are 
P, 531, Am. Machinist. 


TOOLMAKER, 
work in machine-tool 
five years, experience, 
not a fast worker do not apply. 


Wisconsin 


DESIGNER, must be an expert on tools, jigs and fixtures, 
exceptional opening for the right man. Box 850, Am. Mach. 


POSITIONS WANTED 


Connecticut 


SUPERINTENDENT OR MANUFACTURING ENGINEER; 
high grade mechanic of 15 years’ experience in manufactur- 
ing machine tools and electrical power apparatus, large and 
small; uptodate on modern production and stock systems and 
low cost production; technical education and competent to ad- 
vise on design and tools for economical manufacturing; age 
34: location immaterial. P. W. 859, Am. Machinist. 


Illinois 

SUPERINTENDENT OR GENERAL FOREMAN wants posi- 
tion where ability and experience counts; capable of hand- 
ling high-grade work; good executive and reliable; employed. 
P. W. 815, Am. Machinist. 

MAN WITH TECHNICAL EDUCATION and a broad shop 
and drawing room experience who can design special machin- 
ery and tools in a satisfactory manner wishes a responsible 
position in the Middle West. P. W. 853, Am. Machinist. 

DESIGNER AND DRAFTSMAN, at present in charge of 
drafting room, wishes responsible executive position; five 
years of shop experience and six years as designer of tools, 
dies, automatic machinery, conveying and transmission ma- 
chinery, and estimating; can show results and only concerns 
able to pay proper selary for same considered. P. W. 845, Am. 
Machinist. 

Indiana 

MECHANICAL ENGINEER AND SUPERINTENDENT, age 
37, practical mechanic, technical graduate, S. M. E., 15 
years’ experience in design, manufacture and operation of 
varied itnes of machinery; after May 15. P. W. 842, Am. Mach. 


Massachusetts 

HIGH GRADE MECHANIC desires position in Massachu- 
setts; executive ability, expert on methods, experimental, spe- 
cial machine work and demonstrating; state salary. P. W. 
848, Am. Machinist. 

DESIGNER of proven ability with 12 years’ experience in 
medium and heavy machine tools, railroad and general ma- 
chinery, desires responsible position; references furnished; 
age 35, married; salary $1500. P. W. 857, Am. Machinist. 

New Jersey 
TOOL DRESSER wishes to make a change; 
age 32. P . 858, Am. Machinist. 

TOOL HARDENER; thorough mechanic in this branch; 
age 31; 15 years’ experience on tools, cutters, dies, etc.; case- 
hardening, carbonizing, heat treating. P. W. 804, Am. Mach. 

SUPERINTENDENT OR MANAGER, age 40, well up on en- 
gineering, mechanics, electrical and automobile work; capable 
of installing modern methods: can show good record where I 
have held similar position. P. W. 849, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, age 34, 
married; best of reference; having general charge for past 
six years, thoroughly familiar with automatic and semiauto- 
matic labor-saving machine tools and equipment of latest and 
best designs for general manufacturing; can estimate labor 
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costs from drawings: can increase production and decrease 
costs at least 20% guaranteed. P. W. 816, Am. Machinist. 
New York 


PRESSROOM FOREMAN desires 
P. W. 821, Am. Machinist. 

MECHANICAL DRAFTING STUDENT wishes position as 
tracer. P. W. 844, Am. Machinist. 

SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am, Machinist. 

SUPERINTENDENT OR ASSISTANT for manufacturing 
concern (typewriter specialty); 35 ap of age; 10 years in 
last place, and has ability. Box 843, Am. Machinist. 

YOUNG MAN, technical education, seven years’ experience 
in shops and drafting rooms of some of the most modern 
plants, desires permanent position. P. W. 851, Am. Machinist. 

SUPERINTENDENT, thoroughly practical, expert inter- 
changeable manufacturing, automatic and special machinery, 
tool designing; Greater New York or vicinity. P. W. 826, 
Am. Machinist. 

ENGINEER, 31, technical graduate with ripe practical ex- 
perience, desires position as superintendent of small or med- 
ium sized plant, preferably on light, high class work. P. W. 
854, Am. Machinist. 

COST CLERK AND SHOP SYSTEMATIZER in New York, 
by machinist, 31, with drafting and stenographic experience; 
at present employed as foreman of assembly department. P. W. 
839, Am. Machinist. 

FOREMAN, a progressive, practical mechanic, capable ma- 
chine and tool designer. familiar with modern manufacturing 
methods. and a resourceful executive, desires steady position. 
P. W. 837, Am. Machinist. 


change about May 15. 
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FOREMAN, practical mechanic, thoroughly experienced in 
interchangeable manufacturing; capable of designing tools 
for increased production; good organizer, knowledge of pisee 
work system, tactful in handling men; best of references. P. W. 
855, Am. Machinist. 

DRAFTSMAN, mechanical engineering graduate, experi- 
enced draftsman and designer on general automatic and in- 
tricate machinery, desires position with small concern as de- 
signer, assistant or chief draftsman. “Designer,” 131 West 
8ist St., New York City. 

GENERAL FOREMAN OR FOREMAN, uptodate in modern 
manufacturing details, practical mechanic, good organizer and 
ability in taking charge of help, cost reducer; good record, 
experienced on engines, electrical and general machinery, die 
castings, drop forgings. FP. W. 841, Am. Machinist. 

HIGH GRADE COST MAN, thoroughly experienced in in- 
stalling cost and store room systems, upon scientific manage- 
ment basis, desires change; could assist general manager to 
install scientific management into his plant, sastng ott 
years’ practical experience in this line. P. W. 836, Am. a. 

FACTORY MANAGER OR SUPERINTENDENT by a thor- 
ough practical mechanic; technical education, mechanical en- 
gineer; age 43; 20 years’ experience in medium, light and in- 
terchangeable work; thorough knowledge in cost and shor 
organization; now engaged; valid reason for changing. P. W. 
835, Am. Machinist. 

DESIGNER, factory superintendent, age 33, a man of broad 
experience manufacturing medium weight, high grade ma- 
chinery; exceptional ability designing special and labor sav- 
ing machinery for low cost production; strong organization, 
builder, coéperator and worker; enthusiasm and executive 
ability that wins. P. W. 846, Am. Machinist. 


Ohio 


ASSISTANT SUPERINTENDENT, able in handling men, 
organizing departments, up on methods of manufacture, spe- 
cial tools, fixtures and shop kinks; an experienced executive; 
technical, age 37. P. W. 825, Am. Machinist. 

SUPERINTENDENT or factory manager | an American, 
42 years old, practical man in machine and tool work; pattern 
and foundry work, drafting and designing; designer of sev- 
eral automatic machines; at present superintendent. P. W. 
852, Am. Machinist. 

Pennsylvania 

MECHANICAL DRAFTSMAN, age 25, experienced on ma- 
chine tools and heayy machinery, wants position in Phila- 
delphia. P. W. 805, Am. Machinist. 

TOOL DESIGNER, first class on small and medium size 
interchangeable work; nothing but first-class position con- 
sidered. “Tools,” P. W. 803, Am. Machinist. 

FACTORY EXECUTIVE OR MANAGER, experienced; sys- 
tematizer and economist; mechanical engineer; 35 years old; 
capable and energetic. P. W. 791, Am. Machinist. 

DRAFTSMAN, experienced mechanical designer of direct 
current and alternating current machinery, graduate, desires 
change; capable of taking charge, can work out economical 
and effective system. Box 856, Am, Machinist. 

MECHANICAL ENGINEER, technical graduate, 38 years 
of age, married, wants good position in Pennsylvania or New 
York State; experience in special heavy machinery, steam 
engines, boiler and structural. P. W. 820, Am. Machinist. 


Rhode Island 
SUPERINTENDENT, now employed, wants change; expert 
in shop management; specialty medium and light machinery. 
P. W. 847, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, ete. Taylor-Shantz Co., 
Rochester, N. Y 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Party to make and sell on royalty wanted; improved water 
filters, any capacity. M. 813, Am. Machinist. 

For sale or rent, machine shop in central Pennsylvania, 
with jobbing and gasoline engine business established. M. 
831, Am. Machinist. 

For Sale—One traveling crane or transfer bridge, 20-ft. 
span, hand power; never been used. Address Delaware Hard 
Fibre Co., Wilmington, Del. 

Work wanted for the building of small machines and parts, 
tool making and experimental work; we aim for precision 
work. Linden Precision Works, 21 East Fourth St., New York. 


Second hand deep drawing toggle press, any make, wanted; 
must have about 30 in. or more between uprights, and 20 in. 
or more stroke. Address Fedders Mfg. Co., Inc., Buffalo, N. Y. 


We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. A 


High grade special machines designed by man of wide 
practical experience; I will produce best machines for Bn 
pose; difficult problems suit me best. H. O. Fletcher, yde 
Park, Mass. 

Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


Manufacture in Germany—Berlin engineering and foundry 
works desire to take up on license basis the manufacture of 
a well selling American article. not yet manufactured in 
Germany. Apply “Maschinenfabrik 1617,” care of Maschinen- 
bau, Berlin 8 (Germany). 

For Sale—Second hand machines, two No. 2 Lincoln mill- 
ers, made by Pratt & Whitney Co.; 1 each No. 0, No. 00 and No. 
000 automatic screw machines, made by Hartford Machine 
Serew Co.; 2 No. 1 automatic screw machines, made by Pratt 
& Whitney Co. The L, 8S. Starrett Co., Athol, Mass. 


> 
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The LeBlond Heavy Duty Miller 


SYNOPSIS—These plain and universal millers are all- 
geared machines with single-pulley drive and with a novel 
form of arbor support, which is self-aligning and designed 
to render the over-arm, arbor, column and knee practic- 
lly a unit for resistance to cutter thrust. 
% 

The engravings illustrate a new line of heavy-duty, sin- 
gle-pulley drive, all geared millers with self-aligning ar- 
bor supports, manufactured by the R. K. LeBlond Ma- 
chine Tool Co., Cincinnati, Ohio. Figs. 1 and 2, respec- 
tively, the No. 4 plain and universal machines, show 
clearly the general design and external features of con- 
struction. The internal mechanism, including the spindle 


stub form 6-8 pitch teeth and mesh by sliding engage- 
ment with the gears H, F, G, H, giving four variable 
speeds to the intermediate shaft. The drive is then in 
two ratios to the spindle sleeve, the gears J K being alter- 
nately secured to the spindle sleeve by the sliding double- 
end clutch LZ. The drive is then directly into the face 
gear N or through the back gear. The gears A, B, C, D, 
and FE, F, G, H, as well as the sliding clutch ZL, are of 
nickel steel heat treated. In the back-gear design, a sin- 
gle lever withdraws the face-gear clutch and slide in the 
back-gear pinion, and vice versa. 

The face gear N, it is stated, is the largest ever used 
on an all-geared miller. It is the only member fixed on 




















Fie. 1. Heavy-Duty PLAIN MILLER WITH SINGLE- 
PULLEY DRIVE AND SELF-ALIGNING ARBOR SUPPORTS 


drive, the feed gearing, etc., is illustrated by the other 
engravings. 

A sectional view of the spindle and its gearing is shown 
in Fig. 3. The front-spindle bearing is of tool steel, hard- 
ened and ground. It journals in an iron box of spe- 
cial analysis for bearings, and adjustment for wear and 
compensation for thrust are provided. The spindle is 
driven through a system of spur gears with selective com- 
binations for obtaining a series of 16 speeds in geometric 
progression, which, in the No. 4 machine shown, ranges 
from 12 to 350 r.p.m. The base speeds are taken from a 
constant-speed shaft mounted directly in the one-piece 
column, which is a box section casting heavily ribbed in- 
ternally and cast integrally with the base. This driving 
shaft carries a pulley of large diameter and wide face, 
which runs at a constant high speed and actuates the 
shaft through a powerful friction clutch. 


DETAILS OF THE DrIvE 


As shown by Fig. 3, the pulley is mounted on an oil 
bush, which relieves the shaft of all belt pull. This shaft 
carries the gears A, B, C, D, Figs. 3 and 4, which have 


Fie. 2. Heavy-Duty UNiversaL MILLER wWitH SINGLE- 
PuLiey Drive AND SeLr-ALIGNING ARBor Supports 


the spindle, so that the drive, no matter what the speed, 
must come through this large face gear. The column is 
extended at that point to accommodate the diameter of 
the face gear. All the other gears are mounted on an 
oil sleeve to prevent chatter and torsional vibration of 
The face gear on each size machine is as 
largest cutter the machines will swing, in 


the spindle. 
large as the 
suring the proper cutter torque on all size cutters. 

The possibility of bending in the shafts has been elim- 
inated by the rigid supports close to the points where the 
pressures are applied. The back are mounted 
on a separate, short, rigidly supported shaft O, Fig. 
3, and not on the intermediate shaft, enabling more 
power to be transmitted through the gears on the slow 
speeds than would otherwise be the case. It will be 
seen that none of the gears in high stress is moved later- 
ally on the shaft, and that those that do slide are ade- 
quate to the duty they perform. 


gears 


Tue OPERATING CONTROL 


The fine-speed changes can be made while running. 
The changes in the high runs are accomplished by man- 
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ipulating the start-and-stop lever which releases the driv- 
ing clutch, similar to the principle embodied in the better 
automobile construction. To increase the speed, any of the 
three-speed change levers are moved to the right; to de- 
crease the speed, any one of them should be moved to the 
left. This same condition is true of the feeds, so that to 
change the driving ratio of the machine, the minimum of 
time and thought is consumed. 

The controlling levers have been so grouped that the 
operator is enabled to stand at a central point, engage and 
reverse all feeds, start and stop the machine, load and 
unload the table, and use the quick return. The entire 
operating control is accomplished from the right-hand 
side of the machine, the operator using his right hand 
for all. of the hand feeds. The start-and-stop lever, shown 
in Figs. 1 and 2, at the front of the column, operates in 
a horizontal plane, and is provided with a clutched hub, 
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SELF-ALIGNING ARBOR SUPPORTS 


The entire line of machines, Nos. 114 to 5 plain and 
Nos. 114 to 4 universal, is equipped with the self-aligning 
arbor supports, clearly shown in Figs. 6 and 7. As the 
name indicates, this is a device for automatically bringing 
the over-arm and arbor into correct alignment, and hold- 
ing it there. The importance of this device will be ap- 
preciated, as it provides a rigid key alignment between 
the parts, and is handled with as much facility as the 
typical over-arm and arbor support construction. The 
over-arm can be thrown back into the column with ease, 
end the arbor supports can be thrown at once into an 
upright position, out of the way. when setting up a job. 
The arbor is supported in such a manner as to render 
the over-arm, arbor, column and knee, practically a unit 
for resistance to cutter thrust. The arbor alignment is 
positive and entirely eliminates any possibility of the ar- 


f 
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Fig. 3. 


SECTION THROUGH 


so that it may be set out over the table, or in any position 
convenient to the operator. With this lever any degree 
of driving tension is obtained; just enough to turn the 
gears over, or the full capacity of the powerful friction 
driving clutch. 


Tue Drivine CLurcH 


The friction clutch, which drives the spindle through 
the several gear trains, is shown at P, Fig. 3, and also in 
Fig. 5. This clutch is of a self-balancing construction. 
Two powerful spreader fingers, set diametrically opposite 
each other, expand the friction ring at two points in the 
diameter, balancing each other to a fine running bal- 
ance. To prevent the inertia of the fingers throwing 
them away from the friction spool, each finger is counter- 
weighted separately. The fingers do not act as a direct 
pull on the expanding ring, but with a wedge action. 

The friction is applied by means of the clutch-handle 
start-and-stop lever referred to, this operating a cone- 
pointed rod Q, Fig. 3, which slides between the contact 
ends FP of the fingers and expands them. On the release 
of the clutch the same lever applies a friction brake at 
N, bringing the spindle to an instant stop. The clutch 
is very sensitive and there is no racking of the parts 
when it picks up the load. 





SPINDLE AND DriviInG 














(, EARING 


bor pounding out of line. This is a condition that causes 
crystallization of the arbor, and chatter, which is so de- 
structive to the cutter. 

Fig. 8 shows the thrust resulting from heavy slab mill- 
ing, and the manner in which this device resists the 
stresses. A great deal of the stress formerly absorbed in 
the knee section, or the brace, is now taken care of in the 
over-arm and column walls, which materially adds to 
the stiffness of the entire machine. It removes strains 
in the higher stress parts and transmits them to lower 
stress members. Cuts that were formerly taken with the 
brace set up can now be readily handled without it. With 
the brace in position, a double-angle truss is formed be- 
tween the over-arm, arbor and knee, providing a support 
that increases the productive life of the machine, and 
creates new possibilities for heavier milling on each par- 
ticular size. The cutter pressures reacting about the 
over-arm center at A are absorbed in the column walls 
by means of the self-aligning arbor support. This locks 
the arbor firmly in relation to the machine alignment. 

At B is shown the approximate zone of cutter pressure 
tending to twist the arbor about the over-arm center, 
while C indicates the area of cut. The pressures in the 


direction shown at D are resisted by the brace and trans- 
mitted to the knee section. The direct downward pres- 











May 15, 1913 AMERICAN 
sures indicated at E are resisted by the full strength of 
the rigid knee section. The direction of the feed pres- 
sure is indicated by the arrow F,, and such feed pressures 
are absorbed against ball thrust bearings on both ends 
of the screw. 

ArE MOUNTED 


How THE SUPPORTS 


. 

As shown in Figs. 6 and 7, a taper slot is milled in 
the over-arm, which is of high-carbon stock. <A 
lug is cast on the column and outer arbor support, 
which carries the hardened, self-aligning plungers or 








Fig. 7. Seir-ALIGNING 
ARBOR SUPPORTS 
Swune Back 


Fic. 6, SeELF-ALIGNING ARBOR 
SuPPORTS IN WORKING 
POSITION 


Wa 


wise — 


Fic. 4. SprnpLe-Drivine Gears 
keys. The taper key in the column is forced down into 
the over-arm, fixing the relation of the slot in the over- 
arm to the spindle center. The key in the arbor support 
is then forced into the taper slot, rigidly fixing the arbor 
center in relation to the machine alignment. The align- 
ment being fixed by the taper alignment plugs, they are 
then drawn down harder, keying the mechanism rigidly 
in resistance to the thrust. 

The lugs, as will be seen from the sectional view, Fig. 
9, are bored as large as possible, to permit of large 
aligning plugs, giving a bearing in the over-arm of from 
2% to 3 in. on the various size machines. The plugs 
are not permitted to turn in the bore, but are only al- 
lowed and in-and-out movement. The screws for setting 
up these plugs are both provided with two Acme threads, 
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both of coarse leads and opposite hands. One thread bear- 
ing being stationary and the other movable, gives the ad- 
vantage of the leads of both threads acting in the same 
direction, providing a means of quick removal and inser- 
tion of the aligning plugs. The smaller diameter screw 
forces the plunger in; the larger’screw feeds itself into 
the nut with the same motion, giving a double screw ac- 
tion with a very small movement of the handle. 

The plungers The slot in 
the over-arm being double-tapered, and the plunger never 
bottoming in it, insures the same alignment even after 
wear has taken place between the parts. The extra arbor 
support is of regular construction, and follows the align- 
ment of the arbor. The column is split at front and 
rear for binding the over-arm. The studs are made with 
a shoulder at 4, Fig. 9, and set up to maintain a snug 
sliding contact between the column bore and the over- 
arm. The screw B is applied to prevent further move- 
ment of the stud and the over-arm can then be clamped 
and released at will by means of the nut on the end of 
the stud, without disturbing the tension of this stud. 

Tests of this device showed an unex pected degree of ac- 
curacy for the aligning members. As with 
tice, the arbor supports were finish-bored and reamed, 
after the centering device was locked up on the ma- 
chine. An indicator reading was taken from a finished 
spot on the arbor support, the arbor support thrown up 
out of the way, brought back again and clamped, and 
These readings were taken at 


are hardened and ground. 


usual prac- 


another reading taken. 
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Fig. 5. Fricrion CLutcu iN DrivinG PULLEYs 
several points in the length of the knee, and the maxi- 
mum error in the device was less than 0.0015 in. 


THE 

The feed-change box is a self-contained unit, adjusted 

to the column about waist high. A system of spur gears, 

with selective combinations, gives feed 
. . - © . nm 

reading in inches per minute. The changes are accom- 


Freep Box 


16 changes of 


plished solely by means of the two levers shown in Figs. 
1, 2 and 10, the bottom lever tumbler and 
having eight positions of mesh. The top lever, which 


being a 


slides the upper shaft with its two gears, compounds the 
box in two positions and gives the coarse changes. Direct 
individual oiling arrangements are provided for each 


journal. The drive is taken from the gear 7’, Fig. 3, 
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and there are only 11 gears in the box to give the entire 
feed range. All of the gears are cut from 35-point 
carbon stock, and have special pointed tooth ‘sections. 
This, with the low peripheral speeds through the box, 
enables all of the changes to be made while running, and 
under cut. 


UNIVERSAL Freep MECHANISM IN SADDLE AND KNEE 


This mechanism is of new design and is powerfully 
geared. Hardened-steel gears are employed throughout. 
As seen in Figs. 11 and 12, the feed is reversed with 
tumbler gears on the side of the knee, and transmitted 
through a wide-face intermediate gear to the sleeve-gear 
shaft A, Fig. 12. This shaft has keyed to it a sliding 
clutch, that can be engaged with the clutch on the bevel 
pinion B. This operates the large bevel gear on the vertical 
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Fic. 9. 
DEVICE 


COLUMN 
AND ARBOR 


SECTION 


THROUGH 
FOR Over-ARM 
telescopic screw for obtaining the vertical feed. The 
crossfeed is obtained by engaging the sliding clutch gear 
C, with the clutch on The levers 
that operate the cross- and vertical-feed clutches are ex- 
tended through to the front of the knee, convenient for 
the operator. 

The table feed is driven through the long sleeve gear 
D, through the gear revolving on the crossfeed bearing 
(the crossfeed screw passes through this gear, but does 
not touch it), then through the vertical bevel shaft to 
the gear that drives the table screw in the saddle. This 
construction permits the crossfeed screw to be placed in 
the middle of the knee and eliminates all twisting strains, 
since the power is applied to the neutral axis, which pre- 


the crossfeed screw. 
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vents binding of the bearings, and gives free and smooth 
movement to the slide. 

There are permanent stops for tripping the feeds at the 
end of their movements. The feeding mechanism has 
been arranged to allow a series of lateral and transverse 
ribs throughout the knee, and to eliminate all slots and 
openings except for the crossfeed nut; this is made of 
the smallest permissible area, and is covered by sliding 
covers to protect the working parts from chips. The ver- 
tical screw is telescopic and has a ball-thrust bearing. 


Freep Trip AND REVERSE 


On both plain and universal machines, all feeds are en- 
gaged and reversed independently, the essential difference 
between the plain and universal millers being the absence 

















Fic. 10. THe Freep Box 














i 





LONGITUDINAL SECTION THROUGH TABLE AND 
KNEE 


Fie. 11. 


of the bevel gears in the plain machine. The table is 
actuated by a direct spur-gear drive at the end of the 
saddle. The lever shown in the illustration reverses the 
table feeds. Elevating it engages the drive for feeding 
to the right; depressing it gives the feed to the left. 
The spur gears in the reverse box, that mesh with the 
table-feed gear, are driven by hobbed spiral gears. The 
thrust of the gears is taken against ball-thrust bearings. 

The trips are independent of each other; they can be 
set either in or out of harmony, and each maintain its 
effectiveness. The trip is sensitive, and will trip to a line 
under any cut. The trip plungers act directly on the 
clutches, thus avoiding lost motion. On the universal 
and all feeds plain millers, the entire feed train can be 


* 
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reversed or cut out at the rear of the knee, leaving no 
gears or clutches revolving idly beyond that point. 


Tue TABLE AND SCREW 


The table and all other cast parts are ma - of a close- 
grained semi-steel mixture, giving a dense \ »aring sur- 
face and increasing the tensile value of the m tal around 
the T-slots. Increased depth and width insures strength 
and resistance to twisting and other strains. The bearing 
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Fie. 12. Cross-Section THROUGH TABLE AND KNEE 
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and universal machines, to receive the dividing head, 
which adds appreciably to the working surface when us- 
ing the head. 

The screw is made of a 30-point carbon stock, is of 
large diameter, and has a coarse pitch. This gives the 
thread a larger bearing, a more powerful driving angle, 
and insures a smooth feed under heavy cut. On the No. 
3 machine the screw is cut with a lead of 0.4 in., and is 
134 in. in diameter. The thrust is taken at both ends of 
the screw against ball-thrust bearings, the location of 
which maintains a constant tension in the screw regard- 
less of the direction of travel. 

A quick-geared return is applied, which will return the 
table eight-tenths of an inch per revolution of the crank. 
The end of the shaft is open to receive the dividing-head 
driving gears on both plain and universal machines, which 
in no way interfere with the operation of the quick return. 


Tue Moror Drive 


The motor is applied as shown in Figs. 13, 14 and 15, 
and becomes practically an integral part of the machine. 
The floor space occupied is no greater than with a belt- 
driven tool of the same size, as the space occupied by the 
motor is available for no other purpose. It must be left 
open to throw the over-arm back. With this method of 
mounting the motor, the drive to the driving gear is 
through spur gears, with a raw-hide intermediate. Pro- 
vision is made for mounting the gear, on all belt-driven 
machines, and the motor can be readily applied at any 
time. 

Either a constant- or variable-speed motor can be ap- 
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Fig. 13. VARIABLE-SPEED Motor 

Drive WITH \ 
is taken at the top of the dovetail, and extends the full 
width of the table, as shown. The saddle-to-table gib is 
nearest the column, so that when working with the cross- 
feed, the thrust is absorbed against the solid side of the 
saddle. 

Felt wipers, fed from the operating side of the ma- 
chine, lubricate all sliding surfaces. An oil bead is cast 
completely around the table, with pockets at the end from 
which the cutting compound is drained by pet cocks. A 
pad is cast in the oil pocket at both ends, on both plain 





Fic. 14. SprnpLe-Driving MecHANISM Usep Fria. 15. Constant-Sprerep 
’ARIABLE-SPEED Moror Moror ConTrROL 


plied. With a variable-speed motor, as in Fig. 13, the 
gearing for driving the spindle is arranged as shown in 
Fig. 14, the first range of sliding gears being omitted and 
the base speed secured electrically. The shown 
give four mechanical changes. In this construction the 
gears shown at the extreme left drive the feed-gear mech- 
anism, and the feeds read in thousandths ef an inch per 
revolution of cutter. With the constant-speed motor drive 
the full range of mechanical speeds is obtained, the fa- 
cility of control being well illustrated by Fig. 15. 


gears 
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Japanese Machine Tools 
By JoHN 8S. NICHOLL 


When I was in the importing machinery business in 
Japan I received g letter from a weil known American 
manufacturer of ice-cream freezers requesting me to 
consider an agency proposition, and stating that “surely 
in such a tropical country there must be a big demand 
for ice-cream freezers.” It must have been a great sur- 
prise to him when advised that ice-cream freezers were 
only used at the foreign hotels, and that Japan had all 
sorts of climates, from the severe winters of Hokkaido 
to the tropical winters of Formosa. Further, the Japan- 
ese are contented to cool their fevered brows by drinking 
finely cracked ice sweetened by a syrup, or by the many 
soft drinks of the poorest quality. The average Japanese 
couldn’t pay for an ice-cream freezer in instalments in 
a year, and it would be a luxury. 

This case is not unusual. It simply illustrates the 
American ignorance of conditions in Japan. What fol- 
lows is simply designed to give the manufacturers of this 
country an idea of what is being done in Japan in the 
machine-tool industry. If it does nothing else, it may 
keep some poor agent from being accused of not receiving 
his share of the business, 

There are a number of machine-tool builders in Japan, 
but as I have no accurate data regarding their products, 
the largest manufacturer, the Ikegai Iron Works, of 
Tokyo, is selected to show what is being done. It is safe 
to say that the machine-tool products of this concern 
represent most all the lines that are built. This company 
is the chief competitor of foreign machine-tool agents, 
and with a protection amounting to 15 per cent. ad 
valorem (1910), it certainly was able to make things un- 
comfortable when its tools were specified by the govern- 
ment and dock yards. The works of this company are 
located in the center of Tokyo, and consist of a number 
of wooden buildings mostly one story, with the character- 

The shops have a decided upto- 
modern methods are extensively 


istic Japanese tile roof. 
date appearance and 
used. 

In general, the machine tools manufactured include 
screw-cutting lathes, engine lathes, shapers, vertical drill- 
ing machines, radial drilling machines, slotters, planers, 
hand millers, universal millers, centering machines, 
punching and shearing machines, and miscellaneous tools 
as noted further on. The designs are in many cases sim- 
ilar to well known American and English types, being 
changed in cases to suit the needs of the Japanese ma- 
chinist, who is rather diminutive compared with our ma- 
chinists. 


Screw-CuTtinG LATHES 


The Ikegai company, in its 1911 cata.og, illustrates 
two models of screw-cutting lathes. One is called “Four 
center Ikegai treadle power lathe,” and the other a 
“Treadle power American lathe.” It has the pulley for 
the cone drive located inside of the legs, with a flywheel 
at the other end. It is made with a 4-in. swing. The 
treadle lathe is much like machines made in this country. 
It is made in 8%- and 10%-in. sizes. 

The.engine lathes seem to divide themselves into two 
general classes: those representing English-made lathes 
and those incorporating the general design of American 


machines. Under ine first class are the following sizes: 
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614-in. center by 5-ft. bed; 7-in. center by 6-ft. bed; 814- 
in. center by 8-ft. bed; 10-in. center by 10-ft. bed; 11-in. 
center by 12-ft. bed, ail- listed with the words “Patent 
No. 15,057,” che same as mentioned in connection with 
the treadle ower lathe. All of these lathes are gap 
lathes and esemble closely those made by English fac- 
tories. Or the 11-in. size the bed is supported at the mid- 
dle by a third set of legs. 

Other engine lathes are a 12-in. center box-bed engine 
lathe and a 10-in. center high-speed box-bed engine lathe. 
The engine lathes, which resemble American types, are 
listed as “14-in. swing American engine lathe,” and “25- 
in. swing American engine lathe.” 


SHAPERS 


Under “shapers” the firm shows machines which have 
a distinct resemblance to American machines. There 
are listed 8-in. and 12-in. plain crank shapers, a 14-in. 
geared shaper, and three sizes, 16-in., 20-in., and 24-in. 
geared extension base shapers. 

The following vertical drilling machines are listed: 
20-in. upright drill; 22%-in. upright drill; 26-in. slid- 
ing-head upright drill; 30-in. sliding-head upright drill. 
They closely resemble American types. The dimensions 
of the 20-in. upright drill are: Height of machine, 681 
in.; greatest distance spindle to table, 257% in.; vertical 
tract of spindle, 10 in. While the platform of some Amer- 
ican drills is lowered by means of a screw placed parallel 
to the column, in the Ikegai 20-in. size a crank, turning 
in a vertical plane, is used for this purpose. The self 
feed is not through gears, but by a small pulley driven 
from the pulley on the cone shaft. 

All the planers are called “American planers,” there- 
fore their designs naturally approximate the general lines 
of planers made in this country. The following sizes are 
given: 24x24 in. by 5 ft.; 24x24 in. by 6 ft.; 30x30 in. 
by 8 ft.; 30x30 in. by 10 ft. All of these are belt driven, 
with cutting speeds ranging from 20 to 25 ft. per min., 
and return speed of from 56 to 77 ft. All have beds 
with legs and are furnished with one tool head. 

Listed as a “48-in. x 60-in. x 10-ft. planing machine” 
a planer is shown with bed bearing its entire length on the 
foundations. The crossrail carries two heads and the 
floor space is 22x10 ft. The cutting speed is 22 ft. per 
min., with a return speed of 43.75 ft. 

Two punching and shearing machines are also listed. 
These are a 34-in. and a 54-in. machine. The principal 
dimensions are as follows: 


Thickness Will Punch Will Shear Will Shear Thickness 
Will Punch Hole in Flat Iron Round Will Shear 
Machine, Iron Floor, Diameter, Bar, Iron Bar, Iron Plate, 
Inches Inches Inches Inches Inches Inches 
i i i 1}xj } i 
; i 3x} 1} g 


A good business is done in slotting machines of four 
sizes, 4-in., 6-in., 8-in. and 12-in. The principal dimen- 
sions of each are as follows: 


Slot Admit Long Cross 
i to Cen- Height Traverse Traverse Height 

Machine, Stroke, ter of, to Edge, of Table, of Table, of Ma- Floor 

Inches Inches Inches Inches Inches Inches chine Space 
6 6 32 10} 14 16 6’8”" 6’1"'x4’ 
8 8 34 12 13 23 wad 6'4’’x4’9” 

12 12 60 16 24 30 9’10” 9’x6'4” 

3 


When the outer corners or edges, of the cutting lips wear, 
it shows that the speed is too great for that particular drill. 
If the corners wear at the usual speed for that size drill, that 
particular drill is probably a little too soft. This is particu- 
larly noticeable in drilling cast iron. : 


* 
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Interesting Foundry Methods and Output 


SPECIAL CORRESPONDENCE* 


SYNOPSIS—The way in which a comparatively small 
foundry secures economical production and a large out- 
put. Data as to work turned out, and interesting meth- 
ods of core work and pattern economy. 
oF 

The main foundry building is 70 ft. wide by 300 ft. 
long. Besides this, and separated only by a brick wall, 
are the coreroom, cupola-room and washroom, togetl.er 
measuring 30 ft. by 190 ft. All is well lighted by 
windows in the day and after dark by tungsten clusters. 
The crane bay in the foundry proper is 40 ft. wide 
and is served by one four-ton electric traveling crane 
and one three-ton hand crane. There are two Whiting 


cupolas, one lined to 42 in. and another to 60 in. This 
latter is the only one now used; .it replaces the smaller 
one which the foundry has outgrown, but which has 
left as a reserve in case of emergency. 


been Air is 


large door. All but the very largest castings are cleaned 
in two batteries of exhaust tumbling mi!ls, one consist- 
ing of one 24x48-in. mill and three 36x48-in. mills, the 
other of two 36x54-in. mills. In the coreroom both oil 
sand-and compound sand are mixed by a power mixer. 
Three night ovens and one battery of three-day ovens of 
the drawer type, each oven having five drawers, are pro- 
vided for drying the cover. The drawer-type oven and 
the newest night oven are heated from a fire pit below 
and away from the ovens and connecting to heat flues 
directly under them. The other two night ovens are not 
so modern and are heated by internal fire. 

A large, well lighted wash-‘and toilet-room, serving the 
foundry exclusively, is conveniently located and _ sepa- 
rated from the foundry by means of a brick wall. Among 
the minor fixtures deserving mention, probably the most 
interesting are the sanitary drinking fountains in con- 





Fig. 1. SANITARY BUBBLER 
furnished by a Root blower, large enough to supply both 
and having connection to both. 

A narrow-gage railway passes under the spouts of the 
cupolas, and by means of turntables reaches the euiire 
length of the foundry. On this railway are handled the 
tippers, or track dump ladles, which distribute a!] the 
metal poured by hand. There are two one-ton tippers, 
also a 1500-lb. tipper, which is held in readiness near the 
cupolas in case of emergency, but which as yet has not 
been needed. Of the crane ladles there are one 1- 
ton, which is most generally used, one 1599-lb, one 2- 
ton and one 4-ton. A water tumbling mil! is used for 
handling the drop from the cupolas. While this ma- 
chine actually pays a small cast profit, its chief advant- 
age is in being able to maintain uniformity in the 
reclamation of iron and coke from the refuse, which is 
impossible by hand labor. 

The castings are delivered to the end of the machine 
shop, which connects directly to the foundry through a 

*This article is the second of a series covering the methods 
of the Root & Van Dervoort Engineering Co., Moline, Il, and 


prepared by Messrs. Houston, Strombeck, Miller and Steen, of 
their organization. 


Fic, 2 


2. MoLpinG FLYWHEELS witH HALr PATTERNS 


nection with cast-iron water barrels illustrated in Fig. 1. 
These fountains are so arranged that the overflow is 
taken up by the barrels, thus providing an ever-present 
supply of water. The water barrels are provided with an 
overflow at the top so designed that sand or foreign mat- 
ter dropping into the barrel will not obstruct the wa- 
ter. This prevents the usual disagreeable wet spot on 
the floor around the water supply. 


THe Output oF THE MOLDERS 


Spy 


At present 27 molders are employed who occupy about 
75 per cent. of the entire floor space. The average daily 
melt is 24 tons. Eight of these molders are bench mold- 
ers, while the other 19 are floor men. A clearer idea of 
the work can be obtained by giving the results of a typi- 
cal day taken at random. For this day the eight bench 
men produced 1146 pieces aggregating 6580 ft., or an 
average of 143 pieces each, weighing together 800 Ib., 
the average weight of each piece being about 51% Ib. 
The greatest number of pieces produced by one of these 
men was 348, weighing together 1560 lb. On the same 
day, of the 19 floor men, two were making automobile 
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cylinders and crank cases, four were working day work, 
of which a large amount was jobbing, and the other 13 
working piecework on the regular gas-engine class of 
work. The automobile cylinders and crank cases were 
for the Moline Automobile Co., which secures all of its 
gray-iron castings in this foundry. The jobbing work 
was such as had been taken in to accommodate local 
factories and to fill whatever time not needed in sup- 
plying the needs of the machine shop. 


The two men on automobile castings turned out to- 
gether 15 pieces, weighing a total of 1665 lb. or an aver- 


age of %14 pieces each, weighing 832 |b. The four 
day workers turned out 39 pieces aggregating 2350 lb. or 
an average of 934 pieces each, weighing together 587 Ib. 


MACHINIST Vol. 38, No. 20 
involved coupled with a critical analysis of results ob- 
tained. The noticeable scarcity of molding machines is 
due neither to aversion to, nor lack of information about 
them, but simply to the fact that the best solution of 
most of the work did not require them. Wherever it 
has been of advantage to use machinery either in the 
foundry or the coreroom, such has been installed. 


SoME OF THE FouNDRY METHODS 


A study of the making of some of the typical cast- 
ings will illustrate the methods of approaching these 
problems and the measure of success reached in their 
solution. Fig. 2 shows the method of molding the fly- 
wheels, and Figs. 3 and 4, a day’s work as seen from op- 





Fre. 4. 
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Fic. 5. Savina MoNEY IN PATTERNS 


The other 13 molders turned out 227 pieces weighing 
35,575 lb. or an average of 1714 pieces each, weighing 
together 2730 lb., the average weight of each casting be- 
ing 156 lb. The greatest amount turned out by any one 
of these men on this day was 44 pieces, weighing 4990 lb. 

These are not the actual weights of the cleaned cast- 
ings but are the proportion of the 24 tons needed to pour 


the different floors. About 19 tons was the total net 
weight of good castings produced by the 27 molders. 


The heaviest casting in the regular product of this foun- 
dry is a 63-in. flywheel weighing 2100 lb. Heavier cast- 
ings have been made but they have been in jobbing 
work. 

The present methods of molding the various pieces are 
the result of careful and unbiased study of the problems 





Fic. 6. GATING A TuIn CASTING 


posite sides. One man made fourteen 30-in. wheels and 
thirty 15-in. wheels weighing in all 4330 lb. The large 
wheels are made from a half-metal pattern ona rigid 
board. The flasks are round and proportioned to hold 
the minimum of sand required. The drags are open 
and the copes A, Fig. 2 are carefully barred, eliminat- 
ing all use of gaggers. 

In making a mold, the drag is first filled and rammed 
with the large butt peen shown at B. It is then rolled over 
with the aid of the crane into its permanent place on 
the floor, and the pattern removed by the crane as shown. 
Molding machines of the stripping-plate type would offer 
no advantage here because the pattern is very shallow 
and of such a nature that the draft is more than enough 
at all points. A good draw is uniformly obtained at, all 
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times without trouble. On this work it is believed that 
a jarring machine would be of little or no advantage, 
since the mold is shallow and very quickly tamped with 
the unusually large butt peen as referred to. Moreover, 
machines of the roll-over type cannot be any more con- 
venient, in fact less so than the electric crane, because 
this places the mold at once in its final place. With 
the pattern on one side and a board on the other no bar- 
ring is needed in the drag. 


The cope is next rammed up. A blunt peen C is used 


to reduce the danger of getting hard spots in the mold. 
The barring in the cope, previously referred to, is care- 
fully studied and brought down very closely to the pat- 
tern. After drawing the pattern the cope is lifted in the 
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sive outlay for patterns, the following solution has been 
worked out: 

A set of standard iron rims for pulleys from 20 to 
42 in. is made. For each diameter two 4-in. and one 
8-in. wide rims are provided, making possible the cast- 
ing of 8- and 12-in. face pulleys. To these rims iron 
arms are fitted and matchboards provided. The differ- 
ent variations of pulleys are then taken care of by suit- 
able hubs and core boxes, these being interchangeable 
on all the arms. In this way a single set of arms, rims, 
hubs and core boxes makes possible the casting of any 
variation of pulley in any diameter and of either 8- or 
12-in. face. 

Referring to Fig. 5, the rims, arms and matchboard 
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Fie. 9. ENGINE BASE AND CORES 


crane yoke, turned over and closed down on the drag, 
completing the mold. It is evident that considerable 
more time would be required were these flasks to be 
brought to and from any kind of a molding machine 
than what is taken when they are filled and rolled over 
exactly in place. 
SAVING IN PATTERN EXPENSE 


Similar in a general way and yet with important dif- 


ferences is the making of friction-clutch pulleys. Two 
distinct types of clutches are made. Of one of these 
there are two variations, and of the other, four. When 


it is considered that each of these must be furnished in 
all diameters from 20 inches and less, to above 40, and 
of different widths of face, it is evident that the matter 
of patterns required careful study. To avoid an exces- 











Fic. 10. Tue Srpe Beartne Box 


are seen in the background, while three sets of hubs and 
two cores appear in the foreground. The small hub A 
together with the larger one B and the core C are used 
for one type of clutch; the two central hubs, D and £ 
for another, and the hubs F and @ and the core H for 
still another. 

The use of cores has been carefully studied, with the 
result that they have found application in more or less 
unusual places. They have, for instance, furnished a 
very satisfactory solution to the gating of cylinders. As 
is well known, cylinders require sound, close-grained 
iron. It will also be remembered that they consist of 
large surfaces of thin metal with a very large exposure 
This is especially true of the 
Hopper cooled engines. These conditions require that 
the metal be poured rapidly so that it will not be checked 


to dry cored surfaces. 
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by the chilling effect of the hard cores. An ordinary 
large gate would leave an ugly mark on the casting. 

All this is avoided by ramming up a core gate hav- 
ing in its bottom a number of small holes. This core 
gate is seen in Fig. 6 at A. It can also be seen in place 
at B in the cope in the background. The iron entering 
the mold strikes the hard surface of the water-jacket 
core, which cannot wash, and rapidly fills the mold. The 
small gates formed are easily ground off leaving a very 
In passing, attention is called to the num- 


neat casting. 
The weight 


ber of cylinder molds put up by one man. 
of the finished castings is 2150 Ib. 


INTERESTING CorE WorkK 


Another application of cores is illustrated in Figs. 7, 

8 and 9, which represent the molding of the engine crank 
case, the finished casting of which is seen in Fig. 9 at A. 
In the larger sizes, the many bosses projecting from 
the side are formed by a loose plate on the pattern which 
is drawn in after the main part of the pattern has been 
removed. In the smaller sizes it was found advisable to 
make them in cores, seen free in Fig. 9 at B, and in place 
g. %. They are also seen in the finished mold, 

Fig. 8. By their use the pattern is much simplified as 
there are no pieces to draw in with a limited room in 


in Fig. 


which to do it. 
Fig. 7 shows the method of placing the cores. A two- 


part drag is used. The first part of the drag is filled in 
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ried over the shaft by a chain oiler. There is also a 
projecting box carrying the side shaft as at A, Fig. 10. 
The exact location of this box is important because the 
side shaft is gear driven from the crankshaft. This box 
was formerly made by the use of a loose piece which was 
very difficult to keep in place. Now it is made in the 
core shown at A, Fig. 11. As is seen in Fig. 12 the 
entire main bearing is cast in cores assembled on the 
pattern and securely fastened. The oil well is made by 
the core B, Fig. 11. This core is made in two pieces 








Am. MACHINIST 
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the ordinary way, after which the cores are laid in place 
on the pattern, which is so designed as to locate the cores 
practically automatically. The molder then, holding the 
core in place with one hand, trucks the sand under it. 
This could not be done to advantage on a jar-ram mold- 
ing machine. The second part of the drag is then put 
in place and filled. To keep both main bearing boxes in 
line and to avoid draft, a core is laid across the two side 
cores just described. This core is visible in the bottom 
of the mold, Fig. 8. It has been found that in this way 
cheaper and much more uniform castings are obtained 
than if loose pieces were used which had to be drawn in. 

The weight of the two inside cores was found to have 
a tendency to crush the green sand. To overcome this a 
cast-iron block A, Fig. 7, was rammed up in the drag to 
provide an unyielding surface on which to rest these 
cores. ‘This has been found to remedy the trouble. 

A similar use is made of cores in the molding of a 
second type of engine bed. This kind of bed has an oil 
reservoir under the main bearings from which oil is car- 
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which are afterward pasted and wired together. Fig. 
13 shows three cores in place in the mold. 
Illustrations might be multiplied showing the advant- 

age of studying the different foundry problems from a 
broad point of view, but those here given will suffice 
to show how simple a solution is usually at hand. 

oe 

ee 
is that system is not greeted with « 
handshake in every shop! A 
in the good old-fashioned 
It had de- 


How astonishing it 
pleasant smile and a hearty 
certain one had always been run 
way, making superior goods and doing well. 
scended from father to two sons who divided the work. Jim 
looked after the office and selling; John ran the shop. 
Finally the system bug got a slight foot-hold—or maybe 
it was a wing that caught on. Jim had an electric bell 
system put in, with the button in his office and a bell in the 
bookkeeper’s room and another out in the shop. As soon as 
it was ready to use, he sent for John. 

“Now John,” said he, “when I ring that bell once the book- 
keeper is to come in and see me, and when I ring it twice, 
I want you.” John waited for no more, but turned to the 
door of the shop with “The first time you ring that damned 
bell two times, I will put my head inside this door and tell 
you to go to hell.” . 

System is not yet popular in that shop. 
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Tools Used in Making the “Intertype” 


By Rosnert MAwson 


SY NOPSIS—Some of the tools used for making a type- 
casting machine. Interesting milling fixtures and. drill 
jigs, which show a high degree of design and manufac- 
ture. The tool-making and inspection departments show 
some of the tools under construction and examination, 


3 
In a previous article the general operating principles 
and methods of manufacturing the “Intertype” type-cast- 
ing machine were described. Some of the tools used in its 
manufacture are here shown and described. 





Fie. 1. MACHINING THE Pot-Pump Cam 


The feet of the casting to be machined are clamped on 
the miller table, the fixture being used to locate and sup- 
port the casting inthe position shown. The screws are 
then tightened against the various surfaces of the casting, 
and the wedges, which force up the supporting pins, are 
pressed in. The casting is then well supported to resist 
the strains of the milling cutter. 

The jig used for drilling the column side of the base 
is shown in Fig. 3. The pin A is removed, when the 
hinge B may be dropped and the jig placed over the cast- 
ing, which rests on the radial drill table. The casting is 








Fic. 2. MILLING THE BASE 











Fic. 3. Dritt Jie ror THE BASE 


The halftone, Fig. 1, shows the method of machining 
the pot-pump cam, which is performed on a 24-in. Gar- 
vin cam cutter. The cam to be machined is shown at A, 
being held in a fixture on one of the machine tables. The 
master cam B is fastened on the other table of the ma- 
chine, and the cam former ( is fed around the master 
cam. As the two tables travel simultaneously the contour 
of the master cams is imparted to the casting being ma- 
chined by the cutter D. 


MACHINING THE BAsE 


Fig. 2 shows the milling of the top of the machine 
base; this is the side to which the column is attached. 
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Fie. 4. Dritt Jig ror JustiricaTion LEVER 


located in the jig by stop pins on two sides and adjust- 
ing screws on the two opposite sides. 

The casting is held by ‘the various straps and bolts 
shown in the halftone. This jig is used for drilling 
all holes on the column side of the base, the four holes 
for the feet being drilled in a separate operation. One 
of the drilled castings is shown at the right of the jig. 

Fig. 4 shows the jig used for drilling the justification 
lever. The lever is located by fixed pins against which 
the hub A of the casting is pushed. The cover B is 
then set over the casting and the screws ( tightened; 
this forces the casting down against the pins. The screws 
D and E are then adjusted and the casting is held se- 
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Fie. 5. INTERMEDIATE BRACKET JIG Fic. 6. INTERMEDIATE BRACKET—First MILLING 


curely for the drilling operation. The hole through the The fixture is located by tongues fitting into slots of the 
long hub of the lever is drilled and reamed in this jig, table. The surface milling is performed on the casting by 





slip bushing being provided for that purpose. the cutter C, as shown. 
Fig. 8 shows the profile milling of the faceplate frame. 
MACHINING THE INTERMEDIATE BRACKET The casting is located by the pins A, on which the casting 
Fig. 5 shows the jig used for drilling the intermediate ) 
bracket bosses. The casting is located in the jig by the : Saat ye - 
fixed screws A against the sides of the bosses, screws if 


are then set down from the opposite sides, holding the 
bosses central with the drill bushing B. Straps like C 
are then tightened down onto the casting, holding it se- 
curely during the drilling operation. Slip bushings are 
provided so that the holes may be reamed and the face 
of the boss machined after the drilling operation. 

Fig. 6 shows the first milling of the intermediate 
bracket. The casting is located on the fixture by two 
turned pins A, which fit into the holes in the bosses 


i 


drilled in the operation shown, Fig. 5. Spring pins like 
B are then forced by wedges against various surfaces 
of the casting and the straps C tightened down onto it. 
The milling is performed by the end cutter D, and as the 
fixture is located by tongues squarely on the machine 
table, the machined surface is always at right angles to 
the bored holes located by the pins A. 

The second milling operation on the intermediate 
bracket is shown, Fig. 7. The casting is again located by 
the pins A, fitting into machined holes in the’ bosses. 
The casting is held down on the fixture by straps like B. 























Fic. 7. INTERMEDIATE BRACKET—Srconp MILLING Fira. 8. ProrrLinc THE FACEPLATE FRAME : 
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rests; spring pins like B are then forced up against the 
various surfaces of the piece; the straps C and the stays 
D are then tightened down, holding the casting securely 
during the machining operations. In this fixture the 
milling of the slots H and F, the surfaces G and the vari- 
ous bosses like H is performed. Grooves to be cut in the 
sides of the slots 7 and F are also made while the casting 
is in this fixture. The tongues / are fitted to the fixture 








Fie. 10. Drittine tre CoLuMN 
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when the cutter position is set, all the castings will be 
interchangeable. The fixture is located on the table by 
tongues, thus insuring the surfaces being square and true 
with the already machined surfaces. 

Fig. 10 shows the drilling of the column. The cast- 
ing sets in the jig on the machined surfaces A and is 
located by the projection B, which is forced against a 
stop surface in the jig. The swing cover C, which also 
earries bushings, is then swung and fastened into place 
and the various straps are fastened down to hold the 
casting secure. Six surfaces of this jig are used during 
the drilling operations, and some idea of the number of 
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Fie. 11. Dritt Jta ror CAmM-SHart BRACKET 


and locate it on the miller so that the slot will be ac- 
curately located. 


MACHINING THE COLUMN 


The fixture used for milling the face bosses of the main 
columns is shown in Fig. 9. The casting rests on the 
previously machined surfaces A and straps like B are 
tightened down onto the casting. The screw C locates 
the casting sidewise against the banking point D, so that 
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Fig. 12. Mruuixne ‘Frxtvr® ror.DPistrrsvuTror BRACKET 


holes machined may be obtained from the finished cast- 
ing at the right of the jig. 

The jig used for drilling the right-hand camshaft 
bracket is shown, Fig. 11. The casting is set into the 
jig with the finished surfaces A resting on machined 
pads. It is located endwise by the screw B, which comes 
against the outside of the boss (. The cover D is then 
placed over the castings and the screws FE tightened down. 
Slip bushings are provided in the jig, so that the holes in 
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the bosses may be drilled and reamed before removing 


the casting from the jig. 
MACHINING THE DistTrRIBUTOR BRACKET 
The halftone, Fig. 12, shows the fixture for milling the 


distributor bracket. The casting is located by the fin- 
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through a strap, steadies the upper boss, and the straps C 
hold the casting to the jig during the drilling operation. 
The slip bushings D are provided so that both holes in 
the bosses may be drilled and reamed before removing the 
casting from the jig. 


Fig. 14 shows the jig for drilling the vise frame. 


5 





-—- 











Am. MACHINIST 


—_ 











Fie. 13. Dritt Jie ror Distrisuror BRACKET 


Fie. 14. Dritt Jig ror Vise FRAME 





Fig. 16. 


ished under surface of the pad A and the two pins 


B. The straps C hold the casting to the fixture. 
Fig. 13 shows the jig used for drilling the bearings for 
the rocker-arm shaft of the distributor bracket. The 


which fit into holes 


B, 


casting is located by the two pins A, 


drilled in a previous operation. The knurled screw 


A CORNER OF THE TOOLROOM 


The casting is located the milled surface A, which 
rests upon the finished pads B in the jig, and by a shaft 
through the main hub EF of the previously drilled and 
reamed casting. Screws like C force the casting back 
and down onto these finished surfaces, and clamps like 
DP hold the casting securely during the drilling opera- 


by 
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tion. The covers E drop over the casting when in the 
jig and carry bushings for drilling some of the holes. The 
jig is used for drilling from five sides. One of the fin- 
ished parts is shown at the left. 

The jig used for drilling the mold-gear arm is shown 
in Fig. 15. The casting is located by the tongue A, which 
fits into the jig recess B. It is then forced up the slot 
until the stop pin C comes into contact with the surface 
D. The screws EF force down and hold the casting. The 
cover F is dropped down and held by the pin G. Four 
of these screws F are in the cover for holding down 
the casting. 

THE TooL-MAKING DEPARTMENT 

Fig. 16 shows a corner of the toolroom, with a number 
of millers operating on various jig parts. On the sur- 
face-plate table is seen a completed jig with one in pro- 
cess of manufacture, also a number of testing gages. 
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When first considering this proposition it was ques- 
tioned if the parts could not be produced on the hand 
screw machine at less cost than on the drilling machines, 
but it was decided that the time element on each machine 
would be about the same, with the choice in favor of the 
drilling machine on account of the ease with which the 
work could be controlled and solidly clamped in the jig. 

In Fig. 2 is shown the design of the jig used. It pre- 
sents some novel features in the means for indexing the 
movement of the bushing plate and the clamping of the 
work. The forging is held against the location block £ 
by the cam-operated slide (, which obtains its forward 
movement by turning the handle cam B, fitting over the 
bushing A, through which the binder bolt passes. The 
elongated slot in the jig base is provided to take care of 
any variation in a lot of forgings which may be greater 
than can be taken care of by the eccentricity of the cam. 

The bushing plate / swings on the hardened and ground 





Fie. 17. Tue Bencu-LatHe EQuipMENT 


Fig. 17 shows the bench-lathe equipment of the tool- 
room. The excellent arrangement of drive for these 
various machines should be noted, also the large table on 
which the lathes set, which affords good accommodation 
for the various parts to be machined or finished by the 
operators. 


Drilling-Machine Operations and 
Tools 


By CHARLES F. ScrrBNerR 


How many manufacturing plants realize the adapta- 
bility of the multiple-spindle drilling machine and the 
operations that can be efficiently and economically per- 
formed upon it? In the manufacture of parts similar 
to that shown in Fig. 1, for certain purposes the body can 
be made from flat stock and the two legs made up on the 
automatic screw machine and either brazed or welded to 
the body. For other purposes, however, it has been found 
necessary to have such parts made in one piece, produced 
by drop forging and finished by machining in the drilling 
machine. 


shouldered screw F’, and is held to its proper location by 
the insertion of the stop plug //, passing through hard- 
ened and ground bushings, which have been properly 
located. The tools used to machine the legs and the 
surface surrounding them, pass through the bushing G, 
for which they are ground to a running fit. Stops on the 
drilling-machine spindle, when once set, control the verti- 
cal movement of the cutting tools. 
THe Cutrrine Toots 

Several of the cutting tools used for this class of work 
are shown in the engravings, and represent the develop- 
ment as worked out in actual practice, in order to get 
the highest efficiency. In Fig. 3, is shown a roughing 
hollow mill used for the purpose of removing as much of 
the stock as possible and finishing the surface at the 
bottom of the legs. Its construction may offer some sug- 
gestions of practical utility. 

The mill proper, made of high-speed steel, is screwed to 
the taper shank holder, the holder having a copper cup- 
shaped piece previously soldered to its shoulder. Two 
holes are drilled through this cup-shaped piece, aligning 
with holes in the mill and providing a channel for the 
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compound, which is pumped into the copper cup, to be 
carried to the cutting edges of the tool. As the drilling 
machines were supplied with pumps, this was found to 
tend toward greater cleanliness around the machines, as 
wel! as convey the compound where most needed. 

The tools shown in Figs. 5 and 6 represent various 
types which have been found to give satisfactory service, 
when the requirements are such that extreme accuracy 
is not necessary. In Fig. 5 the milling tool screws to 
the end of the taper-shank holder, and in Fig. 6 the tool 
is held in the holder by means of a small headless set- 
screw. Fig. 7 shows an adjustable mill for finishing the 
diameters, the forward end of the cutter being split by 
three saw cuts and by tightening the adjustable sleeve, 
which also acts as the guide, an adjustment for diameter 
is obtained. This adjustment is retained by the locknut 
at the rear end. 

In Fig. 8 is shown what is considered the best design, 
where it is desired to finish the form on the ends of the 
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from the forward end to the cutting edge being preserved 
by an adjustment of the sleeve B, on the tool A. In 
order to cover a wide range of diameters, interchangeable 
bushings can be used in the forward end of the sleeve. 

In Fig. 9 is shown a tool which is used in the drilling 
machine, speed lathe, chucking machine or hand screw 
machine, where it is desired to form the ends of studs, 
pins, etc., and where it is necessary that the outline be 
alike on all pieces. As will be seen from the engraving, 
it comprises a shank body to which is attached the circu- 
lar forming tool A, this tool being fastened by the screw 
B, and having a bushing C inserted at the forward end, 
through which the work passes. 

The length of the work is determined by the distance 
from the forward end of the bushing C, to the cutting 
edge of the tool, and is obtained by grinding off the end 
of the bushing when the tool is first made and used. . The 
wrench, shown in Fig. 10, is used to clamp the circular 
forming tool. It has a hole drilled in the end to fit over 
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FIG. 9 


Dritt-Press OPERATIONS AND TOOLS 


legs as a separate operation. In this tool the nut A is 
ground on its outside diameter and on the bevel, as well 
as at the rear end. Across the rear end of the tool and 
the front end of the holder is milled a slot, into which is 
fitted a key. By tightening up on the nut A, when 
the tool is assembled, the two ground faces are brought 
into contact and the strain of driving is taken by the 
inserted key. 

In making these hollow milling tools, the center hole 
is slightly taper reamed from the rear end, providing a 
clearance when applied to the work. Fig. 4 shows a tool 
which is used in both drilling machines and speed lathe, 
when it is desired to form the ends of studs and finish 
to a predetermined length. The shank is made by cutting 
off worn-out drills having taper shanks, boring out for 
the insertion of the tool A, which is made of drill rod 
and over which is fitted the sleeve B, which, carrying 
the bushing, is run down over the work; the distance 








the screw head, and another hole drilled transversely, into 
which is inserted a piece of drill rod, this piece of drill 
rod fitting into the slot in the head of the screw. This 
method has prevented damage to screw heads. 


AZ 
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Whenever possible avoid square corners in your designs; 
castings are better both from a designer’s practical and an 
artistic view. Always have good liberal corners, internal and 
external, on steel castings, small corners fracture in the cast- 
ing operation. 


.AJ 
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A speech in the English Parliament emphasized the lack of 
a knowledge of foreign languages in these words: “One of 
our greatest failures is that less than 1 per cent. of our en- 
gineers and officers understand the German language; every- 
thing that we wish to know of German progress must come 
to us second-hand in insufficient and delayed translation; to- 
day we are at a point where Germany is able to build ten 
ships against our one: we have to learn to imitate Germany.” 
These words apply with equal truth to American conditions. 
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Strength of C-Shaped Cast-Iron Frames 


By. A. Lewis JENKINS 


SYNOPSIS—The designing of frames for punching ma- 
chines. A discussion of the various formulas used in the 
design and an application of Unwin’s formula to a practi- 
cal case. 

3 

Most of the literature on the analysis of stresses in 
curved members consists of explanations and applications 
of the formulas due to Unwin, Resal, Bach, Pearson and 
Andrews. The Unwin formula is very popular and has 
been generally adopted by engineers engaged in the de- 
sign of punch frames and similar machine parts. Some 
of the other formulas have probably been applied in the 
design of steel hooks ; but it is extremely doubtful whether 
in a single instance they have ever been used in the 
design of a cast-iron frame for a commercial machine 
that was actually built. 

All of these formulas are based on Hooke’s law which is 
not true for cast iron. Hence, they are not expected to be 
absolutely accurate when applied to this material, and the 
selection of a formula to use in designing a curved cast- 
iron frame is a matter of choosing the least of several 
evils. 

Unwin’s ForMULA 

Unwin’s formula may be found in most any textbook or 
handbook that treats of stresses in curved members or 
beams subjected to both bending and tension. It may be 


written 
Mc , W Le 
Sa aw an 
rs (1 + | :) 
where 
S = The unit tensile stress ; 
M = Bending moment = W L; 


c = Distance from the center of gravity of the section 
to the most extreme fiber in tension ; 

W = Load applied ; 

A = Area of the section considered ; 

L = Distance from the line of application of the load 
to the center of gravity of the section consid- 
ered ; 

J = Moment of inertia of the section ; 

= Radius of gyration. 

Some of the recent treatises refer to the fact that this 
formula does not take into account the radius of curva- 
ture of the gravity axis and for this reason is not con- 
sidered accurate. One author goes so far as to make the 
following statement: “The above formula is, therefore, 
not even approximately correct, and is cited as a popular 
error against which the student is warned.” After this 
remark he derives Resal’s formula. 

It is known that the fundamental formula for beams 
does not hold true for the breaking strength of cast-iron 
test bars. The tensile strength is obtained by a tensile 
test, and the transverse strength by a bending test, and 
the latter calculated by the fundamental formula. This 
gives a value for the transverse strength that is 1.5 to 2 
times as great as the tensile strength. This means that 
the transverse or bending strength of a cast-iron beam is 
equal to the tensile strength multiplied by a factor. 

The Unwin formula is deficient in the same respect and 
the stress due to bending should be multiplied by a “cor- 


recting factor.” This factor should not be as great as in 
the case of a straight beam on account of the curvature 
and the size of the section. It is affected more by the 
size of the section and the physical properties of the iron 
than by the radius of curvature within the limits of 
ordinary proportions used in the design of punch frames 
and similar machine elements. It is probably safe to 
make this factor equal to 1.25, in which case the formula 
is written 

g a 1:25 Me 4 W 

l A 
The greatest objection to the use of this or any other 
similar factor is the corresponding change that must be 
made in the allowable working stress. Experienced de- 
signers have no trouble from broken frames because they 
know the correct working stress to use with Unwin’s 
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formula and any change in the formula would mean a 
change in the allowable stress. 


PEARSON-ANDREWS FORMULA 


A formula for a given set of conditions is the mathe- 
matical statement of one or more laws or theories that 
express the relation between the quantities involved, and 
if the mathematical development of the formula is com- 
plete its accuracy depends upon the accuracy of the laws 
or assumptions upon which it is based. 

About nine years ago Messrs. Karl Pearson and Edward 
S. Andrews developed a formula for curved beams that is 
a refinement of the one proposed by Winkler. It is the 
most complete development for the expression of the 
assumed laws; but unfortunately these are not true for 
some of the materials used in machine construction. It 
is undoubtedly the most accurate formula for materials 
that obey Hooke’s law and certain other assumptions ; but 
it is less accurate than Unwin’s formula for the deter- 
mination of loads required to break curved cast-iron 
heams. 

The breaking load is the only criterion of the strength 
of such members. They have no elastic limit, they do 
not bend out of shape like a soft steel hook; they simply 
break, and that is about all that can happen to an ordinary 
punch frame to impair its usefulness. It is much more 
desirable to know the load required to break a punch 
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frame than to know the actual stresses produced in the 
frame under normal working conditions. 

So far as known, only two men have ever recommended 
the use of this formula for the design of punch frames, 
and in Vol. 37, page 400 of the AMERICAN MACHINIST, 
one of them presents a method which is supposed to par- 
tially overcome some objectionable features of it, namely, 
the time and labor required to make calculations for a sec- 
tion and to decrease the chances of error in making calcu- 
lations. This method consists of multiplying the value of 


KK: in Unwin’s formula by a “correcting factor,” which 
is supposed to give the accurate value for the stress. A 
curve for determining this factor has been plotted for 
rectangular sections and is only approximately true for 
sections ordinarily used in punch frames. The curve 
given is well represented by the formula 


Le 
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kt + 0.0532 
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C= 


In the problem given he has probably assumed that 
the inside and outside radii of the spine are concentric 
and for such cases the curve does not give small enough 


R ; ' 
values of 7 be of much practical use. It will also be 


noticed, by those familiar with the design of punch 
frames, that the section he gives is intended for a %x 
74x30-in. machine, which in most cases would have 
an inside flange radius equal to about 5 in. instead of 7.5 


, ; R 
in., making the value of 7 equal 0.42 instead of 0.57. 


On some machines this ratio would be further reduced. 

The value of R, the radius of curvature of the curve 
through the centers of gravity of the sections, has a very 
important effect upon the stress, as may be seen from the 
formula or use of the “correcting factor.” The frame 
shown in Fig. 1 has the inside and outside of the curved 
portion concentric, and the value of R is easily deter- 
mined ; but punch frames are seldom designed in this way. 

The radius of the outside is usually shorter than it 
would be if concentric with the inside as shown in Fig. 2. 
In this case the value of R cannot be accurately found. 
By plotting a portion of the curve through the centers 
of gravity an attempt may be made at finding R for the 
horizontal section; but in order to get an idea of how 
accurate such a result may be, plot a parabola or an ellipse 
and measure the radius of curvature at a given point and 
check the result with that computed from the formula for 
the radius of curvature at that point. 

This one objection is enough to condemn the use of this 
formula for certain classes of work. For instance, the 
radius of curvature used in the problem given in the 
article referred to, is probably not correct unless the 
inner and outer surfaces are concentric, and the chances 
are that they are not. 

The frame shown in Fig. 3 is of rectangular cross-sec- 
tion with constant breadth b, and variable depth d, and 
is designed by Unwin’s formula for uniform strength. 
The stress at any section OA may be found by the formula 

5 = W (1 +rsin Yj) ec re W sin Y 
I A 


and by substituting 
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A = b d and solving, gives 
_2Wsin ¥ [W (61+ 6asin VY) , /2W sinY\? 
ee Sb +( Sb ) 
For the section at O D, Y = O and 
6.W1 
d= 
\ Sob 
and for the section at O B, Y = 90 deg. and 
_2W |W (61+ 6a) 2 W\2 
“a Se +( ) 




















“Sd 
For any section in the straight portion such as EF, 
which in a distance X for the load line, 





—_ /8 WX 
ae 
By making W = 1000, L = 10in, a = 2in, db = 
1 in. and S = 2000, the values of d for the sections OB, 


~ 


OD and OA (at 45 deg.), respectively, are 7.1 in., 5.5 
in. and 6.6 in. 

The polar equation of the curve passing through the 
centers of gravity of the sections in the bent portion of 
such a frame is 

d 
r=a+t+ 2 

By substituting the value of d and getting the first 
and second differential coefficients of r with respect to Y 
and substituting in the formula for the radius of curva- 
ture for a polar equation, it is easily seen that the radius 
of curvature is not equal to r when Y = 90 degrees. 

This is the simplest case that may be considered prac- 
tical and the computations for the radius of curvature are 
somewhat difficult. By using a box- or an I-section such 
as shown in Fig. 5 and commonly employed in the design 
of punch frames the determination of the radius of curv- 
ature becomes practically impossible if the curved portion 
is designed for anything like uniform strength. The 
formula for the radius of curvature for such a frame 
would be interesting to look upon for the same reason that 
the sea, mountains and heavens are interesting; but 
anyone who would attempt to use it would have much 
more courage than judgment. 

The Pearson-Andrews formula is only applicable to one 
section, and that is the section OB in Fig. 1. It cannot 
be applied to such sections as AO in Fig. 3, neither does 
it apply to the straight portion of the spine of a frame 
similar to the one shown in Fig. 4, because the radius of 
curvature becomes infinite, and according to the formula 
the increase in stress due to the curvature becomes zero 
and reduces to Unwin’s formula. It may be applied, 
however, at the intersection of the curved and straight 
portions of the spine, and in some instances it will double 
the depth at this section. 

It is practically impossible to find the radius of curva- 
ture for frames such as shown in Figs. 2, 3, 4 and 5; 
hence, the formula is not considered applicable from a 
practical standpoint in the design of ordinary punch 
frames. In some instances, however, it is desirable to 
make the inside and outside radii of the curved portion 
concentric for the sake of appearance and in order to 
support the bearings for the main shaft; but such prac- 
tice is not economical in the use of metal from the stand- 
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point of strength, unless the thickness is made to vary, 
although it does increase the stiffness. 

Vol. 32, part 2, page 315 of the AMERICAN MACHINIST 
gives results of experiments on crane hooks that are sup- 
posed to show that the Pearson-Andrews formula is much 
more accurate than Unwin’s. Load-deflection curves were 
drawn for the hooks and for straight round bars of the 
same material. The load corresponding to the point on 
the curve for the hook where it changed from a straight 
line to a curve, was substitutel in the formula, and the 
computed stress compared favorably with the stress at 
the elastic limit of the straight bar. This method of 
checking the formula is open to the following objections : 

The formula is only true for the one section at right 
angles to the load, and as the load-deflection curve gives 
the total deflection of the hook, its sudden change in direc- 
tion may not depend upon the stress in the particular 
section investigated by the formula. One of the advocates 
of this formula made this-error in presenting an argument 
for the defense of the formula; the specimen broke at an 
angle of about 60 deg. with the vertical, and he applied 
his formula to the horizontal section and found that it 
checked (?). 

The stress in a bar subjected to tension is practically 
uniformly distributed over the entire area of the section 
and the elastic limit is reached simultaneously on all the 
fibers in the section, whereas, the outside fibers reach the 
elastic limit in a bar subjected to bending before those 
near the center of the section; and it is extremely diffi- 
cult to determine the exact point on the curve where the 
outside fibers reached the elastic limit. 

This method of proving the accuracy of this formula 
and the error in Unwin’s formula has also been applied 
to cast-iron frames, and as the accuracy of the method 
depends upon the accuracy with which the elastic limits 
of the test bar and of the frame are determined, the results 
are nothing more than shining absurdities, because cast 
iron has no elastic limit. 

Several years ago I read the derivation of the Pearson- 
Andrews formula and believed it to be the most accurate 
to use in the design of hooks and curved members made 
of materials which obey Hooke’s law, provided that the 
radius of curvature of the gravity axis could be deter- 
mined with a fair degree of accuracy, and this belief has 
not been changed. It should not be applied, however, in 
the design of cast-iron punch frames. 


WorKING STRESSES 


The value of any formula for the design of beams is 
never realized unless the proper working stress to use 
in a given case is known. The ratio of the ultimate 
strength to the working stress (called factor of safety) 
covers a multitude of sins, and to many designers the 
expression “use a factor of safety of 4 or 5” does not 
mean quite so much as “use a working stress of 4800 to 
6000 lb. per sq.in.” 

The safe working stress for a given case is largely a 
matter of experience, and for this reason a designer must 
be something more than a mathematician. The safe 
values to use with Unwin’s formula are very well known, 
and any change in this formula by using a correcting 
factor means a readjustment of the values for the working 
stresses. 

The working stress in members such as cast-iron punch 
frames, when Unwin’s formula is used, should vary from 
about 2000 to 5000 lb. per sq.in., depending upon the 
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strength of the material used and the size and duty of 
the machine. Small machines should be designed with 
a lower working stress than the larger sizes, because small 
imperfections in the castings have greater effect on their 
strength, the machines run at higher speeds and are also 
more apt to receive overloads. 


OTHER CONSIDERATIONS 


Punch frames may fail in several ways and the matter 
of getting enough metal in the horizontal section to pre- 
vent it from failing in the manner discussed is by no 
means the only problem the designer is required to solve. 
Castings frequently fail in such sections as OA, Fig. 3, in 
which case the Pearson-Andrews formula does not apply 
and the only analysis applicable to such a condition is 
Unwin’s formula, and it is probably as true for the hori- 
zontal section as it is for this. 

A large number of frames now in actual use if tested 
would fail by cracking around the flange as indicated in 
Fig. 6, in which case none of the above mentioned for- 
mulas apply. The results of tests on small specimens in 
which several failed behind the flange at a much smaller 
load than predicted by the formula, indicate that such 
castings should be investigated for such failure by the 
following method: 

Considering the inside flange as a separate member hav- 
ing pin connections at the points ZF, A and F, and A tied 
to the outside flange by the link AG; the load W tends to 
increase the distance between the points A and G. The 
stress in the link AG may be found as follows: Draw the 
lines AG, EA and FA and let them represent links with 
pin connections, then produce AG until it cuts the line 
of application of the load at K. The triangle AKE may 
be taken as the force diagram, where KE equals W and 
KA is equal to half of the total stress in the link AG. 

This stress is taken by the web or side walls of the 
frame, the area of which is equal to the distance PP, or 
outside diameter of the inner flange times the thickness 
of the web; and this area divided by the total stress in 
the web will give the approximate unit stress tending to 
produce failure. The stress obtained in this way should 
be kept well within the ultimate tensile strength of the 
material, say 10,000 to 12,000 Ib. per sq.in. This assumes 
that the flanges have sufficient flectural resistance to cor- 
rect for the apparently high working stress. 

Some designers put in radial ribs to increase the 
resistance to failure; but there is no reason why they 
should increase the strength aside from the amount they 
thicken the web. Another important consideration in the 
design of frames having deep throats is the deflection, and 
this cannot be easily computed. Excessive deflection is 
usually due to a high compressive stress and is overcome 
in punch frames by increasing the thickness of the web 
and the outside flange. Radial ribs are effective in de- 
creasing the deflection. 

33 

Be sure that the countershaft for the planer is so ar- 
vanged that the belt cannot creep on and start the planer ac- 
cidentally. Probably more accidents happen in this way than 


any other. There should be some positive lock for the belt 
shifter in every case. 


2 


When sharpening a broad flat chisel for finish-turning 
wood for patterns, etc., if the wire edge is left on the edge 
and the final stropping on a leather block so done that the 
wire edge is turned upward, the chisel will make much finer 
finish than if the wire edge is removed. 
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Keeping the Automobile in Service 
By A. Fow Ler 


Keeping pleasure and commercial automobiles in ser- 
vice is a problem the solution of which requires con- 
siderable thought and attention. With cars that have 
been on the market for seven or eight years, each year 
developing a different model, the number of repair parts 
to be kept in stock often reaches the thousands. Should 
the changing of a model change all the parts, the prob- 
lem would be much simplified, but often one certain part 
remains unchanged for several years, and consequently 
the service department must know when it is used, when 
it was changed and what part replaces it. Then again, 
an estimate must be made of the probable number of 
repair parts required for any certain part. If the part 
is one which has a tendency to wear rapidly, the number 
of repair parts will be great; or, on the other hand, if the 
part is one which has no motion or wear, the number of 
repair parts required will be very small. 


A System or ActuaLt Cost CHARGE 


The systems employed by two of the largest auto- 
mobile manufacturers is interesting. The first one de- 
scribed is employed by makers of light pleasure cars and 
delivery wagons. When a car is brought into the service 
station, a man is sent to examine it and report the re- 
quired repairs. This report is then shown to the owner 
of the car who, after being satisfied as to the desirability 
of such repairs, O. IC.’s the repair order. All the acces- 
sories are then removed, a list of them made out and a 
copy given to the owner of the car. These accessories 
are then put in a bag which is placed in a locker which 
is locked, and the key deposited in the office. The re- 
pairs are then made, the expense being calculated from 
the time sheets of the workmen who do the work. After 
the accessories are replaced, the car is ready for removal. 
Should the owner desire a replacement for any dam- 
aged part, by giving the year when the car was made 
and model number, a part can be obtained. 

The service station carries an adequate number of 
parts for all models made since the company started, 
nearly ten years ago. This, as will be seen, requires some 
fine forethought, as the number of cars made in a cer- 
tain year and located in that district will determine the 
number of repair parts to be carried in stock. The parts 
are all manufactured to gages and standards so that no 
fitting is necessary when they are required for replace- 


ments. 
A System or Unit CHAnrGes 


The second company makes pleasure and commercial 
vehicles. Its system of keeping the various repair parts 
is similar to that of the preceding company. It has, 
however, a different method of charging for repairs. The 
repair of any certain part, no matter at which service 
station it may be made, is charged at a uniform price. 
For example, the charge for grinding the valves on all 
its cars is the same, no matter where done. This may 
seem unjust to some owners, as more would be charged 
than the work actually warrants. On the other hand the 
service station frequently puts more time on a certain 
job than it is paid for. However, experience shows that 
one job balances another. 
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An advantage of this method is discovered in the fact 
that the man best suited for any certain work is assigned 
to it and given any required assistance to expedite it. 
This particular service station has so apportioned its re- 
pair work that each man develops into a specialist. 
Thus, with a little concentration and application, and 
efficient machinist soon becomes the best man on some 
particular work, which means efficient work at the low- 
est cost. 


3 
Laying Out Gear Templates 
By R. W. J. Stewart 


I have had a lot of work of late that necessitated the 
drawing of spur-gear teeth of coarse pitch, and have de- 
vised a handy template that is a great time saver. In- 
stead of using a template of the gear tooth, which by the 
way would be correct for but one size of wheel, I use one 
of the gear cutter, which is a template of the space be- 
tween the teeth, and is correct for all number of teeth 
that the cutter was made for. Most of the gears I have 
een working on are 2 pitch, and I have a set of tem- 
plates for them. 

I suppose most readers know that standard gear 
cutters are made in sets of 8 cutters, No. 1 cutter being 
adapted to cutting gears with the greater number of 
teeth, and the No. 8 cutter, gears with the fewer teeth. 





4 FIG, 1 © 


. | {ee B 
Dit E 
a 
Oo 
AR MacHimiST Fi G . 2 FIG. 3 


LAYING Our Gear TEMPLATE 


Fig. 1-shows part of a 6-in. pinion, 2 pitch, 12 teeth. 
Fig. 2 is a template of the No. 8 cutter for 2 pitch, which 
will cut gears with 12 to 13 teeth. To draw a gear, I 
lay out the pitch circle G, and space off with dividers, 
then draw the radial lines A, B, C, ete., through the 
points on the pitch line and draw the side diameter H 
and the depth line F. I next lay out the teeth by placing 
the template Fig. 2 on the radial line with the point E 
to the depth line, and the line DE directly over and par- 
allel to the radial line. The template is held in place 
with the finger while the jine is drawn around it. 

These templates work well with a pencil when laid 
flat, but when used with ink it is best to glue a small 
piece of bristol to the under side as shown in Fig. 3. 
This will hold the edges up from the paper and prevent 
blotting. The templates may be made of sheet brass. or 
of galvanized iron, and the lines scratched thereon. They 
should be marked with the pitch, and number of teeth 
also. The templates are easily laid out by putting the 
piece of sheet metal against the cutting face of the cutter 
and marking with a sharp scratch awl. They are very 
handy for testing the workmanship and correctness of 
tooth shape of wood patterns. : 
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The Manufacture of White-Metal Die Castings 


EpITORIAL CORRESPONDENCE 


SYNOPSIS—Some of the tools and methods used in a 

modern die-casting factory. Views of the machinery 

used and some of the finished parts. A detailed engraving 

of one of the dies showing good points in the design. 
% 

The die-casting methods of the Doehler Die Casting 
Co., Brooklyn, N. Y., together with some of the machines 
and their products, are here shown. 

Fig. 1 shows a view of the foundry where the various 
alloys are mixed for the castings. Much care is exercised 
in the proper mixing of these metals, which are tested in 


an uptodate metallurgical laboratory by experienced 
chemists. Only the highest grade of virgin metals is 
used. Besides using only the purest metals, a large vari- 
ety of fluxes and deoxidizers, metallic and nonmetallic, 
are used to obtain the greatest strength. 

The furnaces are of the gas-heated type, and the molds 
in which the alloys are poured are made with a projection 
on each end, thus securing a convenient shape for carry- 
ing to any desired location. After the alloys are poured 
into the molds the ingots are marked with a symbol de- 
noting the special mixture used. 
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A front view of one of the die-casting machines is 
shown in Fig. 2. The view shows the die open, the pieces 
A being partly ejected from the upper die. The handles 
B are used for working the ejector pins, which force the 
finished parts out of the die. The alloy which is in the 
tank C is kept at a correct molding temperature, and 
heated by a gas and air mixture after the well known 
Bunsen manner. 

The same machine, as shown in Fig. 2, with the mold 
closed ready for casting the piece, is shown in Fig. 3. 
The metal is forced into the mold through the opening D, 
Fig. 2, by repressing the handle A, Fig. 3, the upper 
die being held down securely on the lower die. When 
fastened together these dies are held on the machine table 
by means of the lever working through the handle B. 


SomME Dies IN OPERATION 


The dies and machines in use for casting a speedometer 
housing are shown in Fig. 4. The die is shown with the 
internal cores A partly projecting. These are operated 
by means of the handle B. The pins C, which are made 
a good sliding fit, produce alignment in the two dies. when 
closing, ready for pouring. The handle D is screwed 
down before pouring, and acts as a lock for the cores, pre- 
venting them from being forced back during the pouring 
A pair of scales # is used for testing each 
Light-weight, or defective, cast- 


operation. 
casting after pouring. 
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ings are rejected. A number of the finished castings are 


shown near the scales. 

The halftone, Fig. 5, shows the dies in operation cast- 
ing a water-pump housing. The machine is operated in 
a manner similar to those described. The feature of this 
casting is the die casting of the bronze bushing A in- 
tegral with the housing. 


In the casting operation this 
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bushing is placed on a pin in the upper die and the metal 
is cast around the bushing. This method produces a hard 
surface in the hole where the wear from the revolving 
pump shaft comes. The casting is made with the bolt 
holes cored out, as shown in the two housings. The cores 
are shown partly projecting at B. 

The machine in operation, casting a front plate for a 
magneto, is shown in Fig. 6. This is similar to Fig. 5, 
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combined die is tilted to the position shown in Fig. 2, 
when the machine is ready for the casting operation. 


SoME OF THE DIES 


The dies used for making a time- and date-stamp lever 
are shown in Fig. 7. One of the levers is shown at A. 
The slides for operating the metal cores are shown at B. 
These are perforated, thus forming pockets to retain a 

















Fie. 11. AvromMAaTic PHOTOGRAPHING MACHINE PARTS- 


the bushing A being cast in the plate. The levers for 
setting the metal cores when casting are shown at B, and 
the lever connected with the ejecting pin to provide ease 
in removing the casting from the die is shown at C. 
The.arm D, which is common on all the machines, is used 


to support the upper die when preparing the machine for 


casting. This arm is at a convenient height for the 
operator. After sliding the upper die along the guide 


rods D and setting the cores and levers in position, the 


Fie. 12. Parts ror Water Pumps 


film of oil. The handle used for operating the ejector 
pins is shown at (,, and the handle for locking the metal 
cores in position when pouring is shown at D. The piece 
is cast with the small hole at the fork end, the cores for 
the inside of the fork and the pin core crossing each other. 

Fig. 8 shows the dies for making a carburetor body. 
This carburetor is made with the holes and thread as 
shown at A. The slides, operating through levers for slid- 
ing the metal cores, are shown at B, each slide being made 
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with spiral grooves or perforations to retain a film of oil 
for the bearings. The handles for locking the cores are 
shown at C, and the lever for the ejector pins at D. 
The dies used for making an electric-light generator 
housing for automobiles are shown in Fig. 9. This is a 
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pins simultaneously, thus forcing the casting off straight, 
without injury to any of its surfaces. 

The halftones Figs. 11, 12 and 13 show specimens of 
some of the parts made by this company. A detailed 
drawing of a small commutator frame is shown in Figs. 
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somewhat simpler casting than those previously shown, 
and will enable the reader to follow the operations more 
easily. One of the castings is shown at A. The levers 
and slides for the metal cores are shown at B, and also 
the screws C for locking them. The lever P is for oper- 
ating a core in a boss at the upper part of the housing. 
The core for the hole F is shown at F. The lever @ is 
for operating the ejector pins. 

A rear view of the die Fig. 9 is shown in Fig. 10. This 
view shows the construction of the levers, which operate 
the pins for ejecting the finished casting. The levers A, 
operating through the rods and clevises, slide the ejector 


14 and 15. Fig. 14 shows the male die, and a form of 
the part to be cast is shown in the isometric views in the 
lower left corner. 

These will give the reader some idea of the variety of 
parts which can be made by the die-casting method. The 
parts come from the mold accurately sized, with most of 
the holes cored, or when it is found inconvenient, owing 
to any difficult design, to core them, the holes may be 
spotted when they are easily and conveniently drilled or 
tapped. The surfaces of the castings also receive a good, 
smooth finish and are found to be much denser and 
tougher than can be obtained by other methods of casting. 
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‘Hygiene for Draftsmen 
By F. G. Hiesre* 


/ There is a very prevalent notion that drafting is an 
unhealthful occupation. Just why reasonable people 
should cling to such an unwarranted belief is difficult 
to explain, yet it is not an uncommon experience to hear 
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men voicing a dislike for drafting for no good reason. 
So strong is the belief that drafting is an unhealthful 
business that I have actually known of college graduates 
turning down offers of good jobs in first-class drafting 


*Head of the department of descriptive geometry and draw- 
ing, State University of lowa. 
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offices ; yet so far as anyone can discover such a belief is 
warranted neither by facts nor by conditions. 

’ There are a few simple matters of comfort, and con- 
venience, and sanitation which every draftsman and 
every employer of draftsmen should bear in mind, and 
these matters relate to parts of the drafting office ana 
its equipment which are sometimes given scant atten- 
tion. In these enlightened days no man is obliged to 
work under unreasonable conditions of labor, and if 
draftsmen will give some of their attention to the es- 
sentials of hygienic working conditions in the drafting 
office they will have every right to expect a long and use- 
ful career at the board. 


¥v CLEANLINESS 


One of these simple matters is cleanliness; it is de- 

sirable not only because it makes for sanitary condi- 
tions but because it is essential to good drawing. Many 
drafting rooms are so situated as to make this not only 
a difficult problem to solve but an expensive one; yet 
the constant effort which may be required to keep the 
office free from dust and dirt will prove a good imvest- 
ment. To provide clean quarters and clean toilet fa- 
cilities is to set before the men a standard to which they 
will quite unconsciously conform; and to provide them 
with covers for their work and to assist them to keep 
their work clean is an effective method of asking for, 
and expecting, clean work. 
"For sanitary as well as humane reasons flies should 
be excluded from the drafting room. In addition to 
being a menace to the public health flies are a nuisance 
which can cause more trouble than one would expect 
from so small a source. Last fall I worked in a draft- 
ing room which was located near a stable; in conse- 
quence we were in a position to attract all the flies 
which were hatched there and we had no screen to keep 
them out. During the first frosty days of the fall they 
would come in swarms into the warm drafting room; 
there they would drag their half dead bodies through the 
wet ink; they would craw! with excruciating tickles over 
the backs of our necks loving the warmth they found 
there; and at critical moments of inking they would buzz 
most distractingly in our ears.” Without undue exagger- 
ation those flies caused enough agony of mind and body, 
enough loss of time, and enough loss in efficiency to more 
than warrant the expense of excluding them from the 
office. 


EQUIPMENT 


“The furniture and equipment are also a factor in the 
problem of good working conditions for the drafting of- 
fice. In most modern offices the kind and quality of the 
office equipment are usually of a character and grade 
quite satisfactory. Under these conditions the equip- 
ment is less important than its arrangement and fit. 
When the equipment is installed it is important to bear 
in mind the comfort of the plan of arrangement, as well 
as its effectiveness. When comfort is lacking it is usu- 
ally due to the fact that the furniture is ill-fitting. 
Draftsmen are tall and short, lean and fat, long-limbed 
and short-limbed and furniture is built to fit men of 
average dimensions. 

“ It is not an uncommon sight to see a tall man with his 
knees cramped under a table too low for him; or to find a 
short man perched upon a stool too high for him. All 
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of these things make for poor conditions. The slovenly 
habits of stance, the hanging over the board, the cav- 
ing in of the abdomen are all due generally to ill- 
fitting furniture; and such habits as these are detri- 
mental to health. 

“ It may cost money to keep a drafting office clean but 
it costs no money to make it comfortable. A simple re- 
arrangement of the equipment or an adjustment to make 
it fit the personal dimensions of each draftsman, is usu- 
ally sufficient. And so long as comfort is so cheap there 
certainly is small excuse for letting the lack of it count 
against the health of those concerned. 


ILLUMINATION AND VENTILATION 


. While comfort, convenience, and cleanliness are es- 
sential in the drafting room, the three things without 
which hygienic conditions are impossible anywhere are 
good illumination, good air, and proper temperature. 
By good illumination is meant a uniform distribution of 
light of the proper intensity. How this may be accom- 
plished has frequently been explained. It is not my 
purpose to explain how a drafting room should be 
lighted, I simply wish to point out some common faults 
of illumination against which draftsmen should not 
have to contend. 

“Since draftsmen have to use their eyes constantly it 
behooves them to see to it that the lighting conditions 
are as good as they can be made. The worst factor in 
illumination with which a draftsman has to contend is 
shadows; the character of his tools and his relation to 
his work make it a difficult matter to eliminate them 
from the drafting board. In natural light the problem 
is less vexing than in artificial light; for in the former 
case the light source is large and the illumination is 
more uniform, while in the latter case it is a problem 
whose solution must always be hampered by the fact that 
the light source must be small. In natural light the 
window area, the locations of the wondows, and the ar- 
rangement of the furniture are the important things to 
consider. 

In a drafting room which has plenty of north window 
area, and good orientation of the furniture the shadows 
are a negligible factor, but care must be taken to have 
an artificial system which will not impose too great a 
tax upon the eyes. Sometimes in the desire to provide 
plenty of light the other extreme is reached and the 
draftsmen must work in a glare. To avoid this difficulty 
in daylight requires shades or awnings to exclude the 
direct sunlight, while in artificial light an adjustment 
of the intensity or of the distribution of the light is re- 
quired. 

Men who are learning to draw quite often jump to 
the conclusion that drafting is hard on the eyes. It is 
my opinion that drafting is not unreasonably hard on 
the eyes; but I believe, and this belief is based on the 
observation of a large number of cases, that if there be 
any error in a man’s vision, work over the drawing 
board will soon make him aware of it. Neglect of such 
errors, and neglect due to the prejudice voiced by the 
sentiment “I hate to begin wearing glasses” are reasons 
for much distress of mind, and are the causes of a 
great deal of eye strain which might be easily and sim- 
ply avoided. 

Good air and proper temperature, the other necessi- 
ties, are so universally recognized as necessities and are 
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so readily procured that it seems superfluous to mention 
them. Purely natural conditions sometimes make it 
difficult to keep the temperature down, but at such times 
considerate employers can do much to relieve their men 
by the judicious use of fans. The temperature problem 
is one which really reduces itself to keeping warm in 
cold weather, and with our modern devices this is not at 
all difficult. 

/The problem of getting a supply of good air is less 
easily solved; fresh air is to be had easily but it is not 
so easy to get it of the proper humidity. Those who 
know, claim that the humidity should be between forty 
and fifty, and when this degree of misture is held in 
the air the windows will show it. To get this amount of 
moisture in the air is the point to be observed in provid- 
ing good ventilation. 

“ Of course, all of these factors make for comfort, con- 
venience and health in varying degrees. Yet a drafts- 
man may work in an office where the conditions of light, 
heat and air are ideal and not be in good health. There 
is still the matter of personal hygiene to be considered ; 
no matter how well and comfortably a man may be 
looked after in his office, these things will amount to 
little if he fails in his duty to himself. Habits of liv- 
ing are far more important than habits of work. 


# 
Solar Energy and Its Utilization 


James O. Handy, in an address upon his retirement from 
the presidency of the Engineers’ Society of Western Penn- 
sylvania, gave the following interesting data: 

In the tropics, assuming the solar constant as 1800 cal. 
per hr. per sq.m., we may readily see that the heat per 
square kilometer will be equivalent to that produced by the 
complete combustion of 1000 tons of coal. A surface of only 
10,000 sq.km. receives in a year, calculating a day of only six 
hours, a quantity of heat corresponding to that produced by 
the burning of 3% billion tons of coal, or more than three 
times the annual production of coal. The desert of Sahara 
with its 6,000,000 sq.km. receives daily solar energy equiva- 
lent to 6,000,000,000 tons of coal. 

It is estimated that as a result of the sun’s rays and the 
presence of moisture and carbon dioxide, etc., in the earth's 
crust and in the air, the earth produces yearly 32,000,- 
000,000 tons of vegetable matter, which, if burned, would 
correspond to 18,000,000 tons of coal. We can pre- 
pare for the exhaustion of coal by studying which 
types of vegetation produce woody fiber most rapidly, 
and can use extensive methods of cultivating them for 
fuel and afterward convert this fuel into energy in 
the most economic way. There is reason for hope, however, 
that we may be able to do more than to improve agricultural 
methods of producing fuel if we take advantage of the fact 
that many chemical changes are produced by the action of 
the sun’s rays, and that some of these now known, or which 
may be discovered, may be the basis of a method of con- 
verting the sun's energy in dry, tropical countries, quite di- 
rectly into a form which may be transmitted to habitable 
countries where it may be used. 
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The rapid heating of a bearing is a danger sign. If a 
bearing takes two or three hours to reach a temperature un- 
comfortably hot for the hand, it is probably safe, but if that 
same temperature is reached in 10 or 15 min. there is likely 
to be trouble. 
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Make the offset half the amount of the total taper. This 
means half the difference between the diameters of the large 
and small end, if the taper extends the full length of the piece. 
Always. get the_point of any tool at the height of the lathe 
center in taper work. If you set it above or below the cen- 
ter, it will turn a different taper with every cut. In cutting 
threads on taper work, set the tools square with the center 
line of the work. Do not make the mistake of setting the 
tools square with the taper surface. » 
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Accident Prevention at Stevens Insti- 
tute of Technology 
By A. 8. KinsEy* 

Anyone who has had charge of the installation of safety 
devices in shops knows that much opposition is usually 
encountered from the very men whose safety is being 
insured. Many mechanics scorn the modern machine 
guard as a reflection on their cleverness in avoiding in- 
juries. Many foremen also are either indifferent to the 
risk assumed by the men, or believe that a hardier, more 
independent type of mechanic can be produced by constant 
exposure to danger. 

Employers’ liability laws will do much to correct this 
weakness in mechanical equipment, but a well planned 
educational effort should produce better results. The 
workman and his foremen can be taught their responsi- 
bility both to themselves and to their fellow workmen. 
Probably a good way to accomplish this would be to 
instill in technical graduates holding managerial positions 
in plants and shops, an interest in the subject, and a 
knowledge of sensible types of guards. 

Prompted by this thought, the department of shop 
practice at Stevens Institute of Technology, Hoboken, 
N. J., is giving its students illustrated lectures on the 


*Supervising instructor of shop practice, Stevens Institute 
of Technology, Hoboken, N. J. 
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subject of accident prevention, accompanied by printed 
notes and practical demonstrations in the shops. The 
students are having their attention directed to safety 
devices, and in some cases they have helped build the 
guards which are being used on all dangerous machine 
tools, around floor belts, over emery wheels, and in other 
places. 

The millwrighting course also affords a good oppor- 
tunity to point out the advantages of protected setscrews 
in collars and couplings, the elimination of unsafe con- 
ditions on lineshafts and countershafts, the danger of un- 
guarded main driving belts, the proper construction of 
temporary platforms for erecting shafting, and the gen- 
eral application of safety ideas in the shops. 

THe Sarety Devices Usep 

The safety devices used in the Stevens shops were built 
by the instructors. Typical examples of the styles used 
on the machines are shown in Figs. 1 to 4. The frame- 
work of the guard is of 34-in. angle iron. The netting 
used is of 4%-in. mesh galvanized-iron wire. It is fastened 
to the framework with ;x%-in. stove bolts. The whole 
guard is held in place by slotted iron brackets bolted to 
the machine. 

Fig. 1 shows a typical floor belt guard for a drill press. 
This entire guard can be detached from the machine in 
Its door affords ready access to the cone-pulley 


belt. Fig. 2 shows the guard detached. Its brackets are 
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shown fastened to the machine. They hold the guard up 
in place, so that floor supports It is, 
therefore, possible to sweep under the guard without using 
a small hand brush. Fig. 3 shows a difficult job of guard- 
ing the change gears and feed cones of an old-style but 
still useful engine lathe. The door over the feed cones 
may be instantly swung back to reach the feed-cone belt. 
A view of a guard for a planer is presented in Fig. 4. 
Some of the advantages of this style of machine guard 
are: Strength and lightness; detachability, the covered 
parts of the machine being quickly accessible ; cleanliness 
the guard is not a dirt trap; harmony of design, the mov- 


are unnecessary. 








Fic. 5. Preparep to Tap THE CUPOLA 
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ing parts of the machine and not the guard attract the 
eye. 

Safety in the foundry and forge shop is also receiving 
careful attention at Stevens. Fig. 5 shows the instructor 
in founding, prepared to tap the cupola, dressed in gait- 
ers, long leather apron, heavy gloves and copper-screen 
mask. In the wood shop, safety devices have been in use 
on the mill machinery for a number of years. 
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The braking of high-speed electrical hoists on the Rand 
has beén a subject of discussion lately. The results of ex- 
periments made by Prof. L. Klein, in the laboratory of 
the Technical High School of Hannover, have been presented 
as bearing on the subject. These experiments covered the 
determination of the coefficients of friction between wood 


and iron for velocities varying from 200 to 4000 ft. per 
Beech Oak Poplar Eim Willow 

{ Min.... 0.28 0.29 0.34 0.32 0.43 

Brake path clean... { Max... 0.30 0.31 0.37 0.38 0.48 

Chet lee Mean.. 0.29 0.30 0.35 0.36 0.46 
 WER...-. Brake path cleaned { Min.... 0.36 0.30 0.39 0.36 0.41 


Max... 0.38 0.32 0.41 0.39 0.50 
Mean.. 0.37 0.31 0.40 0.37 0.47 
{ Min.... 0.51 0.48 0.52 0.57 0.41 
{ Max.... 0.56 0.54 0.73 0.64 0.93 
| Mean.. 0.54 0.51 0.65 0.60 0.63 
Brake path cleaned {| Min.... 0.52 0.38 0.56 0.47 0.58 

with petrol...... Max.... 0.55 9.42 0.62 0.51 0.62 

Mean.. 0.54 0.40 0.60 0.49 0.60 

Min.... 0.28 0.41 0.49 0.34 0.33 
; Max 0.41 0.59 0.74 0.42 0.45 
| Mean 0.35 0.50 0.63 0.40 


COEFFICIENTS OF FRICTION BETWEEN DIFFERENT WOODS AND 
CAST AND WROUGHT IRON VARIOUSLY TREATED, GRAIN 
IN SURFACE PARALLEL TO MOTION 


with petrol..... { 


{ Brake path clean.. 


Wrought iron 


Brake path thor- 


oughly oiled 


min. and for pressures varying from seven to 142 lb. per 
sq.in. It was found that for wood along the grain the fric- 
tion was independent of the velocity and the intensity of 


on smooth wrought-iron 
ones. The results 


pressure, but that it was greater 
brakes than on equally smooth cast-iron 
of these experiments are presented in the table. Since un- 
machined wrought-iron brake rings are common, experi- 
ments were made covering these as well, and it was found 
that they gave a smaller braking force than machined metal 
because of the wooden brake bligeks being pushed away by 
the surface so that the ring was enabled to pass 
by with friction.—“Engineering and Mining Journal.” 
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An Inserted-Cutter Die Head 


The engraving shows an easy method of making dies, 
taps and reamers. It represents a special die made in a 
hurry and as cheap as possible in order to meet market 
prices. We had to figure on making 100 hub caps in 
competition with other manufacturers who figure on lots 
of 500. This made it necessary to make a die for cutting 
the threads. 

In the engraving A represents the die stock, made of 
a piece of steel. This was bored a trifle larger than the 
thread to be cut, and two slots were cut into the inside 
to take the cutters B, which were made from a flat piece 
of tool steel, with the shank turned in the lathe and 
threaded to fit in a corresponding hole in the die stock. 
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An Iwnsertep-Cuttrer Dre Heap 


The cutters were inserted in the die stock and fastened 
with :he nuts D, after which the die stock was placed in 
a lathe and threads cut in the ends of the chasers. After 
the threads were cut they were removed and hardened, 
and then put back. 

The advantage of this die is apparent as different cut- 
ters for different sizes of threads can be made at small 
expense. The shank £ was made to fit the tailstock of one 
of our lathes. As we have several of these dies and are 
using only one shank, we fasten the die stock to the shank 
with three bolts. Where we have had to use special, large 
size taps, we use this same method and insert the cutters 
from the outside, fastening them from the inside. This 
means that we bore a hole large enough on the inside of 
the tap body in order to provide sufficient room to tighten 
the nuts with a wrench. After the cutters were removed 
from the die, hardened and put back, the die was just 
as accurate as before it was hardened. 

L. P. Prossen. 

New York, N. Y. 


Spring Clips for Drill Bushings 


The engraving shows two styles of drill bushing used 
in our shop in large numbers. We once had a great deal 
of trouble as parts were lost or separated, and, conse- 
quently, time was lost matching them up or getting new 
ones. We now groove them as shown and slip a spring- 
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Spring Cuiips ror Dritt BusHINes 


wire clip around them, which holds the parts securely 
together, and yet is flexible enough for all practical pur- 
poses. 
R. K. Brerty. 
Pittsburgh, Penn. 


Method of Lengthening a Large Con- 
necting Rod 


¢ The engraving shows a connecting rod, which came in- 
to a small country shop to be machined in a hurry 
There had been some slight error in ordering, so when 
measured, the rod was found *%% in. short. It was heated 
and hammered but without materially increasing its 
length. 

The foreman measured the length between the ends of 
the rod and had two 114-in. square bars A cut off, 3% in. 
longer than this distance. The rod was heated again 
and placed on a large plate. The two 11%-in. bars were 
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LENGTHENING A LARGE CONNECTING 


Rop 


then placed as shown in the engraving, and the rod al- 
lowed to cool. This process was accelerated by dashing 
on cold water every few minutes until it could be dipped. 
The bars were then knocked out and the rod again 
measured ; this time it was found correct. It was heated 
again along its full length, and allowed to cool in a heap 
of cinders, so as to anneal it and release the strains 
which the stretching had set up. Next day the connect- 
ing rod was finished. 
J. S. ENGLAND, 


Stapleford, Eng. 
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Correspondence 


Correspondence is a vital factor in any manufacturing 
business and, unfortunately, does not always receive the 
thought and care it deserves. A business letter is sup- 
posed to convey the ideas of the writer in a clear, con- 
cise manner and without any frills, but in many cases 
this result is not accomplished. Some writers will cover 
three or four pages with long-winded eloquence when a 
few simple statements would be sufficient; and on the 
other hand, a letter may be so abrupt as to unintention- 
ally cause offense. A happy medium is, therefore, de- 
sirable, preferably one inclined toward the latter form, 
for while brevity may be the soul of wit it is also the 
backbone of correspondence, and that is much more sub- 
stantial. 

The quality of your stationery and the composition 
of your letter are bound to create an impression of some 
sort on correspondents to whom you have hitherto been a 
stranger, and naturally it is to your interest to see that 
this impression is favorable. Some concerns, in attempt- 
ing to economize, use a very inferior quality of station- 
ery, and the saving thus effected is negligible com- 
pared to the harmful impression it creates. This applies 
to advertising matter as well. 

Too often a letterhead is made to perform the func- 
tion of a billboard, with its fussy design and the names 
of the various products spread all over the top of the 
sheet and straggling down one side. All this detracts 
from the force of the letter itself. And sad to state, one 
occasionally receives a letter from a reputable house 
which is a riot of indifferent English and worse spelling, 
amd punctuation often confined to the final period. 
There seems to be no good excuse for a letter of this 
kind. Grammar is a slippery animal at best and hard 
to discipline, but some of the atrocities committed in the 
name of “English as she is wrote” are shocking indeed. 








Hi Sibley 











GRAMMAR Is A SLiIppeRrY ANIMAL AT BEST, AND 
Harp To DISCIPLINE 


Tt cannot be denied that a well constructed letter on a 
good grade of paper and with a neatly engraved letter- 
head unconsciously gives a better impression of the con- 
cern sending it, regardless of its rating, than a hurriedly 
written letter on flimsy paper and corrected in pencil, 
from an Al house. 

As in all other branches of business the first aim is 
efficiency ; this applies to correspondence as well. There- 
fore, there is no plausible excuse for any responsible 
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firm replying to an inquiry with a four-page letter which, 
pruned of its verbosity, sets forth the simple fact that 
such-and-such a tool is in stock at such-and-such a price, 
all of which could have been covered in half a page. 
That is all the prospective customer requires, and it is 
not necessary to fill in with a lot of uncalled for de- 
tails. 

An illustration of the two extremes, the prolix and the 
blunt, is given in the following story. I am loath to 
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drag this hoary old chestnut into the limelight again, 
but possibly some of you have not heard it—and besides 
it illustrates my point: It seems that an impecunious 
resident of Arkansas owned a tract of fine timber land 
and in the stress of poverty it occurred to him that he 
might be able to make some money if he had the equip- 
ment to cut this timber up. So accordingly he wrote to 
a small but ambitious firm in St. Louis for a price on a 
smal] second-hand sawmill. 

The dealers replied in a lengthy five-page letter de- 
scribing the merits of a certain outfit they had in stock 
and which they had long tried to dispose of, and on the 
last page stated that in order to close the deal at once 
they would make the remarkably low price of $40 cash. 
The answer from Arkansas came back promptly, and con- 
tained but a single sentence—“What in thunder wood i 
want a sawmill fer if i had 40 dollars?’ Which was 
delightfully direct and brief, and left no doubt in the 
readers’ minds of his meaning. 

Long-winded letters give one the impression that the 
writer cannot be very busy to be able to spend so much 
time on such a inconsequential matter. It is tedious to 
wade through a long letter of that sort. On the other 
hand it is a pleasure to receive a neatly written and 
well worded letter covering about half a page. 


Fottow-Up LETTERS 


In some offices after receiving an inquiry which is 
answered personally by the sales manager, it is then 
turned over to a subordinate who is instructed to fol- 
low up with stock letters Nos. 1, 2, 3, ete., at stated in- 
tervals. These letters are necessarily designed to be 
broad enough to cover all cases, and some of them are 
little short of ludicrous. That they are not personal 
in any sense is so palpable that they cannot claim any 
serious attention. 

The purchasing agent of a certain foundry sent an in- 
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quiry to a well known foundry supply house for a price on 
some equipment. The price was satisfactory, the goods 
were ordered and shipped. But evidently the individual 
who looked after the follow-up letters had not been in- 
formed of the purchase for these letters continued to 
come for six months after the equipment had been in- 
stalled in the foundry. Along toward the last of the 
series, the tone of the letters was desperate and the 
foundry company was pathetically implored to at least 
give the supply house a fair chance, and to further con- 
sider the virtues of its goods before buying elsewhere. 

In the matter of circularizing by letter, there is a 
great diversity of opinion as to the value of this form of 
advertising. But whatever argument may be put up it 
seems a foolish waste of money to fill an envelope with a 
three-page circular letter and also a motley assortment 
of advertising matter and then mail it sealed under 
first-class postage. No one would take the time to look 
it over unless he was specifically interested beforehand 
in that particular article. How much better the briefest 
possible letter and.a single neat circular in the envelope! 

I remember, several years ago, getting up some circular 
letters soliciting foundry business during a dull season, 
and mailing them to addresses furmshed by a mailing- 
list house. One of them chanced to fall into the hands 
of a large foundry in Michigan, and a reply came by re- 
turn mail, something like this, “Dear Sirs: We are 
astonished that you should solicit our foundry business, 
for we would have you know that our foundry is one of 
the largest foundries in Michigan!” And then the 
writer went on to state how many molders they employed 
and a lot of amazing statistics calculated to inspire us 
with awe. Of course, I apologized with due humility 
for having made such a horrible blunder, and the same 
time mentally card-indexed the writer. 

In applying for a position by letter, a great many ap- 
plicants spoil their chances by overdoing the matter. In- 
stead of stating briefly their age, past experience, refer- 
ences and why employment is desired, they too often go 
to the other extreme and write three or four closely 
written pages in long-hand—and indifferent long-hand at 
that—so replete with the applicant’s virtues that the su- 
perintendent wonders how such a model of perfection 
could be out of a job. And in getting a stack of applica- 
tions it is a certainty that the superintendent is going 
to give his first attention to the neatest and the shortest, 
and may not take the trouble to look at the others at 
all. I have known of such cases. 

Hi SIsiey. 

South Bend, Ind. 
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Safety Attachment for Power Presses 


The engraving illustrates a safety appliance for power 
presses which has been applied to a large number of ma- 
chines. After a trial of more than twelve months the 
output has been increased by its application, because of 
the operator’s disregard of accident. 

This attachment consists of two swinging levers, A and 
A’, pivoted on an axle or pin B, and situated on each 
side of the table of the power press. These two levers 
are connected with a bar or shaft C across the front. 
The lever A’ on the right-hand side of the press table 
is connected by a link D to the foot lever EZ, originally 
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used to trip the press, On the swinging lever is a pin 
F to engage the latch G. The draw bolt or latch @ is 
carried on two brackets H and H’, suitably attached to 
the right-hand side of the press table, and is retained in 
its position under the pin F’, in the swinging lever, by a 
spiral spring J adjusted for position by a stop collar K. 

It will be seen that it is impossible to operate the press 
until the bolt @ is withdrawn from under the pir F, 
because the swinging levers are held in position by the 
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SaretTy ATTACHMENT FOR PowER PREsS 


pin resting on the bolt, and are connected to the foot 
lever at the bottom of the press by the link D. Therefore, 
before the operator can bring the ram into operation he 
must draw the bolt or latch from under the pin by pulling 


, on the handle Z with his right hand, and depress the rod 


or shaft C with his left hand. In order to prevent 
the accidental tripping of the press by means of the foot 
lever, a guard M is placed over it, as shown. 
E. Gopparp. 
Nottingham, Eng. 


54 
Stock Squeezer for Wax Fillets 


Every pattern maker knows the value of wax fillets 
when making or repairing a pattern of either metal or 
wood, and no doubt a good many have had difficulty in 
applying the wax easily and evenly. The fillet stock 
squeezer shown will facilitate this and will enable them 
to have several sizes of stock on hand. 

The plunger A is made of solid brass, and has a 
shoulder on one end which will tell when the plunger is 
down to the bottom of the tube. The outside casing B 
is a brass tube with a solid bottom, in which the plunger 
slides freely. It has a flange on the outside to keep 
the collar from slipping out of place. It also has a half- 
inch hole at the bottom for the outlet of the wax. The 
brass collar C has a series of holes 7y to 14 in. in diame- 
ter, or any other suitable size. The inside of the collar 
is a sliding fit over the tube from the flange to the bot- 
tom, and is knurled on the outside so as to give a grip 
when changing from one side to another. 

White wax is used by hammering it out until it be- 
comes pliable. The block wax, which comes in large 
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cakes, is generally pliable and all that is required is to 
cut off pieces to suit. If beeswax is used, it is best 
to melt it, after which it should be set aside until it 
is just about setting, when it may be taken in the hands 
and worked out in rolls to fit the tube. A little oil on the 
hands will keep the wax from sticking to them. 

Now set the collar to bring the desired hole in place, 
fill up the tube with one of the rolls of wax, put the 
plunger in place and put under the mandrel press, or if 
no press is handy, put it between the centers of the lathe, 
and force with the tail spindle. The wax will come out 
in a steady string, and with a little practice, can be 
guided by the hand into a coil. It will not hurt if the 
coils lie on top of each other as long as they lie loose. 
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Stock SQUEEZER For WAX FILLETs 


After the plunger is down to the bottom, hold the 
plunger end of the squeezer over a flame until it just 
becomes warm, when it can be pulled apart ready to be 
refilled. A little haste should be taken when making 
beeswax stock, as it quickly becomes a little hard, mak- 
ing it difficult to work, but the softer wax when made 
pliable will stay so for some time. After the stock is 
made, it can be used as needed for putting fillets in 
patterns with a tool similar to that shown at D of what- 
ever radius is needed. Get the fillet tool warm and rub 
along over the stock, which will leave a nice clear fillet 
with no surplus wax to clean off. 

GrorGE RoGers, 

Philadelphia, Penn. - 
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Decimal Time Card 


The time-recording feature of the inclosed time card 
is both novel and interesting. The workman crosses out 
the time of starting and stopping work, using a separate 
card for each job or order. The hours being divided into 
tenths, or periods of six minutes, simplifies the work of 
the cost clerk in computing the cost of labor from the 
card, 

For example, should a man work from 10.30 to 4.42, 
as marked on one of the cards inclosed—counting to the 
right—-he has worked 5 hr. (omitting the noon hour), 
and counting down—12 min., or in all, 5.2 hr. The 
tenth of an hour is a very desirable feature in both fig- 
uring and using rate tables, and such rates as 2714c. per 
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hr. can be handled more readily and time kept closer 
than when 15 min. or quarter hours are dealt with. 
This time-recording feature can be embodied in piece- 
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SHOP TIME CARD. 
Order No. 


NATURE OF WORK 


Date__ 


Name 














7 |e |9 |i Jar faz fa 
Je | Be | % | 10s | te | 12s | is 
7p | Sep | Mra | 10mm | tise] iQue] te 



























































erat at ar ars 

? 

é 

. 

& 
PURER Pie ie 
f/f )F ele |e |e le)" \° 
eee Soa ee ee be 
2/2 FFE Sle \e\° 
fee Fe 1s |e 1 F |e |e 








Use seperate card for different orders. oK 














DecimaL Time Carp 


work or any other form of time card, as well as in the 
one shown, which is for general repair work. 
C. Lestize BARNUM. 
West New Brighton, N. Y. 
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Setting Diamonds 

The engraving shows a method of setting diamonds 
for emery-wheel dressing which I have successfully used 
for some time. I first take a length of %¢-in. drill rod 
and drill a hole in the end, about 4% in. deep, and just 
large enough for the diamond to be set to drop into. 
The size of drill to use can be found by trying the dia- 
mond in the holes of a drill gage. 

I next saw two slots in the end of the drill rod, cross- 
ing the hole at right angles to the same depth as the 
hole, the diamond is then dropped into the hole and the 
four sides pinched together in the vise until the dia- 
mond is held firmly in place. I then braze overall, the 
slots allowing the spelter to run well around the diamond. 
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SerTrinG DIAMONDS 
When cool I chuck in the speed lathe and dress 


with a file until the point of the diamond is exposed. 
It is advisable not to use lubricant when drilling the 
hole, as it makes it difficult for the spelter to flow. 
Frank K. Hopeson. 
Lancaster, Eng. 
8 


On automatic-machine drilling on brass, a heavier feed 
than on steel helps to work the chips out of the holes. Some 
do not consider lubrication on brass necessary, but if used at 
all, the work should be flooded. ‘ 
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DISCUSSION OF 





A Valve Grinder 


Il was much interested in G. S. Knapp’s valve grinder 
shown on page 72 as it came out while a friend and I were 
discussing the question of making such a device at home. I 
have always been taught to grind poppet valves with a quar- 
ter turn and to lift the valve to prevent the abrasive mate- 
rial from finding any cutting spots and grooves. Grinding 
in valves is really lapping and is usually considered the last 
word in fine fitting of machine parts. If not done right, 
however, it does not improve but injures good machine work. 

As Mr. Knapp uses one complete turn in lapping I would 
like to know the details of his scheme. He does not tell 
whether or how he lifts his valves during the operation. 
From the looks of the device I would think that he had re- 
course to some manner of slowing down his drilling machine, 
if he used a small one without back gears. The cost of his 
device would be nearer $50 than $25. 

J. TRIPP 


Orange, N. J. 
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Public Trade Schools or Shop Schools— 
Which? 


On page 455, reference was made to the report by Prof. 
Paul H. Hanus, of Harvard University and Dr. Herman 
Schneider, of the University of Cincinnati on “Vocational 
(Industrial) Schools,” being part of the report of the Com- 
mittee on School Inquiry of New York. The renort dis- 
courages the establishment of public trade schools and in- 
stead recommends continuation schools and codéperative 
courses. The reasons for opposing public trade schools are 
logical, and wherever such schools are established it can only 
be in large cities, under favorable conditions and benefiting 
but a few young people. , 

While we are still without definite guiding lines con- 
cerning the most desirable form of industrial schools, the 
idea seems to be gaining ground that in the end, our public 
schools and our whole educational system are best adapted to 
serve preparatory purposes only and to leave specific trade 
education to endowed trade schools, to shop schools, where 
these are feasible, or to trade schools, established by groups 
of related trades and separate from the public schools but 
administered under the guidance of the public-school author- 
ities with a joint board of manufacturers and mechanics as 
an advisory committee. 

Drawing conclusions from what experiences and observa- 
tions we have been able to accumulate thus far, concerning 
the workings and the results derived from established and 
successful shop schools, it would seem as if this form of 
school, or schools, would offer a solution of the problem as 
far as specific trade training is concerned. Particularly so 
if, as is done at the shops of the Westinghouse Electric and 
Manufacturing Co., evening continuation schools are pro- 
vided, in addition to the day apprentice schools, for all the 
employees who wish to avail themselves of the opportunity 
to increase their efficiency. 

Such a plan, as carried out under the excellent man- 
agement and the skill and highly commendable coéperative 
spirit of all the instructors at the Westinghouse plant, not 
only pays the company for the outlay in increased effi- 
ciency, but in its results it reacts favorably and beneficially 
upon the community by giving the young people an incentive 
to use their time profitably, to develop their talents, to stim- 


ulate their mental activity whereby they are better able to 
grasp their duties and responsibilities toward themselves 
and toward the community of which they are members. This 


mental stimulant is even worth more to the community than 
the increased efficiency is worth to a company, because it has 
a tendency to prevent that narrowness and stagnation of the 
mind which is so apt to take hold of factory workers, dead- 
ening their initiative, if there is such a disposition, and try- 
ing to find relief from this mental inertia in vulgar sport and 
perhaps low amusement. 
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PREVIOUS QUESTION 


In modern industrial life all activities of home, school, 
church, public life, shop, store and office are so closely in- 
terwoven and interdependent that whatever activity reacts 
beneficially upon the one, affects the other activities bene- 
ficially in one way or another; hence manufacturers cannot 
expect to get much good out of the social soil without, in 


some way, helping to put some educational fertilizer intu 
it for another crop of useful and necessary intelligence. 
Our friends in Germany have this thing down fine and 


with their usual patience, perseverance and foresight they 
have evolved and are still further evolving an extensive and 
effective system of shop schools. Since more than 60 years 
the larger industries in Germany have had shop schools or 
Werkschulen of their own. Therefore, like their continua- 
tion or fortbildungsschulen, their shop schools are not a 
new venture, and their study should therefore prove all the 
more interesting to our industries. 


German Shop Schools 


In April, 1911, there existed in all Germany 76 shop 
schools with an enrollment of 7647 apprentices. In 19 of 
these schools only unskilled workers are taught; in 16 


schools the number of unskilled workers is greater than the 
number of apprentices; in 8 schools the number of appren- 
tices is greater than the unskilled workers; in 33 schools 
only apprentices are enrolled. Twenty-seven shop schools 
serve the mining industry; 24 schools serve the machine 
building industry; 20 the iron industry; 2 serve the electrical 
industry; 1 the chemical industry; 1 the textile industry, and 
1 the pottery industry. In the shop schools of the machine 
industry 3543 apprentices were enrolled at the date of the 
report, April 1911. 

The subject matter for instruction varies with the aim of 
the school. Generally speaking all shop schools may be 
classed into three groups as far as the subject matter for 
teaching is concerned. The first group includes those schools 
where there is no necessity for trade education and only a 
repetition and better grounding of the elementary school 
branches is desired. The second group follows a different 
line of work by basing its usefulness upon the training for 
a higher standard in citizenship and a diffusion among the 
young people of a logical comprehension of the rights and 
duties of citizens, and to introduce them to a fundamental 
conception of social and political economy so as to enable 
them to judge for themselves in matters of public affairs. 
In this group no particular system of trade or business in- 
struction is attempted although some general instruction is 
given pertaining to the trade. 

The third group coérdinates trade instruction with gen- 
eral instruction, varying the one or the other according of the 
needs of the locality or the trade. The aim of the fourth 
group (an4 half of the shop schools belong to this group), is 
intensified specific trade training with the necessary tech- 
nical accompaniments and general academic subjects. All 
the machine and iron industry schools belong to this group. 
The high standard of technical knowledge and keen compe- 
tition have raised the requirements for ever greater perfec- 


tion, to such a pitch that specialization has become the 
watchword. Hence we find machine-shop schools in mining 
repair shops, in the iron industry and one in the chemical 
industry. 


Flexibility of Educational System ‘ 

In all these highly successful attempts to educate the in- 
dustrial workers the industries are greatly favored by the 
flexibility and freedom of the German cities and communi- 
ties to manage their educational affairs beyond a certain pre- 


scribed minimum by the state. For instance, a state, .like 
Wuertemberg, may require of the communities the estab- 
lishment of certain classes of industrial schools, but there 


is no hindrance to the establishment of other specialized or 
higher grade schools if a community so desires. 

In Prussia there is no state law compelling the com- 
munities to establish industrial continuation schools, nor is 
there a state law to make attendance at such schools com- 
pulsory. Such laws were introduced in the Prussian parlia- 
ment, at its last session, but the government withdrew them. 
The communities, however, have the right to establish such 
schools and compe! attendance by fine and imprisonment, and 
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it was because of the liberal use made by the communities of 
this freedom to establish compulsory industrial continuation 
schools that the Prussian government withdrew the bills 
mentioned above. In 1909 there were in Prussia 1719 in- 
dustrial and 381 commercial compulsory continuation schools, 
attended by over 360,000 pupils, and more have been estab- 
lished since. This freedom of action also permits freedom 
of expenditure; thus the City of Hagen, with 100,000 in- 
habitants claims a more perfect system of industrial con- 
city of Berlin 


tinuation and commercial schools than the 
posesses. Again the flexibility in the application of methods, 
beyond a certain prescribed minimum, allows adaptation to 


local conditions, wherein is found the reason for a differ- 
ence in character of continuation schools. 
Relation of Continuation School to Shop School 


In considering the scope of industrial education in Ger- 
many it is well to bear in mind that its industrial continua- 
tion schools, which are near a hundred years old, primarily 
served the needs of the handicrafts and organization, and 
subject matter was arranged to suit those needs, and still is 
so arranged to the largest extent to serve the needs of the 
crafts. When production on a large scale in factories be- 
came more general, but before it had attained the modern 
enormous scale, and before such a high degree of specialized 
skill and technical knowledge was required, the industrial 
continuation school, likewise, was efficient enough to serve 
the needs of the industry, as it served the needs of the 
crafts. 

Where the expansion of the industry in quantity and 
quality of product demanded a different industrial training, 
the shop school made its appearance either wholly inde- 
pendent of the continuation school outside the shop, or giv- 
ing specific trade instruction in the shop and sending the 
boys to the continuation school for their general instruc- 
tion, or having the teachers of general subjects in the con- 
tinuation school come to the shop school for instruction. 

Attention is called to this interrelation of different types 
of industrial education. in Germany, which, while apparently 
serving different purposes, yet support and supplement each 
other as occasion requires. It is an example of how the 
German system of education avoids and prevents educational 
waste, where we, with our isolated and fragmentary educa- 
tion produce an enormous amount of educational waste. 


Advantages of Shop Schools 


In the report of the German Commission on Technical 
Education from which most of the above was gleaned, it is 
instructive to note the reasons given for the maintenance of 


shop schools. The freedom in selecting, and the flexibility ir 


applying, such subject matter, which is eminently suitable 
and applicable to the work and will serve further uses, is 
considered of great advantage. It avoids loss of time and 


energy in the acquisition of material which is not used, and, 
therefore, soon forgotten. This applies to both the subjects 
pertaining to general education as well as specific trade edu- 
cation. Moreover, the immediate application and intimate 
contact of the subject taught to the work in hand produces 
better results than can ever be obtained from a school out- 
side the shop. 

The pupils learn to understand the value of their efforts 
in producing successful results, and thus, are cultivated a 
sense of responsibility and insight into the necessity of co- 
operation which go far to contribute to their future effi- 
ciency as mechanics and citizens. Thus, the shop school be- 
comes a source of lessons in the duties of one’s vocation, as 
well as of life, while the continuation school remains moth- 
ing but a school to the young man. All this stimulates ef- 
fort and creates a feeling of satisfaction in the things ac- 
complished, seldom accomplished in a specific trade school 
outside of the shop, because of the lack of close connection 
with the efforts made and the aim to be accomplished. 

Another advantage in favor of the shop school is the posi- 
tion of the teacher and his relation to the pupil. In the 
shop school the teacher is a permanent employee of the con- 
cern, a practical man thoroughly versed in the nature of the 
work and the needs of the shop, and able to call the attention 
of the apprentice to how far his financial success depends 
upon the success of his work and of the financial success of 
his employer. Thus, the teacher in a shop school occupies a 
point of superiority that cannot be acquired by a teacher in 
a public school. However efficient the teacher in a public 
trade school or technical high school may be, he lacks the 
effectiveness of immediate connection and application of his 
work to the shop. Another point is the power of exercise of 
shop discipline by the shop teacher in the shop school, which 
reacts favorably upon the work in the school with bene- 
ficial results in attendance and conduct. 

Any measures of a social, economic, recreative or admin- 
istrative nature which requires or makes desirable combined 
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efforts can be carried out with the help of the discipline at 
similar measures, however desirable for the good of all, 
the disposal of the shop school, while the carrying out of 
would likely fail for lack of support in the publi¢é school. 
The shop school also permits a better classification of pupils 
as to their mental capacities and closer observance of in- 
dividualities, with consequent better judgment in doing jus- 
tice to individual talent. In a shop school the young people 
become acquainted with the business end of their work, 
which is of great advantage to the boy, to the employer and 
to the community. If the boy is ambitious, such knowledge 
is of considerable help to him in his efforts for advancement. 

If we, in the United States, get compulsory continuation- 
school attendance laws, as the prospects are that we will, 
then shop schools will flourish in order to avoid sending em- 
ployees to schools outside. The shop school furnishes a logi- 
cal solution of the question for training sub-foremen and 
foremen. The talented ones among the apprentices can be 
easily discovered and what increased knowledge they may 
require for their positions can be given in special classes in 
connection with their work. Socially the shop school may 
become a means to modify the antagonism between employer 
and employee by using the organization of the school to gain 
the employee’s good will and confidence. 

From whatever point we may lock at these socializing 
movements, whether we are opposed to them, whether we 
are in favor of them or are indifferent, mutual good will and 
confidence are welcome under all circumstances, and what- 
ever helps to bring this about is a social and economic ad- 
vantage in modern industrial society. 

Tn two cases of German shop schools, outsiders were ad- 
mitted because the existing continuation school could not 
give the instruction desired. In one case several industries, 
each one being too small to have a school of its' own, com- 
bined for the establishment of a joint school dividing «he 
expense pro rata according to the number of pupils. 

The conditions for the admission of apprentices vary 
greatly. In the electrical industry there are at present so 
many applications that the successful candidate for appren- 
ticeship has to pay 300 marks ($75) admission fee. In the 
machine-building industry with plenty of timber to select 
from, no fee is exacted but a small wage is paid weekly. 
Three to four years’ apprenticeship and schooling is the rule. 
In cases where helper boys and skilled apprentices come to- 
gether in the same classes and the technical demands are 
not very high, both receive the same instruction, otherwise 
they are separated. As a rule helper boys are excused from 


drawing classes. 
Schools connected with mines. Average per pupil per year........ .. $4.00 
Schools connected with the iron industry. Average per pupil per year.... 6.25 


Schools connected with the machine industry. Average per pupil pervear. 11.75 
COST OF GERMAN SHOP SCHOOLS 


Six shop schools have established preparatory classes for 
backward beginners. Opinions differ as to the best practical 
way of training foremen. Some claim attendance at a higher 
school, for the attainment of more technical education, is 
necessary, while others hold that shop education is suffi- 
cient. In 48 schools the number of school hours per week is 
from 4 to 6; in 28 schools from 6 to 10 hours per week. 
In 21 shop schools the schooling is all during working.-hours. 
In most of the other schools, school hours are partly during 
working hours and partly after 6 in the evening; a few ex- 
tend school to 8 in the evening. In 27 schools all the teach- 
ers (89) are academically trained school teachers; in 10 
schools none but practical shopmen (49) are engaged as 
teachers; in 39 schools (256) school teachers and practical 
men teach together. Sixty per cent. of the practical teach- 
ers are in the machine industry. 

In the schools for unskilled workers, elementary instruc- 
tion in civics, common law, insurance law, language, etc., 
and sometimes the rudiments of technical matters, is the 
rule. Drawing receives much attention with all apprentices 
while in the machine builders’ schools, specialization of sub- 
jects with less matter of a general nature and a maximum 
of technical subjects is required. 

PAUL KREUZPOINTER. 

Altoona, Penn. 
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When handling heavy work into and out of machines, it 
is best to be sure that the sling is safe. Rope slings are not 
so likely to slip as chain slings, and generally give warning 
before they part. A rule covering the strength of chains, 
which is easy to remember is: The number of eighths in the 
diameter of the iron in the chain, multiplied by itself and 
divided by 8, gives the safe working load in tons. For in- 
stance, a chain is made of %-in. iron. Multiplying the 3 by 3, 
gives 9. Dividing 9 by 8 gives 1% tons, the safe working 
load. 
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EDITORIALS 





Standardizing the Making of Auto- 
mobile Parts 


The specialization and subdivision of machine work 
probably began with the advent of bolt and machine- 
screw making as a separate branch of the industry. Be- 
fore that time, and it is not so many years ago as might 
be imagined, the making of all bolts and screws was a 
regular part of all machine building. Nor has it pro- 
gressed far beyond the bolt and screw stage in the metal- 
working machinery lines. For, while spindle forgings 
are sometimes bought rough bored, and racks and gears 
are occasionally made by others, ball handles and oil cups 
are about the only parts that are purchased complete to 
any extent. 

The bicycle brought the first development of the “parts” 
industry and this has grown with the advent of the auto- 
mobile, until it assumes far greater proportions than 
might be imagined. It is not confined to such complete 
units as motors, transmissions, front and rear axles, etc., 
but is subdivided into cranks, end camshafts, piston rings, 
gears and even gear grinding after hardening. This sub- 
division allows some wonderful specialization along dis- 
tinct lines, but it also introduces some very real problems 
and emphasizes the necessity of standardization very 
forcibly. 

One of the stumbling blocks in the way of this is the 
unfortunate fact that, in too many cases, the automo- 
bile has not been developed by mechanics but by inventors, 
tinkerers and wagon builders, who knew little or nothing 
underlying mechanical principles. As a result, we find 
a wide diversity of devices for the same purpose , not only 
differing in type but in size and strength, and from a 
wide factor of safety to little or none. We see a large 
transmission used with a small motor and vice versa, This 
designer believes that a 1-in. shaft is ample, the next in- 
sists on 114, while the third feels that nothing smaller 
than 1,'; will possibly answer. The result is increased 
cost of manufacture and trouble for the maker of parts 
on contract. 

Here again the general ignorance of actual measure- 
ments and of absurdly small tolerance is plainly seen. 
They demand a limit of a half thousandth without realiz- 
ing what that really means on commercial work. And 
worst of all, they demand it in places where ten times 
this tolerance would be just as good in every way. There 
seems to be a need for a campaign of education, both as 
to actual measurements and suitable tolerances. This 
might be profitably extended to cover the cost of securing 
the various tolerances so that one could determine whether 
the smaller tolerance was worth what it cost. 

It is no reflection on the ability to do the best work- 
manship, to ask for more tolerance on many jobs. No 
matter how well equipped or how skilled the operator, it 
takes more time and costs more money to keep within a 
half-thousandth than double this tolerance, and those 
who demand the finer limits, whether unnecessarily or 
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not, should pay the cost of securing it. All of these prob- 
lems can be made easier by standardization. 

If it should be decided that a 1-in. square shaft would 
be used in all cars of a certain range of power, makers 
could be prepared for it. If it be further determined 
that a tolerance of three-thousandths is permissible for 
these shafts, another important step has been taken. It 
does not matter so much what is adopted as that all adopt 
the same thing, assuming, of course, that it will do the 
work satisfactorily. 

es 
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Why Boys Leave School 


At least half of the boys the country over leave school 
as soon as the law allows, which is usually at 14 vears 
of age. But only a small percentage leave through any 
real pressure from their parents. That is, the great ma- 
jority of parents worship education per se and are willing 
to make whatever sacrifice is necessary to continue their 
children in school. 

On the other hand, the majority of employers who 
have work to offer which is fit for these boys, do not 
want them until they are at least 16 years old and many 
not until they are 18. The amount of money which boys 
up to these ages can earn is certainly not in any degree 
an equivalent for the education which they should obtain 
in the two- or four-year period. The almost universal 
plea on the part of the children is that they hate school 
and want to work. What does this mean? What part of 
school life do they hate and what part of shop life do 
they crave ? 

One of our correspondents who has had abundant op- 
portunity to investigate these matters holds that the 
largest cause of this defection is a lack of willingness to 
think and to take responsibility. That is, it is a form 
of mental laziness. As he views the situation a boy 
feels that he can dodge responsibility for correct arithme- 
tic, English and everything else he is taught in school 
by entering a shop. There, at his age, he is only allowed 
to do work which is almost automatic in its nature, which 
requires almost no thought and little attention for its 
successful completion. He is only given work which does 
require thought and attention as he shows willingness to 
do it; which means that many never rise at all and the 
rest comparatively slowly. 

To a boy 10 hours a day in the shop spells more liberty 
than 5 hours in a schoolroom, because in the shop he only 
does what he can easily do without mental exertion and 
without worry. In the schoolroom he is expected, at least, 
to be constantly on the alert and strained up to concert 
pitch. 

All this appears to be a strong argument for diluting 
study with work, or of sandwiching in a reasonable 
amount of study with work, and for spreading the work 
over a long period so that it may not be necessary to 
crowd responsibility for difficult work upon a boy too 
soon. Educators in the past have dealt solely with the 
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youth of large mental capacity, boys who would probably 
have succeeded anywhere... What is needed now.is an edu- 
cational system that will deal with the slower but equally 
stable boy. 


Aud 


Outlet for Discarded Machine Tools 


We have commented at various times in these columns 
upon the desirability of maintaining thoroughly uptodate 
equipment in manufacturing establishments in order to 
utilize the plant to fullest advantage and secure high 
production from machinery and labor. It has also been 
pointed out in this connection that at least one well known 
machine-building firm has adopted the policy of never re- 
taining a given machine tool in its shop after about 7 
or 8 years of service. It is believed by the manage- 
ment that at the end of that time the improvement in a 
given line of machines or the development of entirely new 
types of tools for the same purpose make it relatively un- 
vrofitable to continue to utilize the older machines, and 
so they are disposed of one by one as fast as they reach 
the end of the period of service referred to, and their 
places are filled with more modern tools, 

Naturally the question arises, where is the natural field 
for the utilization of the discarded tools? Or, at least, 
this question could well arise if all of the progressive 
shops in the country were to adopt a similar policy and 
replace their equipment after this fairly short length of 
time. If we stop to consider the matter, we shall find 
that among the thousands of machine shops scattered 
about the land, there are a large number in which the 
real uptodate machine tool is considered of comparatively 
little importance. There are numerous establishments 
building special work of a nature which does not admit 
of the application of methods of intensive production ; 
there are a multitude of jobbing and repair shops where 
a good share of the tools can never be used continuously, 
or perhaps for more than a few hours at a time and 
where there can be no commercial reason for the installa- 
tion of the most highly efficient machines, simply because 
the conditions obtaining do not admit of even the older 
tools being used to anything like full advantage. And 
there are plenty of small shops just engaging in busi- 
ness along certain lines where the element of competition 
and other usually urgent factors are sufficiently incon- 
spicuous to make it possible to employ, satisfactorily, 
tools by no means of modern design, but considerably 
cheaper in price. ; 

Presumably a large percentage of such shops start op- 
erations with second-hand machine tools in greater or 
lesser numbers, and these places form the legitimate out- 
let for the used equipment of the larger concerns who 
can conduct their operations on a more efficient 
With the growth of the smaller shop, if it has a progres- 
sive management, its need for better tools will be recog- 
nized as it arises and the old machines will here too be 
replaced with equipment suited to current requirements. 


basis. 
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Industrial Service Movement 


Welfare work, initiated and fostered by employers as a 
movement of amelioration in industry, is a dead issue in 
this country. Many widely published attempts of this 
kind have been abandoned and new ones are not being 
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started. But simultaneous with this abandonment by em- 
ployers, has come a taking up of the work through the 
Y. M. C. A. A new feature of this is the industrial ser- 
vice movement among engineering students. 

This has grown out of the belief that the engineering 
student ought to have a first-hand knowledge of the men 
whom he will later direct, of their ambitions, desires, 
economic condition, and the lives they lead. In New 
York City alone, 166 engineering students are doing work 
with working people. They are drawn from Columbia, 
the New York University and the College of the City 
of New York. They are teaching English, mechanical 
drawing, mechanics and associated subjects to some 1500 
Of these, 700 men speak a foreign lan- 
Two hundred men 


men and boys. 
guage ; the list covers 14 nationalities. 
speak English, and there are 600 boys. 

This movement is to be commended, for it is bringing 
desirable first-hand knowledge to a body of young men 
who some day are to be engineers. The belief is rapidly 
growing that our industrial and economic problems of 
the present and immediate future are to be solved by en- 
gineers or they will not be solved at all. Thus the more 
intimate knowledge the engineer has of working condi- 
tions, of industry, of the persons who are doing the man- 
ual work of the world, the better equipped he is to at- 
tack the broad problems when the time is right. 

At the same time, one cannot help but speculate a lit- 
tle as to the advantages which might come if this work 
were extended. The knowledge that we gain of anything 
is far different, whether we view it from the position of 
an onlooker or are in intimate contact with it, and de- 
pendent upon it for seme part of our condition in life. 
If these 166 young men could have a year of manual 
work, under the same conditions, with the same pay and 
living the same lives as the people with whom they are 
now only working for a few hours each week, their knowl- 
edge of industry and industrial conditions would be far 
keener than it can otherwise be. It seems a pity that 
something of this kind cannot be inaugurated, for the 
engineer of the immediate future, even more than the 
engineer of the present, will be a manager of men, in- 
stead of merely a builder and overseer of machines. 
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There seems to be quite a tendency in some quarters 
to revise the names of machines and their parts. This 
has much to commend it in most instances, as there is 
hardly a line of machine work which is not open to im- 
provement of this kind. But, while it is our firm belief 
that the names of many of the machines themselves could 
he changed to advantage, it seems to be the part of wisdom 
to attack the most obvious discrepancies first, leaving 
the names of long standing and the fairly general accept- 
ance for another time. 

This is, of course, directly opposed to the old admoni- 
tion to attack the hardest problem first. But after people 
have become more or less used to changes of this kind, 
it should be easier to change the more important names 
than at present. We know that “old man,” “crab” and 
“backstay” have no real meaning as the support for a 
ratchet drill, yet all of these and more, are used in vari- 
ous sections of the country. Could not a name which 
shall adequately describe the simple device in question 
very well be made one of the first objects for attack in 
this direction ? 
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SHOP EQUIPMENT NEWS 





Grant Rotary Vibrating Riveter 


The machine here illustrated was recently brought out 
by the Grant Manufacturing & Machine Co., Bridge- 
port, Conn., to meet the demand for a small light bench 
riveting machine of 14 in. capacity and capable of oper- 
ating in close corners and places impossible to reach with 
its regular riveting machines. 

The spindle of the machine is operated through the 
medium of an eccentric and a vibrating hickory helve, 
a rubber ball being interposed between the top of the riv- 














The pulley on the machine is normally running idle 
and is brought into action through the medium of a fric- 
tion disk by depressing a foot treadle, which closes the 
friction disk by means of a ball-thrust bearing. As soon 
as the pressure on the foot treadle is released, the pulley 
runs idle on the shaft and a brake is automatically put 
upon the shaft, which stops the machine almost in- 
stantly. The helve is operated by an eccentric and con- 
necting-rod which, being cushioned with rubber collars 
on both sides together with the rubber ball between the 
helve and spindle, makes the machine itself absolutely 
noiseless except when the rivet is being headed, when 
a slight hum is noticeable. 


Height-Gage Attachment for Combi- 
nation Squares 


This attachment was developed with a view to increas 
ing the range of usefulness of the combination squares. 
It consists of a hardened and ground jaw or blade whiclt 
is held securely on the scale by an eccentrically located 


taper locking stud connecting the blade to a semicircular 


saddle piece. When only partially tightened, a firm yel 
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Grant Rorary Vipratine RIverer 


eting spindle and the end of the helve. The spindle is 
positively rotated by means of a worm and gear; the worm 
having a four-step grooved cone pulley for a round belt, 
mounted on its end, which is driven by a correspond- 
ing grooved cone pulley on the main spindle. The pur- 
pose of these grooved cone pulleys is to vary the rotating 
speed of the spindle. They enable the operator to pro- 
duce very smooth work. 

It sometimes happens that with a fixed number of 
blows per second on a certain rotating speed of the 
spindle, the vibrating spindle will always strike in the 
same relative position, thereby causing a series of inden- 
tations on the rivet which will present a bad appearance. 
The machine is driven by a y-in. round belt from a 
grooved pulley on the countershaft onto a loose friction- 
driven pulley on the machine. 


Heieut-Gace ATTACHMENT 


free movement is afforded whereby it may be quickly 
and accurately brought to the position desired. Ample 
compensation is provided for any variation in widths of 
12- and 24-in. combination square blades, for use upon 
which it is designed. 

It is useful as a height gage in connection with regula- 
tion square stock as a base and for laying out and gaging 
dimensions on the surface plate, planer, shaper or miller. 
Used in pairs it is available as a beam caliper. Settings 
can be made for inside or outside measurements and these 
can be for either edge of the seale. thus giving a choice 
of the various graduations. Lying flat on the surface of 
the work, and the back of the attachment being flush with 
the face of the scale, many useful applications are sug- 
gested. This tool is a recent product of the Alvan Manu- 
facturing Co., Newark, N. J. 
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The Francke Flexible Coupling 


Fig. 1 shows a flexible coupling which is marketed by 
the Smith-Serrell Co., Inc., 90 West St., New York, 
N. Y. It is an ordinary flange coupling connected by 
flexible instead of rigid bolts. The flexible pins, Fig. 2, 
are made of tempered-steel leaves, held at each end by 
a keeper which prevents their getting loose or lost, and 
makes of each pin a flexible bolt. 

The keepers A, Fig. 3, are slotted at each end to en- 
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Fic. 1. THe FLEXIBLE CouPLING 
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Fie. 2. Tur FLEXIBLE BOLT 

















VIEWS 


SECTIONAL 


gage the spring rings B, which also fit in a groove in the 
coupling flanges (. They hold the leaves D in a radial 
position for driving, and also hold the keepers stationary 
in the coupling flanges. 

All the leaves except two short ones at each end are 
slotted, as shown in Fig. 2. The short ones are held sta- 
tionary, making all movement come on the tempered-steel 
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leaves. The slotted leaves do the driving and distribute 
the work over a large area of hardened steel. The slots 
in the leaves allow the coupling to adapt itself to any 
misalignment and also to float endwise. When shafts are 
out of line, the coupling runs open on one side and shut 
on the other, as shown in Fig. 1. These couplings are 
made in a variety of sizes. 


$3 


Bench Drilling Machine 


It will be noted that the work rest on this machine is 
of somewhat unusual design. It is rapidly adjusted to 
accommodate different-shaped work by pulling it out suffi- 
ciently to clear itself and releasing it in line with the 
dowel pin. The rest is then kept in position by the 
spring shown. 








= = 











BENCH DRILLING MACHINE 


The design and operation of the spindle head are ap- 


parent. The machine is made with several types of 
monitor rests by G. R. Mellon, 14 E. 17 St., Kansas 
City, Mo. 
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Ball-Bearing Hanger 


In describing the “SKF” ball-bearing hanger on page 
752, the uses of the adapter and the action of the bearing 
under strain were a bit confused. The use of the double 
row of balls in connection with the spherical outer race 
leaves the inner race free to move in any direction, should 
the shafting spring or even be permanently bent. As 
shown in Fig. 2 of that issue, the curve of this outer race 
has its center at the center of the shaft, avoiding binding 
in any position it may assume. The use of the adapter 
itself is standard practice in ball bearings for this pur- 


pose. 
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Forming Press for Automobile Side 


Frames 
The halftone shows a rear view of an automobile side- 
frame press, claimed to be the largest of its type yet 
constructed. The moving table has an area of 18x3 ft., 
and the machine is capable of forming side frames of 4- 
in. chrome-nickel steel up to 18 ft. in length. 
It will be seen 
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Sharpener for ‘‘Vixen’”’ Files 


Users of “Vixen” files, the file which has curved teeth 
milled in the face instead of being struck up as in the 
ordinary file, will be interested to know of the machine 
which has been devised for sharpening the teeth when 
dull. 

The sharpening device is simple, consisting of a swivel- 
ing grinding 





that the moving 
table is raised 
by four solid 
connecting rods 
which are fitted 
to the crank- 
shaft, the con- 
necting rods 
being equally 
spaced over the 
entire length. 
Lubrication of 
the connections 
is by a_ high- 
pressure oil 
pump, mounted 
on the back of 
the moving 
table, as shown. 
Adjustment for 
depth of draw- 
ing is provided by 
the nuts holding 
the upper head. 
The distance be- 
tween the mov- 
ing table, when 


up, to the bot- An. MACHINIST 








head, carrying a 
fine grinding 
wheel of suitable 
shape, and a 
sliding table on 
which to hold 
the file te be 
sharpened. The 
illustration 
shows this in 
considerable de- 
tail, making 
clear the various 
adjustments of 
the wheel and 
work. The re- 
grinding makes 
the file prac- 
tically new and 
can be repeated 
four to six times 
before the file 
must be dis- 
carded or recut. 
The direct sav- 
ing, however, is 
not the only 
point to consider 








tom of the upper 

head, with ad- 

justment all up, 

is 32 in.; the upper head has an adjustment of 22 inches. 
Owing to the stress to which the upper head, mov- 

ing table and gearing are subjected, these parts are made 

of stcel casting, and the gearing is machine cut from 


the solid. The machine is provided with a driving gear 


on each end of the crankshaft, these gears being driven 
through treble reduction gearing. The driving gear which 
imparts power to the main gears is placed centrally in 
order to overcome torsional strain on the main back shaft. 
Control of the machine is by a double-grip friction clutch, 
operated by hand. 

The driving pulley, as well as the flywheel, is provided 
with a shearing pin. This operctes to prevent injury to 
the press, when through carelessness or otherwise, a 
wrench, bar, or some foreign article is left on the top of 
the die, or when the press is not adjusted properly as 
regards the shut height of dies. 

Provision is made for ejecting the formed work from 
the sunk die on the lower table by knockout bars mounted 
inside, and a series of holes in the moving table permits 
the knockout pins to be placed in the proper position 
to eject the formed work. The total weight of the ma- 
chine shown is 300,000 lb., and 75 hp. is required to 
operate it at its maximum capacity. It is a recent de- 
sign of the E. W. Bliss ec Brooklyn, N , 2 
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in estimating 
the value of de- 
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SHARPENER FOR “VIXEN” FILE 


vices of this kind. For it often happens that the use of a 
file just when it is wanted is worth more than its original 
cost. The time saved by being able to sharpen a tool 
without sending it out of the shop often allows work to 
be completed much sooner than would otherwise be the 
case. The sharpener is made by the Vixen Tool Co., 
Philadelphia, Penn., one size of machine being adapted 
for the various sizes and grades of files. 
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Cutter and Reamer Grinders 


The halftones represent grinding machines recently de- 
veloped by the Union Twist Drill Co., Athol, Mass. 

Fig. 1 shows a formed cutter grinder designed to grind 
formed cutters radially so that the cutter runs true and 
insures each tooth doing its proper share of cutting. It 
has a capacity for cutters up to 2%4 in. in diameter and 
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Fig, 1. Formep Curtrer GRINDER 

















Fig. 2. CuTTER AND REAMER GRINDER 


3, in. thick, and carries a grinding wheel 5 in. in di- 
ameter. 

The second machine is a 
grinder designed for sharpening straight or spiral mill- 
mills, mills and straight 


The machine is capable of. grind- 


universal cutter and reamer 


ing cutters, face end 


or laper reamers, 
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ing on centers a cutter 12 in. in diameter or a 
reamer 24 in. long. A cup form of wheel is used in 
order to secure a flat clearance and a strong cutting edge. 
The spindle is steel, hardened and ground and runs in 
bronze boxes provided with means for adjustment for 
This machine weighs 1500 lb. and occupies a 


wear. 

floor space of 35x961% inches. 
os 
ee 


Electric Riveters 

The halftones represent a line of electric riveters re- 
cently developed by the Eveland Engineering & Manufac- 
turing Co., Philadelphia, Penn. 

The electric form of riveter eliminates the necessity of 
moving parts and bearings, except for the rack and pinion, 
as shown in Fig. 1. The die heads are readily replaced 
and vary in weight from a few ounces to 1% lb., ac- 
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Fie. 1. Evectrric RIveETER 
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Fie. 2. PortaBLe Evectric RIVETER 

cording to the size of the machine. The operation of the 
machine is evident from the illustrations. The rivet or 
rivet rod is heated in the machine by electric current, the 
head shaped and the rivet pressed to place in a simultane- 
The electric form has the advantage of 


ous operation. 
The riveter is adapted for rivets of any 


hot riveting. 











May 15, 1913 AMERICAN 
metal in various diameters and lengths, and the design 
is such as to eliminate the possibility of shock through 
the formation of an arc. 

The machine shown in Fig. 2 is of the portable type, 
and when desired, one of the electrical contacts may be 
made at the end of a building, boiler or other article to 
be riveted, while the rivet head may be any distance away. 
Both the stationary and portable types are made in a 
variety of styles and sizes. 


os 
ve 


Generating Square Holes for Sliding 
Bar 


EDITORIAL CORRESPONDENCE 


Several years ago the Frost Gear & Machine Co., Jack- 
son, Mich., began experimenting with a machine to gener- 
ate square holes in sliding gears for automobile trans- 
mission. This was not because this company was not 
familiar with broaching methods, but because under the 
conditions then existing it was impossible to obtain 
broaches in less than from four to eight weeks, and, after 
obtaining them, their length of life was uncertain. As 
it became necessary to be able to handle work much more 
promptly than this, the Frost company set about utilizing 
a Fellows gear shaper for this work, as has been done in 
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many instances, and it also began the development of a 
machine especially for this kind of work. One of these 
machines is shown in Fig. 1, and, although some of the 
details have been improved since it was built, it is doing 
excellent work of this kind. 

One of the generating heads is shown more in detail 
in Fig. 2. All of the outside gearing and the various 
adjustments for securing the desired movement of the cut- 
ting- or generating-tool edge are shown. Unlike the move- 
ment in the Fellows machine, the work remains stationary 
in this case, all of the necessary movements being im- 














Fic. 3. GRINDING THE CUTTERS 














Fie. 1. Sguare-Hoie GenerRATING MACHINE 





Fie. 2. ONE OF THE GENERATING HEADS 
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parted to the head carrying the cutting or generating tool. 
The necessary motion is obtained by the movement of 
two eccentric sleeves, one within the other, in the proper 
time, by means of suitable gearing, and provision is made 
for feeding the tool into the work. The results of using 
this type of cutter are quite gratifying, especially on alloy 
steels, some of which have a great tendency to tear and 
leave a rough surface. The square hole can be generated 
with any desired degree of accuracy. After several years’ 
use the work has been pronounced satisfactory in every 
way. 

The making of the generating tool 1s, of course, an 
important part of this work. The method of doing this 
is shown in Fig. 3. By keeping, a stock of.blanks on 
hand, as at A, the shanks being all fitted and the three- 
cornered end milled as shown, it is easily possible to pro- 
duce a cutter for a new size in a very few hours, and it 
was this feature which carried the day in favor of this 
type of machine. 

High-speed steel ends are electrically welded to the 
shanks A. as shown at B. These are then roughed out 
in the miller and finally finished on the grinder, as shown. 
In order to secure these of the proper shape, a special 
holding fixture has been made as shown at the right, so 
as to give the cutter the same movement it will receive 
when in the machine, generating the hole in the gear. 
Here again the double eccentric sleeves come into play, 
these being inclosed in the round casing shown. 

The motion is imparted by a belt from above, driving 
the pulley D and the gear E, meshing with suitable gear- 
ing, which cannot be seen from this position. Adjust- 
ments are made by the capscrew F’, and when the holder 
is correctly set, the belt on # drives the cutter through 
the correct path, so that the sides of the cutting end are 
ground to exactly the proper shape to produce the de- 
sired results in the hole of the gear. The grinding wheel 
is of the cup variety and grinds the proper relief back 
of the cutting edge and at the same time it forms the 
correct shape. Then the end of the cutting tool is re- 
volved against the curved or outer surface of an ordinary 
disk grinding wheel, which concaves the end and produces 
what is equivalent to a top rake on the end of the cutting 
tool. 


os 
oe 


Wearing Quality of Gears 
A correspondent wishes to know about the wearing 
quality of gears of various material. He asks:- What is 
the relative wearing quality, in the same class of service, 


for a cast-iron gear and pinion running together; also 
of two steel gears, about 0.40 per cent. carbon, running 
together. The mating gears are of the same size, the 


matter of strength is not important, it is merely a ques- 


tion of durability. 
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SELECTED STANDARD SPECIFICATIONS. Five hundred 
and twenty 6x9-in. pages: no index; cloth binding Price, 
$3. American Society for Testing Materials, Edgar Mar- 


burg, Secy. Philadelphia, Penn. 
This volume has been published following the congress 
of the International Association for Testing Materials, held 


September, 1912. It contains 20 standard 
steel products, selected from among the 53 
published in the society's yearbook 


in New York in 
specifications for 
standard specifications 
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for 1912. They are here reprinted in four languages, Eng- 
lish, German, French and Spanish. The specifications in any 
one of these languages may be obtained in paper covered 
pamphlet form at $1 each. 


By Millar and Maclin. One 
ages; 78 illustrations; 
McGraw-Hill Book 


DESCRIPTIVE GEOMETRY. 
hundred and twenty-one 5x7%-in. 
no index; cloth Satine. Price, $1.50. 
Co., New York, 

The purpose of an book is clearly presented 
author’s preface as shown by the following quotation: 

In preparing the following text in descriptive geometry, 
the authors have endeavored to make the subject easier for 
the student; to help ce student to visualize magnitudes in 
space; to present the subject more nearly in accord with com- 
mercigl practice. In order to accomplish these three things 
the ground line is omitted 

By the omission of this ground line and, therefore, the 
traces of a plane, the student’s attention is centered on the 
object or magnitude in space, and not on the planes of pro- 
jection. This teaches the student to visualize the object 
rather than to memorize the projection of the object. 

The third quadrant is used quite generally in the draftins 
office in this country. It seems logical, therefore, to present 
the subject of descriptive geometry in the third quadrant, 
which is done in the present text. 

There are six chapters with these headings: First Prin- 
ciples; The Elementary Principles of the Point, Straight Line, 
and Plane; Applications of the Elementary Principles of the 
Point, Straight Line, and Plane; Curved Lines and Surfaces; 
Plane Sections and Development of Curved Surfaces; Inter- 
sections of Curved Surfaces. Throughout there is a pléntiful 
number of problems for the use of the student. It is further 
stated that while this method of presenting the principles is 
new in American text, it has been used at the University of 
Wisconsin for some time with satisfactory results. 


in the 
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Hans Renold, of Manchester, England, sailed for home on 
May 10, after a business trip in this country. 


Walter Knapp, formerly assistant shop superintendent, 
machinery division, Philadelphia Navy Yard, has accepted the 
position of chief engineer in the Cleveland office of the Stand- 
ard Engineering & Drafting Co. 


H. T. Latto, for several years connected with the sales de- 
partment of the National-Acme Manufacturing Co., Cleveland, 
Ohio, has been appointed Eastern sales manage!, with head- 
quarters in New York City, succeeding L. M. Waite, recently 
resigned. 
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Samuel L. Moyer, first vice-president of the Lunkenheimer 
Co., Cincinnati, Ohio, died at his home in that city on May 3. 
He was a native of Cincinnati and had been connected with 
the Lunkenheimer Co. for the past 23 years. His activities 
in the affairs of the National Metal Trades Asseciation won 
for him a large circle of friends in the metal-working field. 
At the time of his death Mr. Moyer was but 39 years old. 


Daniel Simonds, president of the Simonds Mfg. Co., Fitch- 
burg, Mass., died on May 5, aged 65. 

Mr. Simonds was born in Fitchburg and at an early age 
entered the saw industry in which his father had been en- 
gaged. The large manufacturing interests now carried on 
by the Simonds Manufacturng Co. had its beginning in 1832, 
when Abel Simonds (father of Daniel) in company with J. T. 
Farwell, formed a partnership under the name of J. T. Far- 
weli & Co. and began the manufacture of scythes in West 
Fitchburg. 

Later this partnership was dissolved and Abel Simonds 
became the owner. In 1868 the Simonds Manufacturing Co. 
was incorporated with a capital stock of $50,000, and the plant 
was moved from West Fitchburg to its present location. The 
new company took over the business organized by Abel Sim- 
onds, and Daniel Simonds entered the employ of the firm. He 
held various offices in the company from time to time as the 
company grew, and in 1888 succeeded to the presidency. It is 
to his executive ability that much of the business growth of 
the company is attributed and his personal interest in the 
welfare of his employees won for him admiratior and respect. 

Mr. Simonds was an enthusiastic advocate of the more 
progressive plans of industrial education, and it was largely 
through his efforts and support that the Fitchburg plan was 
so successfully carried out. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


Carson P,. Bennett and Chester P. Rowell, Salem, N. H., are 
Planning to remodel a building on Bergeron Place for use as 
a garage and repair shop. 

The roundhouse of the Boston & Maine R.R., at Ayer, Mass., 
was destroyed by fire, May 3. Loss, $100,000. 

The contract for the construction of a public garage at 
Brookline Ave. and Landsdowne St., Boston, Mass., for the 
Hammond Realty Co., has been awarded. Monks & Johnson, 7 
Water St., Boston, are engrs. 

J. P. Collins, 54 Linwood Ave., Roxbury district, Boston, 
Mass., has awarded the contract for the construction of a one- 
story, 70x150-ft. garage. 

Plans have been prepared by George L. Falk, arch., 63 
Main St., Brockton, Mass., for the construction of a garage 
at Brockton, for William J. Ferrera. Estimated cost, $12,000. 

Plans are being considered by C. C. Russell and Whitman 
Russell for the construction of a factory at Greenfield, Mass., 
for the manufacture of tools and machinery. 

The foundry of Doherty Bros., Lowell, Mass., 
by fire, Apr. 30. Estimated loss, $5000. 

The City Garage & Sales Co., Inc., Pittsfield, Mass., re- 
cently organized with a capital of $50, 000, is building a three- 
story steel and concrete garage, 75x86 ft. -The building will 
cost approximately $18,000. 

The Stoddard Motor Car Co., Springfield, Mass., is build- 
ing a two-story addition to its garage at 461 Worthington St., 
at a cost of $12,000. 

The Norton Grinding Co., manufacturer of grinding ma- 
chinery, Worcester, Mass., has awarded the contract for the 
qobgrectten of an addition to its abrasive plant, to be 50x72 

, four stories. Noted May 8. 


The R. Plews Mfg. Co., manufacturer of tin cylinders, Cen- 
tral Falls, R. 1. has awarded the contract for the construc- 
tion of its new factory. 

Preliminary arrangements are being made by the Weed 
Chain Tire Grip Co., Bridgeport, Conn., for the construction 
of its new plant at Hermit St. and Connecticut Ave. 

The Yale & Towne Mfg. Co., manufacturer of locks, hard- 
ware, etc., Stamford, Conn., is making preliminary arrange- 
ments for the construction of two new buildings in connec- 
tion with its plant. One will be 245x296 ft., three stories, and 
the other 50x200 ft., six stories, J. A. Thorne is supt. 

The Waterbury Buckle Co., South Main St., Waterbury 
Conn., contemplates the construction of an addition to its 
plant. 

The Manufacturing Foundry Co., Railroad Hill St., Water- 
bury, Conn., will build two new brick buildings in connection 
with its plant. 


was damaged 


MIDDLE ATLANTIC STATES 

The Johnston Harvester Co. has commenced work on an 
addition to be made to its malleable-iron department at the 
plant on Harvester Ave., Batavia, N. Y. 

Bids will soon be received by Bly & Lyman, archs., Pru- 
dential Bldg., Buffalo, N. Y., for the construction of a two- 
story machine shop, 116x45 ft., for the E. & B. Holmes Ma- 
chinery Co., 59 Chicago St. 

Renault Fréres, automobile builders, will erect a _ two- 
story factory and repair shop on a 17,500-sq.ft. plot of ground 
at the junction of. Jackson, Third and Beebe Aves., Long Is- 
land City (L. L), ¥e 

The Medina Fos & Brass Co. contemplates the construction 
of an extension to its plant at Medina, N. Y. 

The Aluminum Co. of America, 99 John St., 
N. Y., has secured a site 12 blocks long, at Arnold, 
will build a plant for rolling aluminum foil. 

The Locomobile Co. is erecting a sales and service build- 
ing on West 61st St., near Broadway, New York, N. Y. The 
new structure will be 11 stories high. John F. Plummer is 
mgr. of the branch. 

Bids are now being received by Ross & McNeill, archs., 39 
Jast 42d St., for the construction of a six-story factory, 95x75 
t., for the Automatic Pneumatic Action Co., 51st St. and 12th 
Ave., New York, N. Y. The estimated cost ‘is $40,000 


A foundry will be built at once by the Caiiete: Machine 
Works on the site recently purchased on West Second St., Os- 
wego, N. YY. Miel Gray is mgr. 


The Eastwood Wire & Mfg. Co., Belleville, N. J., manu- 
facturer of valves, fittings and wire cloth, will make addi- 
tions and improvements to its plant, to include a new an- 
nealing furnace, on Joralemon St. 

The Frederick W. Peter Motor Co., Burlington, N. J., has 
awarded a contract for the erection of a garage. 


The Warren Webster Co., Camden, N. J., manufacturer of 
steam heating equipment, ranges, ete. has had plans pre- 
pared by Stearns & Castor, archs., for a two-story addition, 
30x60 ft. 

The Ulster Iron Works, Dover, N. J., manufacturers of bar 
iron, ete., are having plans prepared ‘for a new mill to be 


New York, 
Penn., and 


to be used for puddling 


erected in the Bowlbyville Section, 
furnaces and rolling equipment. 

The Communipaw Steel Co., Monmouth St., Jersey City, 
N. J., has taken out a permit to build a one-story addition to 
its plant. 

The Public Service Electric Co. has awarded a contract 
for the erection of a new ay oe steel building, 82x111x165 
ft., at River and Canal Sts., Newar J he structure will 
be used for the general operating department of the com- 
pany, including mechanical, distribution, meter and lamp de- 
partments. 

The Atha Tool Co., Newark, N. J., manufacturer 
tisans’ tools, has awarded a contract for the erection 
new plant on Albert Ave., to cost about $50,000. 

The Ingersoll-Rand Tool Co., 11 Broadway, New York, 
manufacturer of tools, will build an addition to its factory at 
Athens, Penn. 

Fire, May 5, destroyed the plant of the Franklin Steel Co., 
Franklin, Penn. Loss, $200,000. 

The J. G. Brill Co., car manufacturer, has awarded a con- 
tract for the construction of an assembling shop, on Wood- 
land Ave., near 60th St., Philadelphia, Penn. It will be one 
story high, 240x78 ft., of corrugated iron. The estimated cost 
is $35,000. 

The American Manganese Bronze Co. has awarded a con- 
tract for an addition to its plant at Holmesburg, Penn. 

Plans will be completed soon for a group of buildings to 
be erected at Homewood,* Penn., by the Pittsburgh Electric 
Furnace Co., Pittsburgh, Penn. The buildings will be of brick. 

The Bethlehem Steel Co. contemplates the construction of 
a merchant mill at its plant in South Bethlehem, Penn. 
Charles M. Schwab is pres. 

The White Automobile Co., Baltimore, Md., has made ap- 
plication for permission to build an additional story to its 
garage at Mount Royal Ave. and Hunter St. 

The Standard Chain Co., Pittsburgh, Penn., has completed 
plans for rebuilding its plant at York, Penn., destroyed by 
fire some years ago. The buildings will be of reinforced con- 
crete and will have a 50% greater capacity than formerly. 


of ar- 
of a 


SOUTHERN STATES 


The fan house, machine shop and blacksmith shop at the 


plant of the Low Moor Iron Co., at Kaymoor, W. Va., were 
destroyed by fire, recently. Loss, $10,000. 
The Wierton Plate, Structural & Construction Co. has pur- 


chased a site of four acres at Wierton, W. Va., and will build 
a plant for the manufacture of heavy furnaces of all kinds, 
gas producers and tin house stacks. The main building "> 


be 200x400 ft., of steel, brick and concrete construction. C. 
Chaney is secy. 
The G. E. Nissen Wagon Works will build a blacksmith 


N.C. The con- 


shop, 50x100 ft., at their plant in Waughtown, 

tract for the building has been awarded. 
The Hanks Foundry Co. has bought a site of three acres 

at Rome, Ga., and plans to double the capacity of its plant. 


The concern makes stoves. 

Grigsby & Co. are building a garage and repair shop at 
Bardstown, Ky. R. Grigsby is pres. 

The gy Aa Lock & Mfg. Co., recently incorporated at 


Georgetown, re to establish a plant in that city for 
the Freee MN its specialties. The concern is capitalized 
at $35,000. G. M. Taylor is one of the incorporators. 

Edwin E. Doles will rebuild his spoke and rim factory at 


Greensburg, Ky., which was recently destroyed by fire. 
The Clark Motor Car Co., Louisville, Ky., is in the market 
for additional equipment for the repair shop at its new ga- 


rage, 206 East Broadway. Noted Dec. 12. 

The Illinois Central R.R. Co. is considering the establish- 
ment of repair shops at Princeton, Ky. M. K. Barnum is gen. 
supt. motive power. 


MIDDLE WEST 


The American Zinc & Chemical Co. has started work on the 
erection of its proposed new plant at Burgettstown, Ohio 
The company is a subsidiary of the American Metal Co., New 
York 

Fire, Apr. 22, destroyed the 
Iron Rolling Mills, at Second St. 
Loss, $100,000. 

The Cincinnati Foundry Co., Cincinnati, Ohio, has secured 
a permit for the erection of its proposed new building. 

Martin Fisher, arch., Cincinnati, Ohio, has awarded the 
contract for the erection of a two-story reinforced-concrete 
garage at 112-14 West Court St., Cincinnati. It will be 32> 
130 ft., and will be built for A. C. Weiss. The cost, including 
the land, is estimated at about $45,000. 

Thomas J. Nichols & Co., manufacturers of heating ap- 
paratus, Cincinnati, Ohio, is planning to erect a factory, to 
cost about $70,000. 

The Cleveland Cliffs Iron Co., Cleveland, 
the contract for the erection of several mine 
Marquette Swanzey ranges. 

Bids have been received by the Cleveland Machine Knife 
Co., Cleveland, Ohio, for the erection of its proposed new fac- 
tory. The contract will probably be awarded soon. 


plant of the Canton Steel & 
and Fifth Ave., Canton, Ohio. 


Ohio, has awarded 
buildings on the 
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The Cole Motor Car Co., Indianapolis, Ind., is planning to 
double the capacity of its plant. An addition, to cost about 
$150,000, will be erected. 

The Willis Supply Co., Rensselaer, Ind., is erecting a one- 
story brick garage, 50x105 ft. 

A permit has been granted to the Don 
Detroit, Mich., for the erection of a bric 
cost, $4000. 

Charles Duncan, Roscommon, Mich., has purchased the 
Blanchard Bldg., and will remodel it into a garage and ma- 
chine shop. 

The American Foundry Co., Rockford, Ill, has awarded the 
contract for the construction of its foundry. The building 
will be 666x82 ft. 

The Wabash ".R. Co. is considerir 
roundhouse at Granite City, Ill. E. 
Ill., is supt. locomotive and car dept. 


The Four Wheel Drive Automobile Co., Clintonville, Wis., 
has awarded contracts for the construction of factory No. 3, 
the newest and largest addition to the plant, which is to be 
ready for occupancy July 1. After completion, work is to be 
commenced on factory No. 4, which will be 100x120 ft., and 
similar to factory No. 3. <A 40x40-ft. power house is also to 
be erected soon. The improvements will cost $75,000. 

The Hans Motor Equipment Co., La Crosse, Wis., is receiv- 
ing bids for the erection of a factory and foundry. 

The Aluminum Goods Mfg. Co., Manitowoc, Wis., has 
awarded all contracts for the erection of additions. The new 
buildings will cost about $45,000. Noted Apr. 10. 

The Pier Automobile Co., Richmond Center, Wis., is erect- 
ing a garage to cost about $7500. 

The Buckeye Rubber Co., Akron, Ohio, has awarded the 
contract for the erection of an addition to its plant at Akron. 
It will be of steel and concrete, and will cost $25,000. 


an Electric Mfg. Co., 
factory. Estimated 


the erection of a new 
. Needham, Springfield, 


WEST OF THE MISSISSIPPI 
The Iowa Gate Co., Cedar Falls, Iowa, will erect a new 
factory. The company has a capital of $120,000. 
The Iowa Automobile Co., 185 West Park Ave., Waterloo, 


Iowa, is having a two-story garage erected at 410-414 West 
Fifth St. 

Plans are being prepared for the construction of a_one- 
for J. W. Doudelinger, St. Peter, 


story garage, 45x130 ft., 
Minn. The estimated cost is $6000. H. C. Gerlach, Mankato, 
Minn., is the arch. 


The Studebaker Automobile Co., Omaha, Neb., has awarded 
four-story and base- 


the contract for the construction of a b 
ment garage, 74x140 ft. The estimated cost Is $150,000. John 
Latenser is the arch. 

The Wahpeton Garage Co., Wahpeton, N. D., will erect 
a two-story garage, 50x130 ft. It will be of brick. Frank 


Eberley is the pres. 

The Canham Automobile Co., Wahpeton, N. D., recently i 
corporated plans to erect a garage and repair shops, 75x1 
ft. It will be built of brick. 

W. W. Green has awarded the 
tion of a new garage at Billings, 
is $20,000. 

The Prentice 
started the erection of 


n- 
32 


contract for the construc- 
Mont. The estimated cost 


Automobile Co., Great Falls, Mont., has 
a commercial garage and machine 
shop. The estimated cost is $35,000. George Prentice is mgr. 

The Pearce Motor Co., Rosendale, Mo., will build an addi- 
tion to its garage, doubling the present capacity. 


WESTERN STATES 


Gillespie & Hanson, Seattle, Wash., have leased a site at 
Tacoma, Wash., and will erect a factory for the manufacture 
of dredges. The building will cost approximately $25,000, 
and the equipment about $6000. 


The Puget Sound Iron & Steel Works, Canal St., Tacoma, 
Wash., will build an addition to its plant. 
The Wyckoff Excavating & Ditching Co., Los Angeles, 


Calif., has been incorporated with a capital stock of $100,000 
by J. E. Wyckoff, L. S. Adams and J. C. De Turk, The com- 
pany will erect a plant at Los Angeles for the manufacture of 
the Wyckoff excavating and ditching machine. 

Stanley W. and Clarence F. Smith, Los Angeles, Calif., are 
planning to erect a commercial garage and machine. shop on 
Figueroa St., Los Angeles. The building will be 998x155 ft., 
and is estimated to cost $35,000. F. O. Jean, Ave., 
Los Angeles, is preparing plauis. 

William Knickrehm, Los Angeles, Calif., 
prepared for a commercial garage and machine 
ft to be erected on West Pico St., Los Angeles. 
Hall-Martin Co., Stimson Bldg., Los Angeles, is arch. 


Ardmore 


is having plans 
shop, 55x15 
he J. F. 


The Pacific Foundry Co., San Francisco, Calif., has taken 
out a permit to erect a two-story factory on Harrison St., 


San Francisco. The estimated cost is $5000. 


CANADA 
The Pheenix Bridge & Tron Works have been incorporated 
at Montreal, Que., with a capital stock of $1,500,000, and will 
manufacture iron, steel and other structural material. 


The Lake Erie & Northern R.R. will build machine shops 
and car repair buildings at Brantford, Ont 


The Chicago Bridge & Iron Works, Chicago, Tll., has plans 
completed for its new Canadian branch at Bridgeburg, Ont. It 


will cost about $18,000, and will be of concrete construction. 
one story, 100x160 ft. Machinery will be required. C. Greg- 
ory is local supt Noted Mar. 27. 

The Canadian Steel Specialty Co. will locate a factory at 


furniture. It is 


Grinsby, Ont.. for the manufacture of steel 
Vic- 


negotiating for the purchase of the Van Dyke Bldg., on 
toria Ave. 

The B. Greening Wire Co., 55 Queen St.. North, Hamilton. 
Ont.. is having plans prepared for an addition to its factory 
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costing about $25,000. Prack & Perrine ,36 James St., South, 


are archs. 


The Lindsay Machine & Tool Co. has been established at 
Lindsay, Ont., and will manufacture various kinds of special 
machinery. FP. N. F. Spies is mgr. 


The Campbell Steel & Iron Works are having plans pre- 
pared for an addition to its present plant at Ottwa, Ont. It 
will be two stories, concrete foundation, structural steel and 
brick construction. The estimated cost is $25,000. New ma- 
chinery will be required. Noted Apr. 24. 

Bids are being received for the erection of the factory to 
be built by the National Cash Register Co., on Christie St., 
Toronto, Ont. Page & Warrington are furnishing specifica- 
tions and receiving the bids. 


The Pink, McVeity Blackburn Co., Ltd., has been incorpor- 
ated at Toronto, Ont., capitalized at $150,000, to manufacture 
and deal in automobiles and other vehicles. John F. Orde, 
Montague G. Powell and Norman W. Lyle are directors of the 
ccmpany. 

The American Lamp & Stamping Co. has purchased a site, 
250x65 ft., at Walkerville, Ont., and will erect a factory for 
the manufacture of automobile lamps and Eretas supplies. 
Geo. E. Edmunds and Wm. Jones, of the Edmunds & Jones 
Mfg. Co., Detroit, Mich., are interested. 

The Industrial Iron Works, Ltd., will establish a plant at 
Medicine Hat, Alta. A machine shop and foundry, each 40x80 
ft., will be erected. The buildings will cost about $15,000 and 
oyengenens about $20,000. James W. Hamilton and Floyd T. 
Richfield are promoters. 

The Saska Mfg. Co. has been organized with $200,000 capi- 


tal, and will engage in the manufacture of implements at 
Factoria, Sask. 
Marshall, Sons & Co., engineers and_ boiler makers, of 


Gainsborough, England, will establish a Canadian branch at 
Saskatoon, Sask. 

Letson & Burpee, machinists, Vancouver, B. C., will build 
new machine shops near Eburne, B. C., on Lulu Island, and will 
remove their plant from Vancouver, in the near future, 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 

The National Fiberboard Co., East Poland, Maine, has 
awarded the contract for the construction of a boiler house 
in connection with its plant. 

The woolen mill of the Little Mfg. Co., North Montpelier, 
Vt., which was recently burned, will be rebuilt at once. 

The Hallet & Davis Piano Co. has awarded the contract 
for the construction of a factory in the Neponset section of 
Boston, Mass. The structure will be 80x150 ft., one story. 

The contract for the construction of a four-story, 226x102- 
ft. factory for the Boston Woven Hose & Rubber Co., at Cam- 
bridge, Mass., has been awarded. Estimated cost, $125,000. 


The Polymouth Rubber Co., Canton, Mass., has awarded the 
contract for the construction of a one-story, 50x100-ft. fac- 
tory. 

Plans are being considered by the Middlebrook Wool 
Combing Co., East Boston, Mass., for the installation of new 
machinery. 

The William Seely Saw Mill, at Great 
was burned Apr. 27. Estimated loss, $35 

Plans are being prepared by the Locust Woolen Co., Hope 
be R. L., for the construction of an addition to its weave 
shed. 

TheWarren Worsted Mills, Warren, R. I.. has awarded the 
contract for the construction of a new mill, 60x300 ft., one 
story. 

The Oxford Soap Co., South Manchester, Conn., has awarded 
the contract for the construction of a new factory, 52x123 ft., 
three stories, of brick, mill construction. Noted May 8. 


Plans are being considered by the Standard Co., manu- 
facturer of spokes, etc., for the construction of a new factory 
on Laurel St., Torrington, Conn. The structure will be 42x144 
ft., three stories, of brick, mill construction. William H. Day- 
ton is engr. 


Barrington, Mass., 
00. 


The Oakdale Cordage Co., Turnersville, Conn., has pur- 
aenet a factory at Norwich, Conn., and will move to that 
place. 

MIDDLE ATLANTIC STATES 

Fire, May 4, destroyed the upholstery factory of Joseph 
Hemindinger, 13 Washington Ave., Brooklyn, N. Y. Loss, 
$10,000. 

The plant of the American Agricultural Chemical Co., 


Lewis and Babcock Sts., Buffalo, N. Y., was destroyed by fire, 
May 5. Loss, $250,000. 

Plans have been filed for the construction of an addition 
to the Stuhlmiller Mantel Works, on East Delavan Ave. and 
the New York City Central R.R., Buffalo, N. Y. Gonsiderable 
new machinery and equipment will be required. 


The Albert Dickinson Co., Chicago, Tll., has established a 
branch at Buffalo, N. Y., and will erect a seed-cleaning plant, 
with an elevator, warehouse and office building, at Gansen 
St. and the Buffalo River. The site upon which the plant 
will be located is 235x554 ft. 


The Cyphers Incubator Co., Dewey Ave., Buffalo, N. Y.. has 
awarded a contract for the construction of four reinforced- 
concrete factory buildings at its plant. The structures will 
all be one story high, 401x146 ft., 80x57 ft., 301x122 ft.. and 
146x590 ft.. respectively. A power house, two stories high 
will also be built. The estimated cost is $200,000. Colson & 
Hudson, Dun Bldg., are the archs. Noted Apr. 24. 

Theodore W. Wood has urchase . 
land near Lockwood, N. Y., ° PT 
place. 

Bids are 


timber 
and will erect a sawmill at that 


being received by the Art Silk Yarn Co., 3% East 
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25th St., New York, N. Y., for the construction of a new mill 
at Kingston, N. Y. The plant will consist of 17 one-story 
buildings on a site 225x338 ft. Frederick W. Fisher, 32 Union 
Sq., New York, N. Y., is the arch. Noted Apr. 29. 

Fire, May 4, Comerezee the factory of the American Ther- 
meen Co., 243 West 17th St.. New York, N. Y. Loss, 


The Atlantic Terra Cotta Co., Broadway, Tottenville, Staten 
Island, N. Y., has commenced the erection of an addition to 
its modeling department. 

Bids will soon be received od A. Quick & Son, archs., 18 
South Broadway, Yonker:, N. . for the construction of a 
three-story factory in Peekskill, N. Y., for the Standard Oil 
Cloth Co., 320 Broadway, New York, N. Y. The estimated cost 
is $75,000. 

The Vacuum Oil Co., Constable Hook, Bayonne, N. J., will 
build an addition to its plant. A building permit for the work 
has been issued. 


The Universal Film Mf Bayonne, N. J., has 


. Co., Ave. E, 


had plans ie He for a three-story addition to its plant, to 
be 75x90 ft. he coumney will also build a second addition, 
bids for which are now being asked. 


The Armstrong Cork Co., Camden, N. J., manufacturer of 
cork products, has commenced the erection of an addition to 
its plant on Jefferson St. Charles W. Russ is mgr. 

The Vineclaud Wrapper Mfg. Co. is building a new fac- 
tory at Quince and 66th Sts., Clayton, N. J. 

J. J. O'Connor, Erie St., Jersey City, N. J., operating a 
cooperage works and specializing in the manufacture of oil 
barrels, will build a two-story brick addition to his plant to 
cost about $11,000. 

Carl Ruckhaver, Jersey City, N. J., has taken out a per- 
mit to build a one-story plant at 182-4 15th St., to be used 
for the manufacture of candy. 

Louis Stultz, Jr., Keyport, N. J., is making additions and 
improvements to his ice-manufacturing plant, to cost about 
$8000. 

The New Jersey & Pennsylvania Canning Co, has acquired 
the former plant of the Lambertville Spoke Mfg. Co., Union 
St., Lambertville, N. J.. and will make alerations and im- 
provements for the establishment of a fruit- and vegetable- 
canning plant. 

The Celluloid Co., Newark, N. J., manufacturer of celluloid 
specialties, has taken out a permit to build a one-story brick 
addition to its plant on St. Charles St. 

Lewis Bros., Newark, N. J., candy manufacturers, will build 
a four-story brick addition to their plant, 25x110 ft., on Mon- 
roe St., to cost about $20,000. 

The Rossendale-Redaway "Belting Co., Newark, N. J., will 
build a one-story addition to its plant at that place, at a cost 
of $5000. The addition will be 56x105 ft. 

The N. J. Hygeia Ice & Cold Storage Co., Newark, N. J., has 
taken out a permit to build an addition to its plant on Badger 
Ave. 

Peters Bros., Newark, N. J., manufacturer of harness and 
saddlery, have taken out a permit to build an addition to 
their plant at 57 Green St., to cost about $5000. 

Fire, May 3, destroyed the rendering plant of the B. T. 
Babbitt soap works, North Bergen, N. J. oss, $200,000. 

The Hudson Hat Co., Hoyt and New Sts., Newark, N. J., 
is having plans prepared by R. Bottelli, arch., 189 Market St., 
for the construction of a two-story factory addition, 35x30 
ft., and 95x45 ft. The estimated cost is $15,000. 

A section of the rug and carpet manufacturing plant, in- 
cluding the drying room, of the Lamond & Robertson Co., 
Paterson, J., was recently destroyed by fire. 

The wet mixer powder house of the Du Pont de Nemours 
Co. at Wayne, N. J., was recently destroyed by fire caused by 
an explosion. 

The American Knitting Co. 
Honesdale, Penn. 

The Flussen Silk Mfg. Co. will build an addition to double 
the capacity of its mills at Kane, Penn. 

Bids are being received by the United Roofing & Mfe. Co., 
Morris Bldg., Philadelphia, for the construction of a two- 
and three-stor factory, 200x67 ft., at Marcus Hook, Penn. The 
estimated cost is $40,000. Noted Apr. 17. 

A contract has been awarded for the construction of a 
four-story addition, to the factory of the Charles Eneu John- 
son Co., manufacturer of printing ink, 925 Rodman St., Phila- 
delphia, Penn. 

The Delaware Storage & Freezing Co. has awarded a con- 
tract for alterations and additions to its three-story building 
at 403 North American St., Philadelphia, Penn. Estimated 
cost, $12,000. 

Plans have been completed by H. 8S. Estep, arch., Publi- 
cation Bldg., for the erection of a 125x75-ft. laundry, on 40th 
St., Pittsburgh, Penn., for the Fort Duquesne Laundry Co., 
4117 Liberty Ave. 

A contract has been awarded for an addition to the plant 
of the Bliss Silk Throwing Co., Scranton, Penn. The build- 
ing will be located at Clark and Legget St., and is estimated 
to cost $13,000. 


is building a hosiery mill at 


SOUTHERN STATES 


J. H. Rhudy and J. H. Smith are considering the con- 
struction of a factory at Galax, Va., for the manufacture of 
chairs. The building will be two stories, 60x100 ft., and is 
estimated to cost $10,000. 

The Weimer Packing Co. is building a packing plant at 
Fulton, W. Va., estimated to cost $25,000. 

The Klots Throwing Co., Sranton, Penn., is remodeling a 
building at Keyser, W. Va., and will equip it for the manu- 
facture of silk. 

The Bertie Ol! Co., Aulander, N. C., will receive bids until 
May 15, for furnishing machinery for rebuilding its oil mill 
and fertilizer plant recently destroped by fire. Estimated cost. 
$25,000. C. W. Mitchell is pres. 
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MIDDLE WEST 


The Morgan & Marshall Rubber Co., East Liverpool, Ohio, 
announces that about $1,200,000 will be expended in the con- 
struction of a new paent which will turn out 500 tires a day. 
Ground will be broken during this month for three buildings 
60x120 ft., and 50x120 ft.. two stories high. There will also 
be a 30x100-ft. boiler house. Steel-truss construction will 
be used throughout. Noted Apr. 24. 

The Cincinnati Turning & Carving Co., Cincinnati, Ohio, 
will move from its factory in the flood district. A factory 
has been leased at 10 Burrows St. 

The Reif-Schoenug Tanning Co., Cincinnati, Ohio, is having 
pene prepared for the erection of an addition to its factory. 

he building will be two stories, 50x120 ft. Louis Reif is pres. 

Danhouser Bros., Cleveland, Ohio, are having plans revised 
for the erection of a bakery. 

_ The Astrup Co., maker of tents, awnings and flags, 2937 
West 25th St., Cleveland, Ohio, will start work soon on the 
erection of its proposed new factory. The building will be 
four stories, 60x125 ft. 


Fire, Apr. 24, damaged the factory of the ueen City 
Batsrese Co., 20 West Second St., Cleveland, Ohio. Loss, 


The Moore Cigar Co., Ironton, Ohio, will rebuild its factory. 

The contract has been awarded by the Charles H. Wright 
Paper Co., Middletown, Ohio, for the erection of its proposed 
new factory. The cost is estimated at about $50,000. 

The Hercules Buggy Co., Evansville, Ind.. has awarded 
the contract for the construction of its factory. The cost is 
estimated at $90,000. 


The Coldwater Packing Co., Coldwater, Mich., has awarded 
the contract for the erection of a one-story factory. The 
company has commenced construction. 

The Tip Top Canning Co. is considering the erection of a 
factory at Montague, Mich. 

Orvice La Bounty, Onota, Mich., is considering the erection 
of a cheese factory at Anoka. 

Fire, Apr. 30, damaged the plant of the Aledo Brick & Tile 
Co., Aledo, Ill, to the extent of about $16,000. John Herr, 
Rensselaer, Ind., is pres. 

Bernard Heinig, 1449 Webster Ave., Chicago, IIL, is receiv- 
ing bids for the erection of a wagon shop. It will be two 
stories, 50x100 ft. Estimated cost, $15,000. 

The White Eagle Laundry Co., Chicago, TIl.. 
bids for the erection of a two-story laundry, 50x125 ft. 
cost of the proposed building is estimated at $20,000. 

Bids have been received by the Schulze Baking Co., Chi- 
cago, Ill, for the erection of a four-story and basement bak- 
ery, estimated to cost $175,000. 


The Illinois Vinegar Co., Chicago, IL, 
contract for the erection of its proposed 
about $4000. 

The West Side Sash & Door Co., Chicago, Tll., has awarded 
the contract for the construction of its factory. The build- 
ing will cost about $8000. Noted Apr. 10 

Fire, Apr. 23, damaged the Gasthoff Novelty Paper Decorat- 
ing Works, Danville, Ill. Loss, $35,000. 

The Kroehler Lounge Co., Naperville, Ill... has awarded the 
contract for the erection of its proposed factory. 

Fire has damaged machinery at the plant of the Plankin- 
ton Packing Co., Milwaukee, Wis., to the extent of $2000 


Fire, Apr. 29, damaged the factory of the American Flex- 
ible Slate & Covering Co., Milwaukee, Wis., to the extent of 
about $5000. 


_, The contract for the enlargement of the pulp mill of the 
Kimberly-Clark Co., Niagara, Wis., has been awarded. New 
machinery will be installed. 

The Prairie City Canning Co., Prairie du Chien, Wis., is 
> = ged the erection of a canning factory at Prairie du 

en. 

The Phoenix Chair Co., Sheboygan, Wis.. 
work on the construction of its proposed new factory 
be 50x150 ft. 


_ The grain elevator of the Farmer's Elevetor Co., Stanton, 
Wis., has been damaged by fire to the exter: of about $5000 


is receiving 
The 


has awarded the 
addition, to cost 


has commenced 
It will 


WEST OF THE MISSISSIPPI 
The Lowell Bleachery Co., St. Louis, Mo., 
new plant on the site purchased in Carondelet, 
The estimated cost of the new building and 

$200,000. 

The Athens Firebrick & Tile Co., Athens, Tex.., 
new plant at a cost of about $200,000. 

The Farmers Cotton Oil Co. will erect a cotton-seed oil 
mill at Bardwell, Tex., to cost approximately $50,000 

The Oltorf Gin Co., Marlin, Tex., will make extensive im- 
provements to its plant in Marlin 

The Panhandle Silo Co., Plainview, Tex., 
for the manufacture of wooden silos 


WESTERN STATES 


plans to erect a 
some time ago 
equipment is 


will erect a 


will erect a plant 


Ray Eldridge and E. W. Miller, Kirkland, Wash... have 
an poree a site at Kirkland and will erect a large shingle 
mill. 

A. Raithero, Riffe, Wash., will establish a large cement 


plant at Morton, Wash 
P. J. McHugh, Seattle, Wash., has taken out a permit for 


the erection of an asphalt plant on Westlake Ave., North, 
Seattle. The estimated cost is #6000. 
The lumber mill plant of J. D. Banker, South 58th and 


Washington Sts., Tacoma, Wash., was damaged by fire to the 
extent of $5000. 

The Glendale Creamery Co., Chimacum, Ore. will 
a cold-storage plant with a daily capacity of 10 tons. 


install 





mere 
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The Portland-Beaver Cement Co., Portland, Ore., has been 
incorporated with a capital stock of $600,000 by: J. C. Burch, 
pres.; William Schrump, vice-pres.; C. S. Woody, secy.-treas. 
The company will erect a large portland-cement plant at 
Gold Hill, Ore. The estimated cost is $500,000. 

The Modern Confectionery Co., Portland, Ore., will erect 
a five-story factory at East 11th and Flanders Sts. The esti- 
mated cost is $50,000. Root & Hoose, Commercial Club Bldg., 
are the archs. 

J. C. Mott, Saiem, Ore., plans to construct a sawmill at 
Gates, Ore. The plant will have a capacity of 35,000 ft. daily. 

W. W. Hodgkins, of Ontario, Calif., and C. C. Patterson, 
Denver, Colo., have purchased the woodworking plant of the 
Inglewood Planing Mill Co., Inglewood, Calif. Extensive 
improvements will be made and the capacity will be in- 
creased. 

The Redondo Ice & Cold Storage Co., Redondo Beach, Calif., 
lans to erect a cold-storage plant on Francisco Ave., Re- 
ondo Beach. Nils Johnson, structural engr., Bear Ave., Bell, 

Calif., is preparing plans. 
CANADA 

The Lake Megantic Broom Co. has been organized at Lake 
Megantic, Que., and will erect a_brush and broom factory, 
costing about $10,000. P. Cliche, Beauce Junction, Lake Me- 
gantic. is interested. 

The St. Lawrence Sugar Refineries Co., Ltd., Montreal, Que., 
will erect a ten-story addition to its present plant at a cost of 
$82,000. It will be of brick and steel construction with con- 
crete floors. The company’s offices are in the Dominion Ex- 
press Bldg. 

Springett. Brading & Co., Ltd., plan the erection of a new 
factory to cost about $6000 at ort William, Ont. Wood- 
working machinery will be required. 

A. G. Gourlay, Galt, Ont., has plans for a three-story brick 
shoe factory. Construction will start at once and new equip- 
ment will be purchased. 

The B. F. Goodrich Rubber Co., Akron, Ohio, contemplates 
building a Canadian plant at Niagara Falls, Ont. It is re- 
ported that a site has been secured near Serre. just above 
the Falls. The plant is to be completed within a year, and, 
it is said, will give employment to about 1800 men. 

Carpenter Bros., Winona, Ont., are having plans prepared 
for a new $30,000 canning factory at Port Dover, Ont. 

We are officially advised that the Beaver Co., Ltd., a sub- 
sidiary of the Canadian Beaver C»., has begun the erection 
of a mill and factory at Thorold, Ont., for the manufacture 
of beaver board and the reduction of timber. The plant will 
cost between $300,000 and $400,000, and material and equip- 
ment of all kinds will be required. Address the Beaver Co., 
Ltd., Thorold, Ont, 

The Burrett Rapids Woolen Mills, Ltd., have been organ- 
ized at Toronto, Ont., with a capital of $40,090, and will erect 
a plant for the manufacture of woolen goods. 

The Great West Iron, Wood & Chemial Co., Prince Albert, 
Sask., is having plans prepared for a factory to manufacture 
linseed oil. It will cost about $100,000. Felix Frank is mer. 

The Bridges Lumber Co., Ltd., Cranbroox, B. C., will soon 
begin the erection of a large sawmill plant on the Kootenay 
River, four miles west of Fort Steele, B. C. 

The West Coast Shingle & Mill Co., Ltd. is having plans 
prepared for a combination saw and shingle mill plant to be 
erected on Howe Sound, near Newport, B. C. Estimated cost, 
$15,000. M. L. Taylor, Dominion Bldg., Vancouver, B. C., is 
the arch. 

The Coast Lumber & Cross Arm Co., South Vancouver, 
B. C., will erect a plant at Thirteenth Ave. and Fraser St., 
South Vancouver, for the manufacture of telephone and light 
cross arms and wooden conduit pipes. 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Selleck Co., Inc., Buffalo, N. Y.; automobiles. Capital, $40,- 
000. Incorporators: George K. Selleck, Marjorie L. Selleck, 
Willard M. Selleck, Rochester, N. Y 

The United Safety Appliance Co., Fabius, N. Y.; fire 
escapes. Capital. $200.000. Incorporators: Henry J., Edward 
C and Charles H. Howe. 

Daval & Co., Inc., of Manhattan, N. Y.; engines, boilers, 
tools. hardware. Capital, $100,000. Incorporators: Frank Da- 
val, Jr. J. G. Stevenson, Ward D. Williams, 27 Cedar St., New 
York, N. Y. 

Dunlop Wire Wheel Corporation of America, Manhattan, 
N. Y.; vehicle wheels Capital, $400,000. Incorporators: W. L. 
Fry, C. J. Kleber, New York City, S. G. Campbell, Newton, 
Mass, 

Erickson Self-Cleaning Filter Co., Inc., Manhattan, N. Y.: 
filters. Capital, $500,000. Incorporators: C. H. Ayres, Pater- 
son, N. J.; H. Kissam, Bay Shore, H. F. Rhatigan, Brook- 


lyn, N. Y 
Kielley & Mueller, Inc., of Manhattan, N. Y.; mechanical 
engineering, machinery Capital, $100,000. Incorporators: 


Timothy J. Kieley, Frank T. Mueller, Frank J. Mueller, 173 
West 99th St.. New York, N. Y. 

Mottlau Transmission Co., Inc., Boro. Manhattan, N. Y.: 
transmission apparatus. Capital, $250,000. Incorporators: A. J. 
Motlau, Newark. N. J.; W. L. Post, T. F. Conrad, New York 
City 

The Improved Metal Products Co., of Manhattan, N. Y. 
Capital, $10,000. Incorporators: Herman Bauman, Frances 
eee, Bernard Rubispierre, 18 West 100th St., New York, 
-* 2 
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The Stetson Mfg. Co., Inc., Boro. Manhattan, N.:.Y.; appli- 
ances for talking machines. Capital, $25,000. Incorporators: 
Cora 8S. Butler, 2112 Euclid Ave., Cleveland, Ohio;.Plorence M. 
Hall, 128 Ascension St., Passaic, N. J.; W. A. Shepard, 5 Beek- 
man St., New York, N. Y. : 

The Century Foundry Co., Syracuse, N. Y.; iron and brass 
castings. Capital, $40,000. Incorporators: Edmund . Baumer, 
1704 Salina St., David W. Hempstead, W. Klaita. 

Thomas Motive Power Co., Newark, N. J.; mill supplies. 
Capital, $125,000. Incorporators: M. A. Smith, Newark; A. B 
Van Liew, J. H. Thomas, Bloomfield, N. J. 

The Gunn Quality Gas Iron Co., Westmont, N. J.; gas irons. 
Capital, $100,000. Incorporators: J. Quincy Adams, 209 Cooper 
St.. Westmont, and John G. Bagans, Camden, N. J. 

The Akers & Harpham Co., Akron, Ohio; roofing and sheet 
metal work and sheet metal materials. Capital, $25,000. In- 
corporators: Fred M. Harpham, Charles B. Akers, Lyda S. 
Akers, Emily C Harpham and E. N. Stuart. 

The Akron Steel Castings Co., Akron, Ohio; steel castings 
of all kinds. Capital, $10,000. Incorporators: A: A. Griffa, 
Pearl T. Griffa, Edna P. Faler, Dela T. Wildman and F. 
Gardner. 

The Cleveland Electro Metal Co., Cleveland, Ohio; refining, 
smelting, casting and manufacturing and dealing in metals 
and metal products. Capital, $20,000. Incorporators: John 
W. Brown, ony Cc. Wellman, Fred S. Wellman, Wendel G. 
Wilcox, Charles W. Hill. 

The Pressed Steel Motor Car Co., Cleveland, Ohio; automo- 
bile parts and accessories. Capital, $200,000. Incorporators: 
W. H. Milliken, Florence M. Ossman, A. M. Heimberger, ©. L. 
McConnell and L. C. Heimberger. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

The Swiss Textile Co., Warren, R. I.; knitted goods. Cap- 
ital, $25,000. A. Gonzenbach is pres. 

Old Colony Mfg. Co., Hamden, Conn.; toxes. Capital, $50,- 
000. Incorporators: Ernest D, Steer, Emma W. Steer, Luke 
E. Corniff, all of New Haven. 

Anton Larsen & Son, Inc., of the Bronx, N. Y¥.: @umb- 
waiters and refrigerators. Capital, $15,000. Incorporators: 
Raphael R. Murphy. Gladys Billings, Ludwig tJ.arsen, 3136 De- 
eatur Ave., New York. ' 

Mullen & Buckley Mfg. Co., Inec., Inwood, N. Y.; window 
screens, doors. Capital, $60,000. Incorporators: G. H. Mullin, 
W. J. Buckley, J. A. Post, Far Rockaway. 

Edward H. Rogers, Inc.,. Mamhattan, N. Y.; paper bexes. 
Capital, $50,000. Incorporators: E. H. Rogers, W. G. Rogers, 
New York City, W. Craix, Morris Park. 

New York Fireproof Products Co., Inc., Boro. Manhattan, 
N. Y.; fireproof materials. -Capital, $100,000. Incorporators: 
x ys Cc. D. Grissold, Brooklyn, N. Y.; D. Davis, New York, 


Appler Refillable Fuse Co., Inc., Syracuse, N. Y.; electric 
fuses. Capital, $40,000. Incorporators: G. W. Appler, Lyons, 
x. t F H. C. Beatty, Skaneateles, O. J. Coughlin, Syracuse, 





BUSINESS ITEMS 








William E. Huston Co., Liberty Building, Seattle, Wash., 
has been appointed the western representative for Arthur A. 
Crafts, Boston, Mass., dealer in mechanical diamonds and 
manufacturer of diamond-pointed tools. It will carry a full 
line of samples in stock and fill orders for the coast. 


The Tindel-Morris Co., Eddystone, Penn., contemplates in- 
creasing its capital from $600,000 to $1,500,000, in order to 
make additions to its plant at Eddystone. An openhearth 
furnace will be installed, enabling the company to control 
its steel supply and the special qualities of the steel required 
in its business. It is intended to install also two additional 
large hydraulic forging presses with heating, annealing and 
tempering furnaces to increase the present facilities for spe- 
cial work in the line of government, railroad and marine re- 
quirements. 

M. D. Farnum, who has been connected with Chandler & 
Farquhar Co., Boston, for the past 12 years, and previous to 
that was with the A. B. Pitkin Machinery Co., of Providence, 
has resigned, having purchased the interest of Mr. Donnovan 
in the Bacon & Donnovan Engine Co., of Springfield, Mass 
In future this concern will be known as Bacon-Farnum Co., 
a Lyman St., Springfield, Mass., with Mr. Farnum as presi- 

ent. 

The Chandler Co., Springfield, Mass., manufacturer of name 
plates, steel stamps and light metal stampings, has just moved 
into its new factory, corner of Napier and Chandler Sts., that 
city. 





FORTHCOMING MEETINGS 
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National Machine Tool Builders’ Association. Spring meet- 
ing, May 15-16, 1913, New York City, Hotel Astor. General 
manager, James H. Herron, Cleveland, Ohio. 


National Association of Manufacturers. Annual meeting, 
May 19-21, 1913, Detroit, Mich., Hotel Pontchartrain. Geo. 
S. Boudinot, secretary, 30 Church St., New York City. 


American Society of Mechanical Engineers. Spring meet- 
ing, May 20-23, 1913, Baltimore, Md., Hotel Belvidere. .Sec- 
retary, Calvin W. Rice, 29 W. 39th St., New York City. 
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Association. Annual convention, 


Master Boiler Makers’ 
D. Vought, 95 Liberty St., New 


May 26-29, Chicago, Il, 
York City. 

American Railway Master Mechanics’ Association. 
convention June 11-13, Atlantic City, Ae 3 J. W 
secretary, Old Colony Pu.iding, Chicago, Il. 

Master Car Builders Association. Annual convention, 
June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 
Colony Building, Chicago, I1l. 

American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N. J.. Hotel Traymore. Edward 
Marburg, secretary, University of Pennsylvania, Philadelphia, 
Penn. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 


American Society of Mechanical Engineers. 
meeting first Tuesday. Calvin W. Rice, secretary, 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
3o8. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents ’and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Nee Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 
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Positions Wanted, three cents per word, each insertion 
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All advertisements payable in <dvance. 
should reach us not tater than Friday 10 A. M., for ensuing 
we ‘s issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. ‘ 
No information given by us regarding any advertiser's address. 
Original letters of r dation or other papers of value should 
not be inclosed to unknown correspon ts. 
No advertising accepted from any agency, association or individual 
charging a fee for ‘‘registraticn,”’ or a commission on wages of suc- 
cessful applicants for positions. 
Advertisers are requested to acknowledge the replies received 
through this department. 








POSITIONS OPEN 


Canada 
for machine work 


hoisting 
engines, crushers, plate work, engines and general contracts; 


CHIEF DRAFTSMAN lines, 


must be experienced man, Apply, stating salary, P. 832, Am. 
Machinist. 
Connecticut 

FOREMAN of planer department; a man thoroughly versed 
in modern methods of good work and rapid production; ref- 
erences required, Apply to the Whitlock Printing Press Mfg. 
Co., Derby, Conn. 

PRODUCTION SUPERINTENDENT to take charge of plant 
employing 80 men; must be an organizer, able to handle pro- 
duction under premium system, and a thoroughly practical 
shop man; we need a hustler who possesses tact and offer a 
splendid opportunity for the future to the right man; our 
product is made on milling machines, turret lathes, drill 
presses and threading lathes, and castings vary from 6 to 300 
pounds, bar steel up to 8 in. diameter, flat bar steel up to 
2%.x5 in. P. 865, Am. Machinist. 

Illinois 

SALESMEN on commission basis in all large manufactur- 
ing centers to handle small automatic drill chuck of excep- 
tional merit; state experience and references. P. 782, Am. 
Machinist. 

SHOP SUPERINTENDENT—We have a good opening for 
an exceptionally high class shop superintendent of manufac- 
turing establishment making a specialty of small brass parts; 
must have broad experience on all types of automatic ma- 
chines and be familiar with the manufacture of small instru- 
ments; fine opportunity for man who.can qualify. P. 829, Am. 
Machinist. 


MECHANICAL DRAFTSMAN experienced on machine tools, 
multiple drillers preferred; also capable of designing jigs; 


steady position; state age, references, experience and salary 
cxpected; letters treated confidential. P. 


830, Am. Machinist. 
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Maryland 


COMPETENT DESIGNER on marine engine work and ves- 
sel machinery. P. 874, Am. Machinist. ‘ ' 


Massachusetts 


DRAFTSMEN, first class, mechanical and electrical; also 
men with switchboard experience. Address Supervisor of 
Drafting, General Electric Co., Pittsfield, Mass. 


SHOP FOREMAN, in machine shop employing from 30 to 
50 men; all-around man, with experience on uptodate ma- 
chinery; state salary, age and references, all answers confi- 


dential. P. 866, Am. Machinist. 
Michigan 
DRAFTSMAN, speedy, accurate man, one capable of de- 


veloping to take executive position; heavy machinery; loca- 


tion, Detroit. P. 860, Am. Machinist. 


OPERATORS—We are adding to our lathe equipment and 
can use immediately twenty Jones & Lamson operators; pay 
highest wages, 54 hours per week, and have a large portion 
of work on a premium basis, netting extra money to com- 
petent workmen; have contracts for year’s work ahead: can 
also use some Gleason and milling machine men. Frost Gear & 
Machine Co., Jackson, Mich. 


LIVE DRAFTSMEN should get into the liveliest of all the 
great industries—the automobile line. The industry which is 
zrowing so fast that its great need is always men—more men 
—more good men. The greatest single fact about the motor- 
car industry, right now, is the rapid coming-into-their-own 
of the producers of quality parts. One notable example is the 
Timken-Detroit Axle Co., of Detroit, Mich. If you are a good 
live draftsman, this may be your chance. 

Minnesota 

MANAGER for factory; also sales department and export 
department; must come well recommended and be able to 
make some investment. Address William Kennison, 1018 Met. 
Building, Minneapolis. Minn. 

Missouri 

DRAFTSMEN with experience in the design of gears and 
transmissions; in replying state age, education, experience, 
salary desired, and time you can begin work. Address Chief 
Engineer, Wagner Electric Mfg. Co., St. Louis, Mo. 


New Jersey 


TOOL MAKER, accustomed to blanking, forming, drawing 
dies and general shop tools; must be well recommended. 
Becton, Dickinson & Co., E. Rutherford, N. J. 


TOOL MAKER with experience in making tools for col- 
lapsible tubes; steady work and  ?.~ pay. Apply at the 


hua Tube Co., Bloomfield, N. or 79 Murray St., New 
ork. 

DESIGNING DRAFTSMAN, competent for plant improve- 
ment work, by large concern in vicinity of New York City: 


men with practical shop training and extensive drafting room 
experience will be considered only; give references ana other 
particulars. P. 861, Am. Machinist. 


y AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, ounplorying 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


DRAFTSMEN with experience on automobile design; state 
education, experience and salary desired. P. 873, Am. Mach. 

TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 

DIE MAKERS, first class, on small and medium blanking, 
forming and Nanny, Ma - Address, stating particulars, Bur- 
dick & Son, Albany, N. Y. 

OPERATOR—An experienced young man as operator on 
wood screw machines and headers. Address Camera Works, 
E. K. Co., No. 333 State St., Rochester, N. Y. 


DRAFTSMAN with two or three years’ experience on fur- 
nace work, ower plants, piping and general machinery: 
western New York; state salary desired. P. 801, Am. Machinist. 


making tools for col- 


TOOL MAKER with experience in 
lapsible tubes; steady work and good pay. Apply at the 
Peerless Tube Co., Bloomfield, N. J., or 79 Murray St.. New 
York. 


SALESMAN acquainted with the heat-treatment and case- 
hardening of openhearth steel for machine parts; good oppor- 
tunity for one with proper qualifications. Address, stating ex- 
perience and salary required. W heelock, & Co.. 23 
Cliff St.. New York City. 

YOUNG MECHANICAL ENGINEER OR MAN with technical 
knowledge, familiar with German language, wanted by New 
York firm, importing machine tools and appliances for rolling 
mills, steel works, etc. Applicant must be man of executive 
ability and systematic worker; excellent chance for well pay- 
ing, permanent position; state previous experience, references, 
minimum salary to start; answers considered confidentially. 
Apply Box 1913 Machinery Club, New York City. 


Ohie 
OPERATORS—Several Brown & Sharpe milling machine 
operators with a view of making foreman. P. 864, Am. Mach. 
TECHNICAL GRADUATE with shop experience to fill po- 
sition of advertising man with machine tool company. P. 723, 
Am. Machinist. 


Lovejoy 
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DRAFTSMAN with tools and jigs; a machinist who can 
make urawings preferred; apply Superintendent, Aultman & 
Taylor Machinery Co., Mansfield, Ohio. 


DESIGNER AND DRAFTSMAN on turret machinery; must 
have experience; give reference; chance for advancement with 
growing concern. P. 780, Am. Machinist. 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drili press, screw machine, boring and milling machine 
operators, wvod and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Pennsylvania 
GISHOLT OPERATORS, experienced on 21-in. machines: 
steady employment for competent men. The Autocar Co., 
Ardmore, Venn. 


COMPETENT MAN to take charge of wood-pattern shop 
employing about 100 pattern makers; must be up to date in 
every respect; thoroughly familiar with green sand, dry sand 
and loam and sweep molding; able to furnish best of refer- 
ences. P. 799. 

OPERATORS—The Monotype School is maintained to train 
young men to meet the corstant demand for operators of our 
type casting and composing machine: these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 


ence, type foundry experience. Full particulars will be fur- 
nished to inquirers:-who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 


Machine Co., Philadelphia. 
Vermont 
TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 


POSITIONS WANTED 


Illinois 
SUPERINTENDENT, now in position, chevenghiy familiar 
with modern shop practice, experienced on general machine 
work, aggressive, good executive and organizer; best of ref- 
erences as to character and ability. P. W. 879, Am. Machinist. 
SUPERINTENDENT OR ASSISTANT, practical mechanic, 
Spereaesey familiar with uptodate methods of manufacture; 
also machine shop system, routing, premium work, inspection, 
ete.; can handle system already operative or would install 
same suiting conditions: permanent position desired, any lo- 
cation. P. W. 863, Am. Machinist. 
Indiana 
FOREMAN desires change, ten years’ executive experience; 
A-1 tool room, screw machine or general manufacturing fore- 
man; a first class handler of help, and can produce quality 
and quantity from machine tools. P. W. 876, Am. Machinist. 
MECHANICAL ENGINEER AND SUPERINTENDENT, age 
37, practical mechanic, technical graduate, A. S. M. E., 15 
years’ experience in design, manufacture and operation of 
varied lines of machinery; after May 15. P. W. 842, Am. Mach. 
Massachusetts 
DESIGNER of proven ability with 12 years’ experience in 
medium and heavy machine tools, railroad and general ma- 
chinery, desires responsible position; references furnished; 
age 35, married; salary $1500. P. W. 857, Am. Machinist. 
FOREMAN, 31, at present employed, desires change to po- 
sition on broader lines; assistant superintendent preferred; 
good mechanic and executive; had good, all-around training; 
13 years’ experience; salary $1800. P. W. 878, Am. Machinist. 
SUPERINTENDENT, FACTORY ENGINEER or other re- 
sponsible position desired by an expert mechanic, designer of 
automatic machinery and modern tools, capable draftsman; 
good executive; minimum salary, $2000 per year. P. W. 881, 
Am, Machinist. 
Michigan 
EXECUTIVE with technical and practical experience, at 
present and for the past two and one-half years employed as 
plant engineer with one of the largest automobile factories 
ata salary of $2700 per year, wishes to change; will go where 
opportunities are greater. P. W. 868, Am. Machinist. 
New Jersey 
DRAFTSMAN, first class, experienced on engines, pumps 
and general machinery. F. C. T., 106 Bank St., Newark, N. J. 
SUPERINTENDENT, good executive, A-1 mechanic, desires 
a change; best of references and reason for changing; high 
grade proposition only. P. W. 862, Am. Machinist. 
GENERAL FOREMAN, practical mechanic and executive, 
20 years’ shop practice, including machinery of medium size, 
machine tools and also an extensive experience in design and 
construction of tools and appliances for the production of in- 
terchangeable parts. P. W. 870, Am. Machinist. 
New York 
PRESSROOM FOREMAN desires change about May 15. 
Pr. W. 811, Am. Machinist. 
MECHANICAL DRAFTING STUDENT wishes position as 
tracer. P. W. 844, Am. Machinist. 
FOREMAN, first class, all-around machinist and tool maker, 
in charge now, desires change. P. W. 875. Am. Machinist. 
DRAFTSMAN, designing, wants position. ten years’ experi- 
ence, special automatic machinery. P. W. 885, Am. Machinist. 
FOREMAN, modern executive ability. broad experience, 
tool room and manufacturing, producer of results. P. W. 883, 
Am. Machinist. 
SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist. 
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EXPERT on economical methods of manufacture wants 
pare as tool room foreman or assistant superintendent. 
. W. 880, Am. Machinist. 


TOOL ROOM FOREMAN desires to get in touch with re- 
liable firm; good disciplinarian; systematizer and uptodate. 
P. W. 882, Am. Machinist. 


SUPERINTENDENT, thorough mechansc, keen executive; 
production man with modern methods wishes position where 
energy and ability will count. P. W. 827, Am. Machinist. 


SUPERINTENDENT or assistant, wide experience in the 
manutacture of machinery, machine tools, the design of jigs, 
fixtures and labor-saving devices, P. W. 871, Am. Mach. 


YOUNG MAN, technical education, seven years’ experience 
in shops and drafting rooms of some of the most modern 
plants, desires permanent position. P. W. 851, Am. Machinist. 


SUPERINTENDENT, thoroughly practical, expert inter- 
changeable ag Ae automatic and special machinery, 
took Seat ping; Greater New York or vicinity. P. W. 826, 
Am. Machinist. 


ENGINEER, 31, technical graduate with rape practical ex- 
pessanes, desires position as superintendent of small or med- 
um sized plant, preferably on light, high class work. P. W. 
886, Am. Machinist. 

MACHINIST, tool and die maker, first class, jigs and fix- 
tures, experimental work, special machinery, wishing to make 
a change; able to take charge; German; 3/7 years old. P. W. 
888, Am. Machinist. 

YOUNG MAN, technical education, seven years’ experience 
in automobile manufacturing, including accounting, purchas- 
ing and efficiency work, desires position as assistant superin- 
tendent or production manager; best of references. P. W. 877, 
Am. Machinist. 

GENERAL FOREMAN OR FOREMAN, uptodate in modern 
manufacturing details, practical mechanic, good organizer and 
ability in taking charge of help, cost reducer; good record, 
experienced on engines, electrical and general machinery, die 
castings, drop forgings. P. W. 841, Am. Machinist. 


FACTORY MANAGER OR SUPERINTENDENT by a thor- 
ough practical mechanic; technical education, mechanical en- 
gineer; age 43; 20 years’ experience in medium, light and in- 
terchangeable work; thorough knowledge in cost and shop 
organization; now engaged; valid reason for changing. P. W. 
835, Am. Machinist. 

DESIGNER, FACTORY SUPERINTENDENT, age 33, a man 
of broad experience manufacturing medium weight, high grade 
machinery; exceptional ability designing special and labor 
or machinery for low cost production; strong organiza- 
tion, builder, coéperator and worker; enthusiasm and execu- 
tive ability that wins. P. W. 846, Am. Machinist. 


Ohio 


SUPERINTENDENT OR FACTORY MANAGER by an Amer- 
ican, 42 years old, practical man in machine and tool work; 
pattern and foundry work, drafting and designing; designer 
of several automatic machines; at present superintendent. 
P. W. 852, Am. Machinist. 

SUPERINTENDENT, ASSISTANT SUPERINTENDENT or 
other responsible position wanted by A-1 macffinist, tool 
maker, draftsman, tool and machine desinger of 14 years’ 
broad experience, accustomed to the rapid production of small 
and medium sized interchangeable work; at present chief of 
a large tool designing department. P. W. 872, Am. Machinist. 

Pennsylvania 


MACHINE DESIGNER, expcrienced; general machinery; 
machine tools; age 26. P. W. 867, Am. Machinist. 

FACTORY EXECUTIVE OR MANAGER, experienced; sys- 
tematizer and economist; mechanical engineer; 35 years old; 
capable and energetic. P. W. 791, Am. Machinist. 

DRAFTSMAN, experienced mechanical designer of direct 
current and alternating current machinery, graduate, desires 
change; capable of taking charge, can work out economical 
and effective system. Box 856, Am. Machinist. 

MECHANICAL ENGINEER, technical graduate, 38 years 
of age, married, wants good position in Pennsylvania or New 
York State; experience in special heavy machinery, stcam 
engines, boiler and structural. P. W. 820, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, etc. Taylor-Shantz Co., 
Rochester, N. Y 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Gas engine plant for exchange or sale; operating; no 
iudebtedness; new buildings. Box 12, Kenton, Ohio. 

For sale or rent, machine shop in central Pennsylvania, 
with jobbing and gasoline engine business established. M. 
831, Am. Machinist. 

For Sale—Small machine shop, fully cusippes. practically 
new: large stock of supplies and repair parts, New York City. 
M. 887, Am. Machinist. 

Double crank press at least 40 in. between uprights, 8 in. 
stroke wanted. Also 36-in. power gap shear. Standard Elec- 
tric Fittings Co., Stamford, Conn. 

Work wanted for the building of small machines and parts, 
tool making and experimental work; we aim for precision 
work. Linden Precision Works, 21 East Fourth St., New York. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 

Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 
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Machining the Ford Cylinders—I 


By Frep H. Convin 


SYNOPSIS—Some of the interesting fixtures, machines 
and methods which make it possible to manufacture more 
than 800 complete motors per day. This shows the adap- 
lation of standard machines, the use of special machines 
where necessary and the reduction of machining time 
made possible by the use of single-purpose machines which 
can only be used on one particular job. 
% 

As stated in the previous article, one of the secrets of 
the enormous production which is secured in the Ford 
factory is the simplicity of the motor design which makes 
possible simple machine processes and rapid production. 

Taking the cylinders first, we find a few of them 
stacked around the machine shown in Fig. 1, having been 
brought in from the foundry by the monorail traveling 
The first operation is the spotting of five locating 
four on the top of the cylinder 
This is done in the cradle 


crane. 
or working points 4A, 
and one on the end as shown. 
fixture at the right, the fixture being open to receive a 
casting. The cylinders are lowered into the fixture first, 
leaving the crank case side up. 

The lid B is swung down into place and fastened by the 
pins C going through the hinge joint shown. The cast- 
ing is then centered with regard to the base by means 
of the right and left nuts )), which move the centering 
points # into contact with the inside of the engine base 
and so equalize its position in the fixture. After it is 


centered it is held in position by the various screws 
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ing uniform surfaces. The gage shown on top of the 
cylinder at / is used for testing the squareness or leve!- 
ness of the four spots on the top, and a somewhat similar 


gage, which touches the four spots and also the one on 














Fig. 3. 








Fie. 1. Factne tHe Locating Spots ON THE CYLINDERS 
shown, and is then ready to be spotted by the end mill F, 
which is guided by bushings in the proper position in 
the fixture. Two of the bushings which locate the mill 
for the spot on top of the cylinder are shown at G, the 
end bushing being shown at //. 
These fixtures, with the castings 
handled by two men using the feet and other projections 
for handling, and the spotting is easily done. The depth 
is limited by the collar above the end mill, thus secur- 


inside, are easily 


Fig. 2. MItuIne THE BAsE FLANGE AND BEARINGS 


the end, is used so as to be sure that they are in position 
to fit properly into the milling fixture. 


DousLe MILLING SPINDLE 


The next operation is milling the crank-case flange and 
the crankshaft bearing, as can be seen in Fig. 2. The 
castings rest on the four spots, which are faced off in the 
cradle fixture, while they are located endwise by the end 
spot facing. They are also supported under the base flange 
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by steel plugs, which come up under the bolt hole bosses 
on the flange, these being spring adjusted and held firmly 
in position by a screw and wedge combination, as seen at 
A. The outside of the end bearing is supported in a 
fork as at B, this being also clamped by the substantial 
screw U. 

The cylinders are held firmly in their fixtures by T- 
headed bolts, one being shown at D. These go into T- 
slots in the base of the fixture, and an open strap across 
one of the cylinder bores provides a very easy way of hold- 
ing the cylinders in place, and allows them to be handled 
quickly. For they have learned that the greatest machine- 
shop waste occurs in the handling of the part being ma- 
chined rather than in the cutting operations themselves. 


MILLING THE CYLINDERS 


The milling is done on machines built by the Inger- 
soll Milling Machine Co., the one shown having three 
vertical spindles carrying large face mills £, one for each 
string of five cylinders, three rows being placed in position 
at once. It will also be noticed that behind the vertical 
spindles is a horizontal spindle carrying special cutters 
half-round in form as at /’. These follow the face cutters 
and mill the seat for the babbitt bearing in the engine 
base. This double-milling saves one handling and leaves 
the cylinders ready for the machining of the top and 
sides at one operation, in a very similar manner. 

Before going to the next milling operation, however, 
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cylinder is then located so that the spot on the end 
comes in contact with the stop C, after the rails A have 
been lowered so that the faced surface of the cylinder 
flange rests on the plane surface strips D, being held 
in position by screws actuated by the handwheels £. 
Being held firmly in this position, thé holes are rapidly 
drilled, the inverted spindles making it possible to drill 
very deep holes at high speed and feed, owing to the chips 
automatically clearing the drills by gravity. The stop 
F automatically takes care of the proper depth of hole. 

















Fic. 5. Testina SQUARENESS OF 


CYLINDERS 





Fie. 4. 


the cylinders pass the special fixed-spindle, inverted-type 
drilling machine, Fig. 3, built by the Foote-Burt Co. for 
drilling the six crankshaft-bearing bolt holes, these be- 
ing used to locate the cylinders in future operations. 


The rails A are controlled by cams through the lever 
B and its connecting shaft, these being raised to make 
it easy to slide the cylinder casting into place. 


The 





CYLINDERS 


BY THE HUNDRED 


CYLINDERS ON Every SIpDE 
Fig. 4 shows the next milling operation; incidentally 
two more Ingerso!l millers are shown on the same job. 
The illustration also gives some idea of the amount of 
work being handled by them. As in the other case, there 
are both horizontal and vertical spindles on these ma- 
chines, the difference being that the horizontal spindle 
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is in front in this instance. These mill the sides of the 
cylinder head, one side being for the intake and exhaust 
manifold connections, and the other side for the water- 
jacket pipe. Meanwhile the vertical spindles behind face 
off the whole top. of the cylindér casting to receive the 
cylinder head. 

This construction not only makes machining easy for 
both cylinder and head, but also allows every piston and 
valve to be exposed by simply removing the whole head at 
once. And though it might seem to some who are accus- 
tomed to scraping every joint, that it is not possible to 
make a large flat joint of this kind tight without scraping, 
these are machined accurately enough to secure all neces- 
sary tightness of joints by the use of a plain gasket and 
without a thought of scraping either joint. 
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One cylinder casting was removed from the fixture in 
order to show the simple way in which these are located 
by the two dowel pins A, fitted into the end crankshaft- 
bearing bolt holes as mentioned in connection with the 
previous operation. It will also be noted that the entire 15 
cylinders are carried on one fixture, this fixture having a 
heavy base plate fastened to the miller table, the base of 
the fixture carrying all the necessary bolts and clamps 
so as to be self-contained in every way. 

As will be seen from the cylinders all around the ma- 
chine, there is no waste room in the shop in spite of its 
great size. The castings are piled as conveniently as pos- 
sible to the machine, and, after finishing, are piled on 
the opposite side in the same way to go on to the next op- 
eration. Although the piles look as though they repre- 
sented several days’ work, it must be remembered that 800 
cylinders are not machined in an hour, and that it is ab- 
solutely necessary to keep a steady stream of them flow- 
ing from the miller to the boring machine, shown in 
Fig. 9. 

The ends of the cylinder shown in Fig. 4, which con- 
tains the camshaft or timing gears, are next milled on a 
comparatively simple miller and are then tested on a sur- 
face plate with an accurate square, as shown in Fig. 5. 
This, as will be seen, "makes quite a severe test, as the 
long surface on the square must not show light through 
when the cylinder casting is placed on the end faced off. 


MACHINING THE CYLINDER HEaAps 


Leaving the cylinders themselves for a moment, we 
turn to the cylinder heads, which keep them company 
all through this department. These, too, start with a 
spotting operation for locating points, as can be seen in 


Fie. ¥. Mrutrna 30 Cytrnper Fraps at ONCE 


sta ey 
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Fig. 6. Here a profiler has had a horizontal spindle 


added at the back, the cutter of which can be seen at A. 
This is driven by a belt from the middle step of the main 
cone, through the medium of a pair of bevel gears. 

In this connection, it will be noted that the 
spindle is driven by two belts on different steps of the 
cone. This is accomplished by turning the cone on the 
countershaft to the corresponding position, so that the 


main 


two belts will run on corresponding diameters in each 
place. It will also be seen that the belts used are very 
heavy, giving some indication of the wor that is expected 
of the machine. This same method of using two belts has 
heen adopted in numerous cases where difficulty was ex- 
perienced in securing a sufficiently powerful drive to 
cutting tools of various kinds. 

The cylinder head is shown clamped 1m position at B, 
heing held in an easily adjustable fixture, Swinging 
jaws or fingers C, on each side of the head casting, not 
only hold it sidewise, but also draw it down to place on 


the fixture. These are operated by the handle D through 


proper levers and links leading to the lever F, which 
connects the two clamping fingers. The thrust of the 


end-milling cutter A is taken by the stop screw F’, which 
is screwed up against the end of the casting, acting as an 
adjustable stop in that direction. 

After the different locating spots have been milled, 
the cylinder heads go to another Ingersoll miller havinz 
and two horizontal heads, as shown in 


three vertical 
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points in the fixture can be plainly seen, the simplicity of 
the method making it easy to load the rough castings, 
and to take off the finished cylinder heads with the least 
delay. The face of the flange connection between the 


cylinder head, water jacet and the radiator is next milled 
on a plain machine and the pockets which form the com- 
hustion chamber are machined out so as to secure a uni- 
form compression and insure clearance for the pistons on 
their extreme upward stroke. 

The method of machining the combustion or compres- 
sion chamber in the cylinder head is shown in Fig, 8. 














ae ee 


Fie. 9. Boring THE CYLINDERS 

Fig. 7. <A very substantial fixture is in place on the 
miller table, this fixture holding 30 evlinder heads. Each 
row is six heads long, as will be seen. There are three 
rows on top, while the space on each side is also utilized, 
making it possible for all five heads to be milled at the 
same time. 

One of the cylinder heads was removed in order to 
show the simplicity of the holding fixture. The various 
locating points are shown, the heads being held down by 
the stud and nut method, the stud“going through the 
cored holes for the spark plug. The 


various locating 
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Fic. 10. Factine Seat ror MaGnetro-Cort Support 

The finished surface of the cevlinder head is used to in- 
sure the counterbore being square with it, by holding 
the cylinder head up against the under side of the bush- 


ing plate 4. This is done by means of cams on the three 


shafts shown, suitable levers being provided to make it 
easy to clamp the plate in place or to relieve it after 
the work 

The work is located by the spot which has been placed 
on the end of the cylinder head, coming against the 
stop screw B and held in position against it by the corner 
Then the work is forced up in contact with 


is done. 


screw (C, 
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the plate by the three camshafts shown, holding it firmly 
against the thrust of the counterboring head. This method 
of holding the work to be machined up against a planed 
surface has a number of advantages and is used in quite 
a number of the Ford jigs and fixtures. It keeps the 
locating surface clear of chips and in a case such as this, 
allows the work to be located by its finished surface in- 
stead of depending on leveling it up by means of spring 
plungers or other locating points coming in contact with 
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Fie. 12. Bortna THE CAMSHAFT 


the rough casting on the other side. The gage for testing 
the size of the counterbore is shown at D. 

It will be noted that while these large machines have 
their individual motor, the controller and cutout switch 
being shown behind the end of the string of work on 
the miller tables, many of the machines are driven by 
belts, and the various groups of line shafting are run 
in such direction as best suits the particular group of 
machines in question. 

Bortne THE CYLINDERS 


Another special machine, built by the Foote-Burt Co.. 
this time a cylinder borer, is shown in Fig. 9. As can 
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be seen, this is a very substantial type of cylinder-boring 
machine, the four spindles being rigidly houséd while the 
cylinders are fed up to them by the table below, which is 
guided by massive ways on each side. The cylinder is 
properly positioned by means of half-round locating 
pieces, which fit into the crankshaft bearing seat, milled 
at the same time as the base flange, and shown in Fig. 2. 

The cylinder is held in place by the simple bent clamp, 
each clamp bolt being surrounded by a helical spring, 
so as to instantly release as the 
slacked up. The lever A controls the movement of the 
sliding strips B, these being lowered away from the flange 
when the lever is in the position shown. As soon as the 
work is done, however, a movement of the lever to the 
right lifts these sliding strips and gives a smooth sur- 
face for sliding the cylinders out of the fixture. This 
also gets the lever out of the way in handling the work. 
This allows the cylinder castings to be easily slid into 
place and removed, without the added effort of lifting 
them over the locating pieces in the fixture. 

The weight of the table, the fixture and the cylinder 
being operated on, is counterbalanced by heavy weights 
behind, one of these being shown at C.. This greatly re- 
lieves the feed mechanism of the machine and makes it 
comparatively easy to. handle by hand whenever it, for 


soon as capscrew is 


any reason, becomes necessary. 

It will also be noticed that these spindles are nonad- 
justable so far as location is concerned, the whole ma- 
chine being built especially for boring these particular 
cylinders and being of no use for anything else. It is 
another example of the single-purpose machine carried 
to the limit. The type of boring head can also be easily 
seen. These work well on account of the top of the cyl- 
inder being already milled, so that the cutters always 
have clean metal to work on, the only scale being the 
edge forming the outline of the cored hole. This is al- 
most negligible as the scale falls away from the cutting 
edge as soon as it is broken or sheared off by the cutters, 
this being one of the advantages ef machines of this type, 
especially where the bore of the cylinder is a straight 
hole, so that it can easily fall out of the way. The bars 
also carry chamfering cutters, as can be which 
take off the sharp edge at the upper end of the cylinder 


seen, 


bore. 

Cylinders are bored in two operations, the 
speed being approximately 50 ft. per min. with a ;y-in. 
feed on the roughing cut. Here, as in all the cutting op- 
erations, it is net the aim to secure the highest cutting 
speed possible, but the speed which proves most economi- 
cal when the time the machine is idle from changing cut- 
ters, and the grinding of the cutters themselves, are care- 


cutting 


fully considered. 

Among the peculiarities of the Ford motor design is 
the magneto, which is part of the motor itself. The coils 
of the magneto are supported on a large disk beside the 
flywheel, this disk being fastened to the end of the cylin- 
der casting which is faced off for this purpose. The de- 
tails of the magneto itself, will be reserved for another 
article, but the method of facing the end of the cylinder 
for this coil support is shown in Fig. 10. 

This is one of the many cases where the engine lathe 
is used to advantage in the Ford products, two evlinder 
castings being bolted together by through bolts and open- 
sided straps, as shown at A, and swung in an engine lathe 
equipped with a square tool post carrving four lathe 
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tools. In this way the ends of two cylinder castings are 
quickly and accurately faced to receive the coil support 
for the magneto. It will be noted that the lathe has a 
substantial brake on the cone at B, this being quite com- 
mon on many machines in this shop. 

Another special drilling machine is shown in Fig. 11, 
this taking care of the bolt holes in the flange, the holes 
on each end and all the cylinder-cover stud holes in the 
top. This means 45 holes being drilled at one operation 
on this special machine, the cylinder castings being 
clamped in the position shown. The four heads are 
counterweighted as shown, each head being independently 
driven, with all the gearing in the driving mechanism 
completely guarded against chips and dust. This is also 
a Foote-Burt machine. 

The camshaft hole is bored in the double-ended modifi- 
cation of a lathe shown in Fig. 12. Here the fixture is 
mounted on a substantial plate, gibbed to the lathe bed 
and equipped with gearing which allows it to be moved 
to any desired position by the rack shown. This is used 
for positioning the work, the feeds of the drills and bor- 
ing bars being secured by moving the boring spindles 
themselves. 

This movement is secured by means of the small pilot 
wheel A, operating bevel gears inclosed in the housing 
at the back, through a shaft which runs through the top 
of the bearing cap. This in turn connects with a worm 
and rack, giving the desired feed to the boring spindle. 
A collection of the boring tools can be seen on the rack 
behind the machine. Hardened-steel bushings are used 
as guides to insure the alignment of the hole when bored 
from the two ends. The crankshaft bearings or half 
bearings, in the engine base, are also bored in a similar 
machine after the bearing caps have been put in place. 


7 
ve 


Appearances 


By Ht SIBLEY 


A short time ago there appeared an article in your 
columns in which a noted European artist was quoted 
as saying that American cities would be more beautiful 
if there were more smoke to tone down the sharp outlines 
of the buildings and give a soft, pleasing gray. Evidently 
his observations were not made in Chicago or Cincinnati 
or Pittsburgh. Smoke may appeal to the ultra-artistic, 
but when it has been estimated that the smoke nuisance 
costs the American people nearly $50,000,000 every year, 
there seems to be another point from which to look at it. 

The American tendency is usually toward neatness and 
cleanliness, and while cleanliaess may be next to Godli- 
ness, it certainly is as closely related to system and effi- 
ciency. One of the most striking physical differences 
between American cities and those abroad is the lack of 
snap and system and neatness over there, and particularly 
in some of the machine shops. With all due respect for 
the quality of their product I must say that the English 
automobile plants—some that are the foremost in their 
line—were a distinct disappointment. The buildings 
were poorly lighted and apparently not put up with any 
thought of the systematic arrangement of departments. 
However, many of them were no doubt built many gen- 
erations ago, long before modern methods were heard of, 
and at the time of their erection were the best; whereas, 
in America, progress in any one line is so rapid, if sue- 
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cessful, that a new plant goes up about every five or ten 
years to keep pace with the growth of the institution. 

There are, of course, some plants here that could stand 
a great deal of improvement. In particular I recall a 
large and prosperous establishment manufacturing a spe- 
cial type of agricultural implement. I had occasion to 
visit its machine shop. At least it was termed a machine 
shop, although I think a junk dealer would have been 
more at home than a machinist. The equipment consisted 
of some rare old specimens of machinery which long 
since should have been pensioned instead of forced to 
drag out their declining years in thankless drudgery. In 
addition to these mechanical patriarchs, which perjured 
themselves by masquerading as machine tools, there was 
apparently no attempt made to maintain system. 

Overhead was a maze of unused line shaft, and on the 
floor were great piles of castings, piled up in haphazard 
fashion ; a dozen different kinds in one stack awaited their 
turn on the machines. That department must have cost 
the company a pretty penny, although it probably would 
not believe it, for it was making money fast, and what 
more could be asked? Which isn’t proving that it might 
not have made a great deal more if it had been abreast of 
the times. 

No manufacturing plant presents a more attractive 
appearance than a machine shop with its rows of bright, 
well kept machines, systematically arranged in groups. 
In the Navy Yard at Bremerton, Wash., the machine 
tools in the shop are painted with white enamel, but the 
effect is not all that could be desired. White enamel does 
very nicely on a wash tub, but it does not seem to be the 
proper thing on a machine tool. The nature of his work 
will not permit a machinist, even a government machinist, 
to keep his hands in spotless condition, and he is sure 
to leave finger prints on the enamel. Besides, oil will per- 
sist in dribbling down the sides of the machine and they 
become unsightly to say the least. 

A certain machine-tool builder once put out a new type 
of machine, and to make it still more distinctive he con- 
ceived the idea of finishing it in a chocolate brown. It 
was a mighty handsome machine, and was exhibited in an 
industrial parade on a float, with a proud driver in a 
kalsominer’s suit and a pair of high-stepping horses. 
It was one of the features of the parade, and later it was 
sent to a dealer for display, but as soon as it was set up 
in a showroom with rows of steel-gray machines, our 
chocolate brown looked as much out of place as a kimono 
at a formal banquet. 

% 

The new Marr process is a great advance. in the impregna- 
tion of weod with preservative agents. Diatomaceous earth, 
a silicious material, is ground so fine that 92 per cent. passes 
a 200-mesh screen. This is mixed with the melted paraffin 
and the naphthalene and timbers immersed in the mixture for 
four hours. As compared with the 12 to 24 hr. required in 
creosoting, this is noteworthy. Furthermore, it is an open 
vat process. The wood is permeated to the center and resists 
the attack of marine borers and decay besides gaining in re- 
silience. Nails hold better and do not rust nor does the wood 
become waterlogged. Hardwoods like white oak which resist 
other treatment yield to this preservative. The expense is 
small, for the mixture costs only 3c. per pound and less than 


two pounds of solution are required for asch cubic foot of 
timber. 
% 

A hard wheel with a narrow face will grind work with 
less care and thought on the part of the operator, but it is 
the most expensive grinding that can be done. A wide-face 
soft wheel with the proper care does much more work per 
dollar of expense and is the proper combination for econom- 
ical manufacturing. 
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Frame Work on an Adding Typewriter 


By Rospert Mawson 


SYNOPSIS—Sequence of operations and the methods 
used for machining a frail cast-iron casting. Some well 
designed jig attachments that secure an equalizing mo- 
tion to counteract any inaccuracies in the castings. 

3% 

The making of either an adding machine or typewriter 
calls for well designed and accurate tools, and when the 
two machines are combined, as in the Ellis adding-tvpe- 
writer, manufactured by the Ellis Adding-Typewriter Co., 
Newark, N. J., even more carefully must these special 
tools be made. The methods and sequence of operations 





until the flange comes in contact with the outer surface 
of the frame, thus holding the casting securely. 

The poppet screws J), one on each side of the frame, 
are screwed up against the casting and locked by means 
of the nuts #. The clamp F is fastened down onto the 
casting when it is ready for the profiling operation. 

Fig. 3 shows the fourth operation, milling the bot- 
tom. The casting is held against the cutting strains by 
means of eight double-hook clamp bolts A, which are of 
the floating type, the nut B fastening the two hook bolts 
against the frame. The bosses through which the outer 
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Fie. 1. THe Roven 
used for the machining of the frame case for one of the 
Ellis machines, are here shown. 

In Fig. 1, A shows one of the cast-iron castings as re- 
ceived from the foundry ; B is the casting after the various 
operations here described have been performed. It will 
be noticed that the casting is of a somewhat frail con- 
struction, which accounts for the tools being made with a 
number of supporting surfaces to prevent torsion during 
the machining operations. 

The casting is cleaned and then snagged for the first 
and second operations. The fixture used for profile mill- 
ing the pads on the upper surface of the frame is shown in 
Fig. 2, which is the third operation. The fixture A is 
fastened to the miller by bolts, and the frame is then 
placed over the fixture as shown. The frame is held by 
the hook bolt B and the knurled screws and nuts C. To 
operate the fastening screws (, the small or outer knurled 
nut is turned, which draws the shouldered disk against the 
inner edge of the frame flange. The large or inner knurled 
nut, which is made with a flanged surface, is then turned 


AND 


FINISHED CASTING 

hook bolt passes are split, the pinch bolts C being used 
to take up the wear. A large spider clamp D, fastened 
by means of a handle nut, holds down the casting in the 
fixture. 


Dritt-Jiag OPERATIONS 


The jig used for the fifth operation, which is drilling 
and tapping the bottom, is shown in Fig. 4. The frame 
is placed on the pads A, two on each side of the jig, the 
flange B being brought against the inside of the inner 
pads. The position is obtained longitudinally by means 
of the equalizing device C. The strap clamp D, fitted with 
steel buttons which rest on the frame, holds the casting 
down. The jig plate F is located on the frame by means 
of two dowels F. which are part of the posts in the jig 
base. The plate is held on the frame by the four hook 
bolts G and fastened with knob nuts. 

Fig. 5 shows the operation of the equalizing mechan- 
ism. The pins A and B are brought against the sides of 
the frame by means of the knurled screw C, operat- 











848 


ing through the arm D, which works through — the 


joints E. 

The sixth operation, the milling of the front rail, is 
shown in Fig. 6. The frame is located by means of the 
shouldered nuts A. It is held securely to the miller by the 
strap clamps B. The fixture is made with tongues fit- 
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cover has the same contour as the top of the frame and 
is used in setting for position, afterward being fastened 
down by the hook bolts A. The frame is held in the jig 


by the clamp B. The eighth operation is the milling of 
the slot in the base of the crossrail and is performed in 
the same fixture used for the twelfth operation. 
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Fig, 2. Proritinc FIxTure 


Fig. 3. Miniine tHe Botrrom 
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Kia. 4. Deine Jic ror Borrom or FRAME 


Fie. 5. Dritt Jig, SHOWING EQUALIZER 








6. MILLING FoR THE Front Rain 


’ 
Fra, 


ting into the machine table, thus aligning with the cutter 
arbor. The gang cutters ( perform the milling operation 
on the sides and base of the front rail. 

Fig. 7 shows the jig for performing the seventh opera- 
ich is the drilling of the top. This jig is made 
The 


Tio! wh 


with a hinge cover which carries the drill bushings. 
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Fic. 7. Dritt Jic ror Top or FRAME 


MILLING FoR THE Bracket Bosses 
The milling fixture used for milling the bracket bosses 
-—the ninth operation—is shown in Fig. 8. The fixture 
is located by means of two dowel pins A fitting in holes 
drilled in the seventh operation. The casting is held in 
the fixture by the hook bolts B and the strap clamp @, 
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The end mill cutter D, which is made with a long shank, 
is used for milling the bosses. 

Fig. 9 shows the drilling for front rail and color shift. 
This is the tenth operation. The jig is located by the 
dowels A, which fit into holes drilled in the top in the 
seventh operation. The frame is supported on the spring 
plungers B of the jig cradle. The jig is held by the 
hook bolts C, operated by knob nuts, and the strap clamp 
D, which spans the lower flange of the casting. The 
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angle block / is placed under the jig cradle when drilling 
the color-shift holes, which are placed at an angle with 
the front rail surface. 

The eleventh operation is the drilling and tapping for 
the rear glass and is shown at the right of Fig. 10. The 
frame casting is supported in the jig cradle A and held 
by the clamp B. The jig plate C is located to suit the 
contour of the casting and is fastened with a clamp on 
the inside of the frame, operated with the nut D. 


COUNTERBORING FOR THE SPRING BARREL 


The twelfth operation, counterboring for the spring 
barrel is shown in Fig. 11. The frame is held down on 
the fixture by the clamps A and B. A spring pin is oper- 
ated from the post C so that the clamp at B will not dis- 
tort the frame. The fixture is located on the miller by 
the tongues D and held by the bolt #. The gang cutter 
/ is used for counterboring and facing, the pilot @ be- 
ing guided in a hardened bushing inside the post 77. 

The drilling and tapping for the side glass, which is 
the thirteenth operation, are performed in the jig at the 
left of Fig. 10. The frame casting is supported in the 
jig cradle Z and held by the clamp strap F. The jig plate, 
which is made with a contour similar to the casting, is 
held by two hook bolts’ operated through the nuts G. 
Slip bushings are provided so that the holes may be tapped 
in the jig after drilling. 

The fourteenth operation is the tapping of holes in the 
top, no fixture being used. The fifteenth operation, the 
counterboring of these holes, is also performed without 
any fixture. The sixteenth operation, the milling of the 
bosses for the roll holder, is performed in the same fix- 
ture as the eighth operation. 
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Fig. 12 shows the jig used for drilling the holes for 
the roll holder. This is the seventeenth operation. The 
casting is located and held on the angle blocks of the jig 
by two dowels A fitting into holes drilled in the seventh 
operation. Slip bushings of a generous length guide the 
drill down to the surface to be drilled. 

The eighteenth operation is the milling of the slot 
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A handy and simple stop for the carriage when turning 
and boring duplicate stepped work, can be made by cutting 
a number of cold-rolled rods equal to the number of steps and 
differing in length frcm one another the difference between 
the steps. A parallel strip or other piece of metal is now 
clamped to the top of the bed in such a position that wher 
the tool is to depth in the outside step the longest rod is 
jammed tight between the wing of the carriage and the par- 
allel on the bed. An adaptation of this can be used on the 
cross-slide. 
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Fic. 11. COUNTERBORING FOR SprING BARREL 


for the decimal slide, the same fixture as for operation 
eight being used. The holes for the roll holder are next 
tapped, using the same jig as for the seventeenth opera- 
tion. This is the nineteenth operation. The last or 
twentieth operation is the tapping for the front rail; this 
is performed without a fixture. 
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Small bearings that heat sometimes be helped by 
flooding with kerosene or gasoline to wash out any dirt, grit 
or metal particles that may be in them.. However, this method 
must be used with caution for the lubricating oil is also 
washed away. A large supply of regular lubricating oil must 
be at once poured in. If on hand, the kerosene should be used 
in preference to gasoline, as the latter cuts the lubricating oil 
more quickly. » 
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A Factory Record and Tracing System 


By H. I. Arnoip* 


SYNOPSIS—This system, employed by the Pierce-Arrow 
Motor Car Co., embraces a central station that records the 
progress of all work from arrival to completion. The 
effectiveness of this station is augmented by the records 
of the different departmental stations, all of which report 
to tt. 
3 

The tracing and recording system employed by the 
Pierce-Arrow Motor Car Co. for work in progress during 
its passage through the manufacturing departments, has 
a number of interesting features. 

It consists, primarily, of a central station, Fig. 1, con- 
taining a separate set of folders for each factory order, 


? 


4 


Fig. 1. 


separated by spacers and filed numerically in suitable 
boxes or trays. A complete record of the progress of all 
subjects from the time they arrive in the factory until 
they are finished and sent to stock, is thus kept. The 
station, through which passes all information going to 
and from the factory, adjoins the superintendent’s office. 
Each department in the factory, while reporting direct 
to this central station, has its own individual station and 
records which are entirely departmental as shown in Fig. 
2. The filing drawers and tables are rather interesting. 
The drawers are long, as can be seen, and set on a bench 
enough wider than their length to allow a rest or frame, 
of bridge form, to span the drawers and be moved along 
easily to any pesition. These frames act as arm rests 
and have a few pigeon holes to carry necessary blanks. 


*Supervisor of piecework prices, the Pierce-Arrow Motor 
Car Co. 


PRODUCTION ORDERS 


The production, or factory orders, as issued by the 
specification department, are the initial forms from which 
all work in progress emanates, Immediately upon the issu- 
ance of an order, a copy is handed to a billing-machine op- 
erator, who removes from the file an operation card cor- 
responding in number to the part number of the produc- 
tion order and proceeds to fill out a separate folder for 
each operation noted on the card. 

These folders when completed contain the following in- 
formation: Name of part; drawing number; factory 
order number ; operation symbol and sequence number of 
the operation; department performing the operation; 





THe CENTRAL OR RECORDING STATION 


amount of the order and the starting date for the depart- 
ment having the first operation. The folders, together 
with a copy of the order, are then delivered to the cen- 
tral station where they are filed in their proper places 
in the trays. At the same time a signal flag is placed 
in the first folder with the starting date entered. 

Copies of production orders are also sent to each manu- 
facturing department concerned. The clerks of these de- 
partments make out individual folders for each operation 
to be performed in their departments and file them in 
trays in the same manner as in the central station. Op- 
erations are designated by number and letter. The num- 
ber represents the sequence of the operation and may be 
frequently changed. The letter is the symbol of the oper- 
ation and is never changed unless the operation is 
changed, in which case the letter is canceled and a new 
one added for the changed operation. 
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Tue Form or Tickets UsEpD All entries are made in pencil and erasures are not al- 
Fig. 3 shows the folder and signal flag. Material deliv- lowed ; errors are corrected by additional entries with no- 
- tations explaining the error. A record of finished mater- 


ered to the factory is entered in the left-hand column ; ! ) 
finished ‘material in the center; repairs in the right, and ial is posted in the central station from plain copies of 
scrap in the columns at the top. Running totals are car- _ finished work cards made out by the department clerks 


ried for the first two columns. Finished material when when the material leaves the department. These copies 





Fig. 2. DEPARTMENTAL ReEcORD OR TIME STATION 
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Fie. 3. Fouper AND SIGNAL PLAG WITH SPACER AND SIGNAL SLIP 


delivered to stock is entered on the inside of the folder are sent to the central station every half hour, and after 
tor the last operation. General data referring to the order ‘being entered are filed in the folders. A carbon copy is 
is filed in the first operation folder, while special data re- also made out and filed in the department. 

erring to certain operations only, is filed in the folders Department entries of finished material are made fron 
of the operations effected. For each drawing number the time card. This gives a cross-check between entries 
spacers are inserted between the folders both in the cen- of finished work in the central station and individual 
tral station and departments. Piecework prices are posted departments. Work and time cards, Fig. 4, are issued by 
on the front of these spacers and closed-order records on the routing office, upon the inspector’s order, for all work 
going into the factory, a separate card being issued for 





the back. 
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each lot of material as it passes from one operation to 
another. Material is inspected after each operation, the 
old work card being turned in by the inspector and a new 
card issued for the next operation. 

The work card, as soon as issued, is sent to the central 
station for recording by the clerks, who enter the amount 
of material specified on the corresponding folder, and at 
the same time place a date signal in the folder, showing 
the date the material was sent to the factory. After the 
card has been recorded, it is delivered to the clerk of the 
department designated to perform the work, where it is 
entered on the department folder in the same manner as 
in the central station. The card, after being entered, is 
placed in the folder, together with a date signal flag 
denoting work in hand. This is kept folded with the 
data inside. An identification tag, Fig. 4, is issued by the 
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IDENTIFICATION TAG 
Fie. 4. Tue Carps anp Tacs Usep 


routing office at the same time the work card is made 
out. This tag is attached to the work by the inspector 
and remains with it until the last piece in the lot has 
been finished, when it is destroyed. 


CELLULOID SIGNAL FLAGs 


Ten signal flags, differing in color and made of sheet 
celluloid, one side of which has an unglazed surface, to 
permit of notations being made in pencil, are used. The 
present color scheme is as follows: Black, hold; gray, in 
work; dark red, no tools; brown, no material; light blue, 
shortage; orange, preference; light red, immediate at- 
tention ; pink, work held in department over seven days; 
dark blue, experimental; yellow, repair parts for stock; 


green, manufacturing repair, defective work; white, pro- 
duction order. 
These flags are placed in the folders as shown in Fig. 


3. The first four need no explanation; the others are 
used as follows: Light blue signifies that there isa stock 
shortage of finished subjects. Orange indicates that the 
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shipment of finished product is about to be held up on 
account of shortage of the subjects flagged. Bright red 
signifies that the actual shipment of finished product w 
being held up until the completion of these orders. Any 
one of these three flags calls for special signal slips to be 
attached to all work cards going into the factory on the 
orders so flagged, as in Fig. 3 

Pink is used to denote that material has remained in a 
department over seven days without moving. Dark blue, 
yellow, green and white are rate signals and denote ma- 
terial on hand, while the pencil figures at the top show 
the length of time the subjects have remained in the de- 
partment without moving. The dates on these signals 
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Fig. 5. Record or Sussects Not Movine tn Seven Days 
are changed as often as any material is finished and sent 


to inspection ; the last date only being recorded. 


SPECIAL SIGNALS 


In addition to the regular signal flags, special signal 
“repair stock” orders, and all 
Three copies of 


slips and cards are used for 
subjects appearing on the shortage lists. 
the slip and a card of corresponding color are made out 
at the central office for each work card sent to the fac- 
tory. Two copies of the slip ard the card are «ttached 
to the work card, while the third copy is sent to the tool- 
storage department as a notice to have tools and fixtures 
ready when called for. Upon the arrival of the work 
card in the factory, it is entered on the folder in the usual 
manner. The signal card and one copy of the slip are 
then detached by the clerk, who records the time of re- 
ceipt on the card, places it in the departmental signal 
rack shown in Fig. 2, and hands the slip to the foreman. 
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The cards filed in the signal rack show at all times 
the number of rush orders in the department. When a 
job carrying one of these rush signals is finished, the sig- 
nal card is “removed from the rack, the time recorded on 
it and then placed in a small glass-faced box as a notice 
to the transportation department that the operation has 
been completed and that the work is ready to be sent to 
inspection. When the work is removed from the depart- 
ment, the time is again recorded and the signal card 
sent to the superintendent’s office. The second copy of 
the signal slip remains attached to the work card, as a 
notice to the inspection department and routing office. 

When it is desired to place a subject in work, the fore- 
man orders the material removed from the storage rack 
in the inspection room and placed at the machine, at the 
same time handing the workman the identification tag. 
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Fie. 6. Recorp or Work on HAanp 

The workman presents the tag, together with the time 
card for his previous job, to the department clerk, who 
refers to the folder corresponding to the operation and 
part number of the time card, enters the amount finished 
on the folder and rings out the card in a recording time 


clock, at the same time removing the “in work” flag from 
the folder. He then removes the work and time card 
from the folder corresponding to the identification tag, 
rings in the time card, hands it to the workman, tells 


him the number of pieces to be finished and places an 
“in work” flag in the folder. 

Upon completion of the operation, the workman fills 
in his name and check number, date and amount finished, 
on both the time and work cards; attaches the work card 
to the finished work and returns the time card to the 
clerk as previously described. Clerks are not allowed 
to ring out a time card until all the pieces recorded on 
the folder for that operation have been finished, except 
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by order of the foreman; nor are they allowed to give a 
workman a new time card until the old one has been 
rung out. The former reduces the number of machines 
set up and forces the work through in maximum quanti- 
ties by bringing together all scattering lots which are 
ready for that operation. The latter prevents the work- 
men from running one job into another, especially where 
a day-work job is preceded or followed by a piecework 
job. 

HourLy Reports at THE CENTRAL STATION 


Hourly reports are received by the central station from 
the following departments and individuals: Production 
engineering ; inspection; in process; stock; production ; 
order; tool storage; foremen and department clerks. 

The production-engineering department provides oper- 
ation cards and reports changes in them; the inspection 
departments reports scrap, errors in count and drawing 
numbers; the in-process department reports “splits,” 
“raises,” and “cuts” of factory orders; the production 
department reports shortage, cancellation of orders and 
replacement of scrap; the stock department reports fin- 
ished material going to stock; foremen and department 
clerks report all causes of delay and shortage of material, 
while the tool shortage reports shortage of tools, fixtures, 
etc. The data contained in these reports is recorded at 
the central station by signal flags, which are afterward 
used as a basis for issuing reports to all parties concerned 
in the completion of the orders. 

Daily reports are issued to foremen and department 
clerks, of material lying idle in their department over 
seven days. These reports are compared with the depart- 
ment records and any discrepancies are at once reported 
to the central station, thus calling attention to all errors 
and keeping both sets of records in continuous balance. 
A report is also issued, showing the number of individual 
jobs in each department at 7 a.m. The first report is 
ready for distribution at 8.15 and the latter at 10 a.m. 
of the date issued. In addition to these, progressive re- 
ports, both general and individual, are issued from time 
to time, together with reports of material and tool short- 
age, or any other causes of delay. 

A large chart of the seven days’ report is placed in 
plain view of all employees, while smaller charts of both 
reports, Figs. 5 and 6, are kept in the superintendent’s 
office. These two charts, which may. be compared to a 
barometer, indicate the daily shop pressure and show at a 
glance the general condition of the factory either as a 
whole or by department, while the signals in the central 
station furnish the details. 
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If compressed air is handy, make an atomizer for spraying 
the soapsuds on the milling cutters used in the Lincoln miller. 
All that is needed is a \%-in. gas T, a piece of \4-in. pipe long 
enough to reach into the lubricant trough around the table 
when the cross part of the T is on a level with the cutter. 
Another piece of \4-in. pipe with a \%-in. globe valve screws 
into one side of the T and serves as a connection for the air, 
which should be at about 8 to 12 lb. pressure. 


os 

Pos 

When 
be lifted at the 


planing T-slots or any work where the tool has to 
end of the cut, a very jointed strap 
hinge should be put behind the tool, one member of the hinge 
being so placed that it will swing backward during the cut- 
ting stroke. It should be so contrived that at the end of this 


loose 


stroke it will drop. and when the planer is reversed it should 
come in contact with the work and lift the tool clear. A very 
thin piece of clockspring steel, or a stiff piece of leather 
belting will also do the work. 
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Utilizing Power Generated in Engine Tests 


By A. G. PorpcKxr* 


SYNOPSIS—Methods whereby the power generated 
when testing automobile engines can be utilized in the 
shop. Alternating and direct current, and the manner 
of using this usually wasted power. 

3% 

There are a large number of establishments manufac- 
turing engines and motors of various types that test their 
apparatus to determine how it will run under rated load 
conditions.- If steam engines are manufactured, brake 
tests are made to determine the steam consumption at 
various loads—indicator cards are taken to determine the 
operation of valves and cylinders. The power generated 
in this way is wasted. In like manner the manufacturers 
of gas engines run their engines before they are shipped 
to see whether or not they fulfill the required guarantees. 
The power thus generated is usually wasted. 

Automobile manufacturers make commercial runs on 
their gas engines to test valves, ignition, etc., under load 
conditions. At the plant of one of these manufacturers, 
line shafts were equipped with fans to accommodate the 
testing of 20 automobile engines. With this method all 
the power obtained from the engines is wasted and the 
actual load on any engine cannot be measured. Twenty 
machines were tested per day, a load of 18 hp. on each 
for a period of 19 hours. This means that 20x18x10 
equals 3600 hp.-hr. are dissipated by uselessly moving the 
air; in fact, the air movement is very annoying and dis- 
agreeable to workmen. Prony brakes would have been 
out of the question, on account of the cost of the attend- 
ance, and the cost of frequent renewals of wearing parts 
of the brake. 

In shops where electricity is used as a source of power, 
(either direct or alternating current), a method can be 
applied by means of which the exact load on each ma- 
chine can be determined at any time and the power, in- 
stead of being uselessly dissipated, can be utilized. The 
power generated by the engines tested can be transmitted 
to the power circuit operating motors about the shop, thus 
decreasing the amount of power that must be generated 
in the electric plant or purchased from the electric-power 
company. The method of producing these economies will 
be described separately for plants where alternating cur- 
rent is used for power and for plants where direct current 
is employed. 

POWER 
60- 


PLANTs Using ALTERNATING CURRENT FOR 

The automobile manufacturer referred to 
cycle, 220-volt, three-phase current, which was purchased 
from a near-by central station. The average power con- 
sumed by the plant to operate machine tools, lights, etc., 
was 600 kw. The power wasted by testing gas motors 
was 20 & 18 X 0.746, or 270 kw. This loss amounted 
to 45 per cent. of the total power requirements. The 
manufacturer was aware of this loss and proposed con- 
necting a 300-kw. synchronous generator to the shafting 
in place of the fans, and then run this generator in par- 
allel with the central-station supply. This method would 
work successfully, but has the following disadvantages: 

1. The generator must be synchronized. ; 

2. The gas engines are not independent, and the load 


— 


*Industrial electrical engineer, Westinghouse Elec. Mfg«. Co. 


used 


on each cannot be checked; some may be run overloaded 
and others with but little load. 

3. The large generator must be run whenever any en- 
gines are tested, even if the number be only one or two. 

A more simple and economical method, and one which 
avoids the foregoing objections, is to belt an alternating- 
current induction motor to each gas engine. The induc- 
tion motor is started in the regular way by means of an 
auto-starter. When the engine develops power it will run 
the motor as an induction generator, the speed being 
slightly higher than the synchronous speed of the induc- 
tion motor. The energy applied to the line will be equal 
to the brake-horsepower of the engine, minus the losses 


1 2 3 4 5 6 7 Ss 9 
Motor Efficiency Output of En- Wattmeter 
Syn- gine when mo- when mo- 
chron- Gen- } Full 1} tor is operating tor is operating 
ousor § erator load, load, load, asa generator at ful load or 
no ul full per per per at full load, engine is at 
load, load, load, cent. cent. cent ,oad shown in 
Ap. f.p.m.r.p.m. r.p.m. hp column 8 
i 1800 1700 1900 74 77 76 1.3 0. 746kw. 
3 1200 1120 ,.280 81 M 82 3.6 2.24 
5 1200 1:30 1270 &3 M4 82 6.0 3.73 
74 1200 1130 1270 83 "4 &2 9.0 5 6 
10 1200 1125 1275 85 &5 s4 11.8 7.46 
i5 1200 1135 1265 85 86 &5 17.5 11.2 
15 900 855 945 84 85 SM 17.6 11.2 
20 1200 1135 1265 &7 87.5 86 23 4.9 
20 900 850 950 84 85 83 23.6 14.9 
30 1200 1130 1270 8&5 86 S4 35 22.4 
30 900 845 955 86 86 &5 35 22.4 
40 1200 1140 1260 8&8 sg 8S 45 20.8 
40 900 850 950 87 87 86 16 20.8 
40 720 675 765 8&5 86 S4 46.5 29.8 
50 900 850 950 8&7 87.5 86 457 37.3 
50 720 86680 760 86.5 87.5 86 57 37.3 
50 600 565 635 86 86.5 85 3s 37.3 
75 900 855 945 8&8 88.5 87.5 85S 5.0 
75 720 «6680 0 6€6©760 «(86 87 85.5 86.5 56.0 
75 600 575 625 7 89 A 84.5 56.0 
100 720 690 750 89 89.5 88 112 74.6 
100 600 575 625 86 8S 87.5 114 74.6 


COMPARISON OF HORSEPOWER OF MOTOR BEING 
USED AS GENERATOR 


on the motor. Engines of different speeds can be tested 
by changing pulleys. 

The power factor and efficiency of the motor do not 
change when it runs as a generator at an equivalent load. 
Running a large number of induction generators this way 
will reduce the power factor of the system no more than 
if the same machines were run at equivalent loads as 
motors. A central station may object to running a large 
generator in parallel with its lines, but it cannot very 
well object to connecting motors to its lines. 


PLANTs Usine Direct CURRENT For Power 


In a way similar to that explained above, direct-current 
motors can be used to even greater advantage, when the 
energy supply is suitable. Motors of the adjustable-speed 
type permit testing engines of widely different speeds 
without changing pulleys. A drum controller, similar to 
that used for controlling the speed of motors on machine 
tools, can be used for this purpose. The motor with the 
connected engine can be started in the usual way, the 
speed adjusted to a point just below that at which the 
engine is to run, after which the engine can be made to 
take its load by driving the motor as a generator. 

In both the cases cited, the advantages of the individ- 
ual-generator method of testing are as follows: 

1. General advantage of individual drive, principally 
independence of units. 

2. The exact load on each engine can be measured 
electrically. 
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3. Troubles on individual engines can be detected. 

4. Graphic meter records can be made to show exact 
test conditions, including overloads on the engines. The 
brake-horsepower of the engine equals the graphic meter 
reading in kilowatts X 1.34 ~ efficiency of the motor 
run as a generator; that is, the brake horsepower = 1.34 

kw. 
efficiency’ 
scaled off on the graphic meter paper. 
any motor can be obtained from its manufacturers—and 
averages about that shown in the table. Graphic records 
of this kind make good advertising matter for automobile 
builders who make good engines. 

Column 8 of this table shows the output of the engine 
when the motor is operating as a generator. This column 
can be used to select the size motor for testing an engine 
of known capacity. The nearest standard motor should 
be used. Thus, when testing a 5-hp. engine, a 5-hp. 
motor should be used; when testing a 50-hp. engine, a 
This will allow a good 


The brake-horsepower of the engine can be 


The efficiency of 


50-hp. motor should be used. 



































margin to make an overload test on the engine. Column 
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Uvrr.izinc Power GENERATED IN ENGINE TESTS 


9 in the table shows the wattmeter reading in kilowatts 
when the engine is running at the load indicated in Col- 
umn 8 or when the motor is running at full load. Thus 
Columns 8 and 9 give a means of calibrating a graphic 
meter record when testing an engine. 

Suppose a 20-hp. engine is tested with a 20-hp., 1200- 
r.p.m. motor, and a graphic record of the power supplied 
to the electric circuit is taken. The full load of the engine 
can be determined by a line drawn through” a point 
equivalent to 

Be xX 14.9 = 13.0 kw. 

This line should be marked 20-hp. engine output, as 
shown on the chart. The remainder of the scale can be 
calibrated accordingly, as shown. The load then indicated 
at fractional loads will be sufficiently accurate for prac- 
tical purposes, because the efficiency of the motor does not 
vary much between half of full load and 25 per cent. 
overload as shown in the table. 

For work of this kind it is best to have a meter in 
which the zero reading is so located that power can be 
indicated in both positive and negative directions. To 


determine the friction of the engine, the engine should be 
driven at its rated speed by the motor. The motor output 
will then equal the engine friction, the power being sup- 
plied by the electric circuit; the meter will read in re- 
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verse direction from that when the engine is supplying 

power to the line. The motor horsepower output wili be 
Kilowatts < 1.34 X efficiency of motor. 

To calibrate the horsepower-motor output on this part 
of the scale (see lower part of the scale), proceed as fol- 
lows: When the motor is giving out 20 hp., the kilowatt 
input indicated by the meter will be 

20 X 0.746 
0.875 
When the motor is generating 10 hp., the input will be 
10 X 0.746 
—_ 

Thus the motor output can be indicated as shown in 
the engraving. The no-load reading of the motor should 
be indicated, being the equivalent of no load on the en- 
gine, as shown. This discussion was applied to an alter- 
nating-current. induction motor. The same method of 
procedure is applicable when using direct-current motors. 


= 17.1 kw. 


= 8.6 kw. 


4 
DYNAMOMETERS FOR TESTING GAs ENGINES 

Electric dynamometers can be used for testing gas 
engines. The energy generated by the electric dynamom- 
eter is usually absorbed in an air-cooled or water-cooled 
rheostat, the resistance of which can be varied in order to 
vary the load. If direct current is used in the shop the 
energy can be fed back to the line. When “pumping back” 
on the line, the dynamometer voltage must be carefully 
adjusted and the switches thrown in at the proper time, 
just as in the operation of paralleling direct-current gen- 
erators. 

When a number of tests at widely different speeds and 
loads are to be made, the method of loading the dyna- 
mometer with a rheostat should be used. When using 
this dynamometer, therefore, the energy must be wasted 
when the source of supply is alternating current, which 
is the case in the majority of uptodate shops that purchase 
their power. It is also wasted when the source of supply 
is direct current, except when a number of tests are to 
be made at one speed; and is then saved only by the ex- 
ercise of skill in connecting the dynamometer to the cir- 
cuit. This skill necessitates the employment of a class 
of labor higher than is required when the individual- 
motor method described is used. 

Moreover, an electric dynamometer to take care of a 
20-hp. engine costs about $1300. A 20-hp: induction 
motor at a speed of 1200 r.p.m. can be bought for about 
$265 with a starter, rails and pulley. A graphic meter 
would cost approximately $150 with its auxiliaries. Thus 
$415 would buy an outfit which would not only save 
power, but would be much more useful commercially than 
a dynamometer. : 

In the automobile plant under discussion, 20 motors 
cost 20 $265, or $5300 total. The engines are tested 
at 18 hp. for a total of 3000 hr. per year. The energy 
is purchased at 0.02c. per kw.-hr. The saving in energy 
when the power generated when testing the engines is 
utilized was 20 & 18 & 0.746 & 0.02 & 3000, or $16,- 
113.60 per year. The motors will, therefore, be paid for 
. 9300 
in ——— 

16,113 

All shop managers and superintendents manufacturing 
engines and testing their output, should investigate to 
see whether or not they could reduce their annual power 
bill by utilizing the power wasted in a manner similar 
tu that here explained. . 


equal 0.33 year, or about four months. 
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Punching and Shearing Values for Steel’ 


By Garpner C. ANTHONY+ 


SYNOPSIS—Charts which give the marimum work and 
pressure used for punching mild steel. An analysis of 
the effect of clearance and the shape of the punch on the 
punching values. The result of the tests expressed pro- 
portionally for rivets in single and double shear. 
3 

These experiments were conducted for the purpose of 
obtaining the energy and maximum pressure required for 
shearing mild-steel plate and rivets in single and double 
shear; also for deriving corresponding values for punch- 


Plate Thickness Plate Thickness 





i 


5000 


of the Lukins [ron and Steel Co. of 44, #y, 34, fe, % 
and 5% in. thickness. An average of the tensile strength 
of these plates, from our own tests and those of the 
Lukins Company, was 59,000, the elongation 27 per cent. 
and the reduction in area 55 per cent. 

A chart of the work, is shown in Fig. 1. Fig. 2 is a 
chart of the maximum pressures for punching plates of 
from 4 to % in. in thickness with 4%- and %-in. flat 
punches having a clearance of 0.06 in., this being the dif- 
ference in diameter of punch and die. The charts are 
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Fie. 1. CHart or Fie. 2. CHART OF 
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ing the same plate with several types of punches of vary- 
ing clearance. 

The apparatus used was described and illustrated in 
the “Proceedings” of the American Society of Mechanical 
Engineers, Vol. 33, page 369. It was designed to enable 
indicator diagrams to be taken under the conditions of 
actual shop practice by applying the mechanism to 
punching machinery now in use, and the first experi- 
ments were made under these conditions. Later it was 
discovered that the element of time had no appreciable 
effect on the results, and the experiments were then con- 
ducted in the laboratory with an Olsen testing machine 
which served to supply the required motion to the punch- 
ing and shearing head. The speed of the punch was then 
but 0.15 in. per min., while in the first experiments the 
punching machine made 30 strokes per minute. 

The hydraulic indicator first used was later replaced 
by a Crosby hydraulic recording gage of special design 
which served to check the accuracy of the results obtained 
by the indicator. No less than three cards were taken in 
each of the cases required to test the varying conditions 
for punching and shearing, the variety of cases number- 
ing nearly two hundred. The steel used was from plates 


*Prepared for F. A. Halsey’s forthcoming “Machine De- 


signers’ Pocket Book.” 
*+Dean, Engineering School, Tufts College. 


Fig. 3. ANALYSIS OF EFFECT OF 
CLEARANCE 6F PUNCH AND 
Dirs on WorkK 


Fig. 4. ANALYSIS OF EFFECT OF 
(‘LEARANCE ON PUNCH AND 
Dres oN Presstre 


plotted from the values given in the following table: 


Maximum Pressure in Lb. Work in Foot-pounds 


Thickness, Inches j-in. Punch j-in. Punch }-in Punch }-in. Punch 
; 20,900 31,750 160 234 
21,350 33,450 205 270 
i 25,550 42,600 445 535 
va 29,350 45,900 610 760 
; 34,200 57,800 790 970 


TABLE OF WORK AND MAXIMUM PRESSURE 

If we omit the figures for the 44-in. plate, which are 
proportionally excessive, as shown by the chart, and com- 
pare the average values for the other plates, it will be ob- 
served that although the shearing area with the 34-in. 
die is approximately 50 per cent. more than with the %4- 
in. die, the increase in the work required for the punch- 
ing, averages but 25 per cent. greater; while the maxi- 
mum pressure required for the 34-in. punch is nearly 60 
per cent. greater. If, however, the punched area be in- 
creased by thickening the plate the work required is very 
much greater, as shown by the following table. 

Figures are from 4” to {” Plate 


j-in. Punch 
Per cent. of 


l-in. Punch 


Per cent. of Per cent. of 


Increase of Increase in Per cent. of Increase in P 
c ; é > er cent. of 
Thickness of Maximum Increase in Maximum Increase in 
Plate Pressure Work Pressure Work 
20 19.6 101.8 27.3 as 
40 37.5 19S 36.3 182 
60 oo 285 51.5 260 


INCREASE IN MAXIMUM PRESSURE AND WORK FOR INCREASED 
PLATE THICKNESS 


Ce 
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From the above it will be observed that while the per- 
centage of increase in the maximum pressure is’ almost 
directly proportional to the increase in the thickness of 
the plate, the percentage of increase in the work averages 
5 times greater for the %-in. punch and 4.5 times 
greater for the 34-in. punch. 

Tue Errect oF CLEARANCE 


The effect of clearance and shape of the punch on the 
work and maximum pressure required for punching is 
illustrated by Figs. 3 and 4. The character of the punch 
and amount of clearance are given at the top of the chart; 
the foot-pounds of work and maximum pressure are at 
the left, and the thickness of the plate is indicated on the 
charts. Save in two or three cases the minimum values 
for work and pressure were obtained by the use of the 
flat punch, and in one of these cases, the spiral punch in 
54-in. plate, the value is questionable by reason of in- 
sufficient data. 


(-----Thickness of Plate 4----~ 
Flat Punch 
Clearance Q0/5" 





Flat Punch ‘ 
Clearance 0.06 





Bevel Punch 
Clearance 0.0/5 





t<v-- Thickness of Plate 4° -- . 


Beve/ Punch 
Clearance 0.06 


Spiral Punch 
Clearance 0.015." 





Spiral Punic 
Clearance 0.06” 


[NvIcAToR Carps Usine Various Forms or 
PUNCHES 


Fic. 5. 


While efficiency in the use of bevel and spiral punches 
in thick plates has been frequently questioned, it has 
been believed that a decrease in pressure was general 
when they were used in punching thin plates, but the 
results of these experiments do not confirm this. The 
bevel and spiral punches crowd the metal to the walls of 
the die, thus producing unnecessary friction, while the 
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real cutting edge, which is on the die, does not produce 
the effect of a bevel shear. The advantages derived from 
an increase in clearance are also shown by the following 
table: 
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COMPARATIVE VALUES FOR THE SHEARING TESTS 
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Bevel, 
Per cent. 


Flat, Spiral, 
Per cent. Per cent. 


Decrease in work by increase in “learance.... 30 35 42 
Decrease in pressure by increase in clearance . 16 17 16.8 


Percent. of Thickness at Which Maximum 
Clearance in Pressure Occurs ; 
Inches Flat Bevel Spiral 


0.015 32 39 39 
0.06 23 30 39 


EFFECT OF INCREASE IN CLEARANCE BETWEEN PUNCH AND 
DIE OF FROM 0.015 TO 0.06 IN. ON THE PUNCHING VALUES 
OF j-IN. FLAT, BEVEL AND SPIRAL PUNCHES IN 
PLATES FROM { TO } IN. THICK 

Six indicator cards are shown in Fig. 5 to illustrate the 
variations in pressure for varying clearance with the 
three types of punches. Two, and sometimes: three scales 
were used for the figuring of these cards, one for in- 
creasing and one or two for decreasing pressures. These 
were corrected by frequent calibrations of the gage. The 
energy required to force the punch center into the plate 
was not figured, as it was desired to compare the punch- 
ing values with those for shearing. 


COMPARATIVE VALUES FOR PUNCHING AND SHEARING 


The shearing tests were made with hardened-steel dies 
and blades of the dimensions given in Figs. 6, 7 and 8. 
The cylindrical pieces were turned from the plate stock. 
The width of the flat stock was % in. Figs. 9 and 10 
are charts for the work and maximum pressures required 
for punching, and for the single and double shear of 
plate and rivet. The values given are per square inch of 
metal sheared. The tension value was added for pur- 
poses of comparison. 

Samples of the indicator cards from which the results 
were obtained, and illustrating the several cases, are 
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shown by Fig. 11. It will be observed that a pressure of 
100 lb. per sq.in. was maintained at all times in the gage, 
the datum line of zero pressure being drawn after the 
cards were taken. The following is a tabulation of the 
average values obtained from the tests: 
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~ PUNCHING y-0 


We ------- Diameter of Rivet Z > 
L000 


aa ~ DOUBLE SHEAR v 
S-- Thickness of Plate 4 4 
i 100 /b. 
—_+--— Se 


~ §INGLE SHEAR 





®S Thickness of Plate 7 





An. Mpcumner DOUBLE SHEAR 
Fig. 11. INpicaror CARps From PuNCHING 
AND SHEARING 14-IN. PLATE 

Per cent. of 


Maximum Thickness at Foot-pounds 
Pressure in Which Max- of Work per 


Lb r Sq. imum Pres- in. of 
in. of Metal sure Metal 

Character of Test Sheared Occurs Sheared 
-in. punch in }-in. plate. . 48,000 31 1310 
-in. rivet in single shear. . 53,500 23 780 
-in. rivet in duoble shear. 48,500 24 578 
-in. plate in single shear.... 44,000 24 616 
-in. plate in double shear. 43,000 20 540 


PUNCHING AND SHEARING VALUES FOR STEEL 
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It will be observed that the work required for punch- 
ing is approximately double that for shearing; that the 
ultimate shearing strength of the plate is about 75 per 
cent. of the tensile strength; that the ultimate strength 
of the rivet in double shear is 1.82 greater than in single 
shear; that the ultimate strength of the plate in double 
shear is 1.95 greater than in single shear. 

Fig. 12 is a chart plotted from similar tests made on 
cast iron, which is of interest in the relation which the 
shearing strength bears to the tensile strength. 
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Boring a Large Cylinder in the Lathe 
By E. A. SUVERKnopP 

The halftone, Fig. 1, shows a big job recently completed 

at the Waterbury Farrel Foundry & Machine Co., Water- 

bury, Conn. The piece shown is a steel casting for a 

hydraulic cylinder. It weighs about eight tons. The 





Fie. 1. Toe WorK 


bore is 36 in. in diameter by about 43 in. deep. The 
three packing grooves A are 114 in. wide by % in. deep. 
About 34 in. of metal was to be removed from the bore. 

With such a heavy piece bolted to the carriage there 
would be danger of the ways cutting, and much power 
would be required to move the carriage on the bed. This 
difficulty was overcome in a very ingenious way as shown 
in Figs. 2 and 3. Four planed bars A were secured to the 
heavy parallel bars B reaching from the front to the back 
wings of the saddle at each end. Under these bars the 
rollers C were placed. The diameters of the rollers C 
were such that the saddle was lifted a few thousandths 
from the V’s. 

On the inner ends of the bars A a space was left large 
enough for the removal of the rollers, so that there was 
no tendency to jam the carriage by a roller becoming 
stalled at the end of the bar. Rollers were inserted or 
removed at the outer ends of the bars A with the assist- 
ance of a pinch bar. The weight of the work forced the 
saddle into moderate contact with the V’s. 


og 
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After setting the cylinder on the carriage, the 8-in. hole 
was first bored to receive the boring bar D, Figs. 2 and 3. 
Where this bar bears in the hole in the work a shallow 
spiral oil groove was cut in it for lubrication. The boring 
head £, Fig. 3, was specially designed for this job. It is 
used both for boring the cylinder and cutting the grooves 
A, Fig. 1. When used for this latter purpose the radial 
feed of the tool is accomplished by turning the screws F, 
which bear on the cutting tools. 

There were several of the cylinders to machine, and 
after all were bored a special mandrel was built up to turn 
the flanges B, Fig. 1. One end of the mandrel was made 
to fit the hole C, and the large flange D was fitted on the 
other end of the mandrel and its perimeter seated in the 
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Two-Handed Machinists 


By Sitas BLaIsDELL 


Vol. 38, No. 21 


In the various machine shops an expression may often 
be heard describing a workman as a good two-handed 
man. The term is usually applied figuratively, but there 
are a few workmen who literally are two-handed; that 
is they make equal use of both hands, hammering, chisel- 
ing and handling, measuring instruments, equally well 
with either hand. 

[ have several times seen a left-hander called upon to 
head over rivets or perform some other operation which 
would place the right-handed workman in a position in 




















Borinec A Hyprautic CYLINDER. 





Fie. 3. 





Fic. 4. TENsION ScrEWs AND THREADING THEM. Fie. 5. 


large end of the cylinder. The whole was then swung on 
centers in the lathe and the flanges faced. 

Fig. 4 shows two of the tension screws, their nuts and 
the gage used when threading the nuts. In Fig. 5, one 
of the screws is shown set up in the lathe. The threaded 
part is 7 ft. long. The screw is 814 in. outside diameter 
and 7% in. at the bottom of the thread, which is of the 
buttress form, 34 in. pitch. It takes about 10 min. to run 
a cut and about 16 to 20 hr. to finish the thread. 


os 
ve 


A reasonable slackness for engine bearings from 6 to 12 
in. in diameter, is about 0.005 in.; for crankpin and crosshead- 
in. in diameter, about 0.004 in. These 
dimensions can easily be approximated by setting the bear- 
ing up tight, then slacking back a certain number of faces 
on the wedge-bolt head, depending upon a number of threads 
the of the 


pin bearings up to 4 


and taper wedges. 


which it would have been awkward or impossible for 
him to do the work. The ambidextrous workman may 
often continue working when the fingers of either hand 
are crippled, whereas the exclusively right- or left-hand- 
ed man similarly incapacitated, would lose time. The 
importance of this ability may some day dawn upon 
school and shop officials, and play a part in the training 
of more efficient apprentices. 


os 
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A heavy grinding machine with a stiff spindle can run 
A soft wheel much more successfully than a lighter machine 
This is because it holds the wheel firmly while cutting, and 
the mass of the machine absorbs much of the vibration. A 
light machine requires a harder wheel because it does not 
have the qualities referred to. Don’t forget to consider all 
these points in trying to find out exactly where the trouble 


lies. 
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A Pump Building Plant in California 


By F. A. STANLEY 


SYNOPSIS—This firm manufactures pumps of all 
kinds and has an efficient equipment and organization. 
Its methods are of an interesting character and cover 
operations on double-spindle millers, multiple-spindle 
boring machines, multiple-spindle drills, ete. 


oa 
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The Geo. E. Dow Pumping Engine Co. occupies a 
modern and splendidly equipped plant at Alameda, 
Calif., across the bay from San Francisco, and about ten 
miles from that city. 


Two general views in the machine shop are given in 


ports, by means of the traveler, and drepped into place 
on any other column as required. 

One of these bearings for the crane pintle is shown 
bolted to the column in Fig. 3. This view also il- 
lustrates the method of attaching the brackets to the col- 
umns for carrying the electric motors. 

VARIETY OF PropUCT 
This company builds a great variety of pumping ap- 
Some idea of the different parts handled may 
4, which is a view in the castings 


paratus. 
be gathered from Fig. 


\\ 
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Fia. MACHINE SHOP OF 


Figs. 1 and 2, showing the principal features of con- 
struction, the arrangement of the tools, cranes, ete. The 
shop and foundry are both of heavy timber construction, 


with corrugated-iron walls and composition roofs. They 
are well lighted and well equipped in all respects. The 


main bays are provided with electric traveling cranes and 
the side bays with hand travelers. 

As will be seen, there are many jib cranes placed along 
the columns in the shops; supporting brackets for these 
cranes are attached to every column. The columns are 
all drilled through a jig and the brackets are, therefore, 
located uniformly on all of the columns so that if de- 
sired any of the jib cranes may be lifted out of its sup- 
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Dow Pumpine ENGINE Co. 
shows a carload of completed pumps 
ready for shipment. This shipment includes an under- 
writer’s fire pump of 1500-gal. capacity per minute; a 
special oil line pump for pumping against a pressure of 
1500 lb. per sq.in.; a vertical mine-sinking pump; a jet 
air pump and condenser about 400 horsepower; a ver- 
tical triplex power pump for heavy service; a vertical 
duplex boiler feed pump for marine service; a vertical 
twin-beam air an underwriter’s fire pump with 
a capacity of 750 gal. per minute. 

This gives a fair idea of the various lines of pumping 
equipment turned out. It will, of course, be understood 
that a thoroughgoing office and shop organization, and 


yard, while Fig. 
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an adequate mechanical equipment are essential to the 
economical production of these different classes of 
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pumps. The engravings that follow illustrate a few o 
the interesting tools and methods employed for machin- 


ing various parts. 
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as is the case with other machines, about the shop, 
there is a jib crane on the adjacent column which en- 
ables castings of any size or weight to be conveniently 


handled between the machine and the floor. 


BorING MACHINE 


The boring machine shown Fig. 7 was built by the 
same firm as the miller just referred to. It has four 
spindles and is illustrated in the operation of boring a 
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duplex steam cylinder for a pump. ‘The two spindles at 
one machine the bores of the double cylinder to 
eight diameter, and the same time the two 
spindles at the other end bore two six-inch openings in 
the top of the cylinder casting for the stuffing-boxes. 
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The two spindle heads on this machine are operated in- 
dependently, each head being driven by a variable-speed 
motor located, as represented, on a ‘bracket extending 
from either end of the bed. In addition to the two main 
motors there is a motor drive for the quick return of 
the heads. 

Of the two spindles on each head, one is fixed in rela- 
tion to the center line of the machine, while the other has 
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cross adjustment to enable any desired center distance to 
be obtained between spindles, thus accommodating double- 
cylinder work of various dimensions between centers. 
The method of adjusting for the desired center distance 
will be obvious upon examination of the engraving. The 
drive to the spindles, the method of supporting the work, 
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and other features of interest, are also clearly illus- 
trated. 
OTHER OPERATIONS 


Fig. 8 shows a duplex miller used constantly at this 
shop for facing the ends and sides of a varied lins of 
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castings, a typical example of which is seen in place on 
the miller table. The machine is capable of admitting 
work of considerable length between the adjusiable 
heads, and swings cutters of sufficient diameter to allow 
broad faced parts to be surfaced economically. 

The multiple-spindle drilling machine in Fig. 9 is em- 
ployed a good part of the time in drilling flanges of large 
pipe elbows, T’s, chambers, cylinders, and similar parts. 
Such members are drilled for the flange bolts and studs 
through jigs with accurately located bushings. These jigs 
are available for practically all work of this character as 
well as for other parts, so that no time is wasted in laying 
out hole centers. A number of jigs for other work where 
the simple template type would hardly answer, will be 
illustrated in another article. 


D1aL FoR UNIFORM SPEEDS 


Figs. 10 and 11 show an ingenious method devised at 
this shop for maintaining a uniform cutting speed with 
work of variable diameter, such as is encountered in fac- 
ing flanges or turning cones. The machine illustrated is 
driven by a variable-speed motor and is shown in the 
operation of facing a flange. The shaft with the con- 
troller wheel placed over the machine carries at its far 
end an indicator which passes over the face of a dial, 
which is shown in Fig. 11. 

In this dial the outer circle is graduated to read in 
work revolutions per minute, and the other circles rep- 
resent cutting speeds in feet per minute. The figures on 
the indicator arm, which is revolved by the controller 
shaft, represent work diameters. 

Assume the work in the machine to be a flange 18 in. 
in diameter, and that it is desired to maintain a speed of 
40 ft. per minute during the facing process. The con- 
troller wheel is rotated until the indicator arm brings 
“18” over “40” which is in the second zone representing 
feet per minute. As the tool feeds toward the cerfter 
and a diameter of 16 in. is reached, the indicator arm is 
advanced to bring “16” over the nearest quantity to 40 
and this is “41” in the third zone; and so on. 

Where additional speed variations are obtained for the 
spindle through the use of cone pulleys or other form of 
drive the indicator arm may be adjusted outward in the 
shaft and reset so as to show the proper values when the 
arm is swung to the different cutting-speed zones on the 
dial. 

An interesting operation on a big piece of work is 
shown in Fig. 12. This represents a Pelton wheel casing 
about 14 ft. in diameter set up on a horizontal boring and 
milling machine for the boring and facing process. The 
casing is cast in three sections, fitted together, and is 
bored out to five feet at the center in the operation il- 
lustrated. 

Aw IrricaTiIne OUTFIT 

One more illustration is presented in Fig. 13, to bring 
out still further the variety of operations accomplished 
at the Dow plant. This view taken on the canal at the 
rear of the plant, shows an irrigating equipment with a 
pump built at this shop, ready for testing. The pump is 
mounted on a barge and is arranged for driving from a 
gasoline engine at the other end of the barge. This ir- 
rigating unit was built for use on the Sacramento River 
for pumping water from the river onto a 4000-acre ranch, 
The pump has a capacity of 14,000 gal. per min., and 
does the work effectively. 
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Shading in Mechanical Drawing* 
By THEODORE W. JoHNSONt 


The rules so far advanced for shading, when carried 
to their logical conclusion result in too many shade lines, 
which cause delay both in executing the drawing and in 
reading it and are unsatisfactory to the eye. New rules 
and exceptions are required to bring theory into accord 
with simplified practice and to avoid the bewilderment 
which seems to result from the present complex rules. 
One of the most recent and best compendiums of draw- 
ing’ thus describes the common experience : 

It is possible by using two weights of lines, to add some- 
thing to the clearness and legibility of a drawing, and at the 
same time to give its appearance a relief and finish very ef- 
fective and desirable in some classes of work. Shade lines 
are required on patent-office drawings. .. . . It is cor- 
rect to use them whenever a gain in legibility and appear- 
ance is of sufficient importance to warrant the expenditure 
of the added time necessary ; the strict application 
of this theory (referring to a direction of light upon the ob- 
ject) would involve some trouble, and it is never done in 
practice, but the simple rule is followed of shading the lower 
and right-hand lines of all figures. 

So unsatisfactory is the situation that many engineers 
discard shading altogether, as a waste of time. Properly 
used, shading is in many cases a great time saver. In 
spite of the break-down of rules and divergence of prac- 
tice, shading has a very real value. No better proof can 
be given than two figures taken from a standard work 
on mechanism. Fig. 1 is an illustration of an internal 
friction catch. Four catches B are forced by springs 
against an annular ring A. Without descriptive text one 
can sufficiently comprehend the geometrical shapes from 
the one view. Clearly one depends on the shading for 
proof that the action is internal and for the shape of 
the springs. Had a section been drawn, time would be 
needed for consulting it and for carrying the informa- 
tion (now given by the shading) back to the principal 
view. 

Fig. 2 also shows an internal ratchet mechanism. By 
a draftsman’s error the internal ratchet wheel has been 
shaded as if it were an external one. Here faulty shad- 
ing clearly makes the drawing harder to understand 
than if it had not been shaded at all. It is simpler 
mechanism than Fig. 1, yet students find it more difficult 
to understand on account of the faulty shading. Two 
basic ideas have influenced shading: 


Basic Ipeas INFLUENCING SHADING 


1. A shade line represents a shadow and as_ such 
should lie in any deep indentation of an object, or on 
any side far removed from the source of light. 

2. A shade line marks an edge which casts a shadow. 
It is placed therefore on any edge which separates an il- 
luminated surface from a dark surface. 

The first idea is the older. The second is an endeavor 
to be more precise. To apply it the direction of light 
must be specified. With curious unanimity authorities 
settled upon the body diagonal of a cube placed on the 
drawing board square with the paper, as shown in Fig. 3. 
This makes the projected direction of light a 45-deg. 
line on the paper, and the true direction a line raised 
above it at an angle of 35 deg. 16 min. 





*Reprinted from the “Journal” of the American Society of 
Mechanical Engineers for April. 


+Professor, mechanical drawing, United States Naval 
Academy. 
“Engineering Drawing,” by Thomas E. French, 1911. 
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In applying the second rule more precise results are 
obtained than without it, but it becomes necessary to ex- 
plain and modify it by new rules. 

3. A projecting part does not shade a lower part. The 
shadows cast have no finite length. Thus in Fig. 4 the 
projection a does not, in the front elevation, prevent 
light from reaching the surfaces b, ¢ and d. The edge 
of the bore hole and the right edge of the object are 
therefore shaded. 

+. Forty-five-degree surfaces, such as e on the plan, 
Fig. 4, or f or ¢ on the front elevation, have a tangent 
or skimming light and are considered as fully lighted. 


g 
Rules 2, 3 and 4 make a definite system which satisfies 


requirements, when no curved surfaces are encountered, 
except that they give too many shade lines. A gen- 
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son. Difficulties still arise, however, even in so simple a 
case as a cylinder, which should be shaded as in Fig. 8, 
yet no one terminates the shade line on the end of the 
cylinder, side view, at a. Also the need of a shade line 
on the bottom edge 0 is so insistent that most draftsmen 
shade as in Fig. 9. 

Rule 5 has simplified shading and is a long step in 
the right direction. Ten or 15 years ago, drawings from 
the Bureau of Steam Engineering of the Navy De- 
partment showed the crank arm shaded as in Fig. 10. 
Now they shade as in Fig. 11. Even with tnis rule, 


however, many controversial points are still unsettled. 

So hard is it to keep five rules in mind that many 
authors give up the case and speak of shading by the 
“conventional method.” “The right-hand and _ lower 










, ee 






~ d Direction ’ 
« POF Light ? ty 





























Am. MACHINIST 
Fic. 1. How SHADING Fig. 2. EXAMPLE 
Alps IN READING oF FAULTY 
A DRAWING SHADING 


= —— 
| —|- —— - —+} 
5 . 


Fia. 6 Fic. 7 Fic. 8 





























Fia. 5 


SHADING OF Screw THREADS 
ACCORDING TO RULES 
1, 2 AND 8 


CYLINDER SHADING 


eral simplification better satisfying the eve and saving 
time results from a rule as follows: 

5. Never make the line of intersection of two planes, 
of which both can be seen, a shade line. 


SHADING Screw THREADS 


The results of rules 1, 2 and 5 are well shown con- 
trasted by Figs. 5, 6 and 7, representing three ways of 
shading a screw thread. Fig. 5 is commonest in prac- 
tice; Fig. 6 is advocated by textbooks, but has few fol- 
lowers; Fig. 7 is coming into general use because it is 
quicker and makes a better appearance. If the threads 
are shaded too great prominence is given to them. 
Curved surfaces intersecting each other, or intersect- 
ing plane surfaces, should be treated by substituting for 
them the planes which are tangent to them at the line 
of intersection. In Fig. 4 the edge of the hollow half 


cylinder g is shaded on the front elevation for this rea- 
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Fig. 13 
Two REPRESENTA- 
TIONS OF SCREW 
THREADS 


Fia. 12 


Fie. 10 Fig. 11 


Two MetHops OF SHADING 
CRANKSHAFTS 


edges are made shade lines in all views.” All this con- 
fusion can be swept away at onc stroke. A single rule, 
covering or merging the five rules above, and also set- 
tling points about curved surfaces in line with the best 
practice, can be formulated as follows: Shade lines 
mark edges which separate fully illuminated surfaces 
from surfaces which are quite dark, but the light upon 
the object comes from a point almost perpendicular to 
the paper, but inclined an infinitely small amount so 
that the projected direction of light is a 45-deg. line as at 
present. 

Referring to Fig. 3, the result is to raise the direc- 
tion of light above the projected direction, from an angle 
35 deg. 16 min., at which it now stands, to nearly 90 
deg. Rules 1 and 2 are now merged and become the 
same thing. The shadow and the edge which casts the 
shadow remain together. Rule 3 is unnecessary. , The 
projected length of a shadow on the drawing is neces- 
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sarily infinitely short. Rule 4 is covered by the new 
rule. Rule 5 is automatically observed, because no sur- 
face which is seen as a surface (not “on edge”) can be 
a dark surface. The “right and lower edges’ of the 
“conventional method” can now be scientifically ex- 
plained, instead of referring to examples, which at best 
is a case of shirking responsibility. 

The practice of shading under this new rule will be 
that to which we are tending in all particulars: Fig. 4 
for planes and hollow cylinders; Fig. 9 for a solid cyl- 
inder; Fig. 7 for screw threads; Fig. 11 for cylinders, 
cones, etc. Fig. 1 is correctly shaded and Fig. 2, with 
the exception of the internal ratchet wheel. 

It may be well to mention that the conventional ab- 
breviation of the screw thread will now be as in Fig. 13 
instead of Fig. 12, which latter is often used by drafts- 
men who otherwise do not shade at all, producing a re- 
sult which is offensive to the eye. Fig. 13 is much more 
pleasing and there is a distinct saving in time, as it is 
not necessary to wait for one set of lines to dry before 
putting in the other, and the double handling of in- 
struments is avoided. 

If this rule is adopted, there will be no need for 
authors to write of shading. “The scientific method is 
universely taught and never practiced after the first 
blush of apprenticeship.” Theory and practice will be 
in accord, and both will be simple. 
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The Trade School Question 


By E. H. Fisn* 


Three successive editors of the AMERICAN MACHINIST 
have taken quite definite stands on the trade-school ques- 
tion, all of them agreeing to disagree with its advo- 
cates. During all this time, covering close to 10 years, 
each of these editors has also opened his columns wide 
to the articles in its favor, which in itself is a matter 
to compel the admiration and respect of everyone. 

The editorial on page 455 on this subject, comments 
favorably on the Hanus report, which is an entirely con- 
sistent attitude. On the other hand, the Hanus report 
in this particular instance contains such a new and pe- 
culiar view that it deserves more than passing notice, no 
matter how much one may differ from its conclusions. 
Professor Hanus called to his assistance a man known 
to be prejudiced in favor of a plan of education which 
has made him famous. It is natural to find him advocat- 
ing his own plan, but when he goes bevond that and offers 
destructive criticism of the full-time school, he opens 
the way to a criticism of his criticism, and also opens 
his own scheme to attack. 

The present attack on full-time trade schools is based 
on a belief that “it is obvious that it could not be ap- 
plied to enervating occupations.” May I put the ques- 
tion direct to either Professor Hanus, Dean Schneider or 
the editor: Why should any child be allowed to enter 
any occupation which is so enervating that it cannot be 
taught at the public expense? 

Almost all occupations are to some degree enervating. 
The machinist’s trade can be taught in a trade school, if 
conditions are made right, but it is enervating as usually 
practiced. At a conservative estimate nine-tenths of the 
time of all machinists is spent in doing work automatical- 





*Manager, Worcester Trade School. 
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ly. This nine-tenths of the time covers waiting for a tool 
or cutters to run through to a stop, almost ali scrap- 
ing work, routine setting up or assembling, etc. Anyone 
who disbelieves this statement should get into a shop and 
listen to men quietly arguing, about politics, religion, 
disasters, murders and scandal while producing a full 
day’s output from the machines that they are operating. 

A machinist who is well.trained does his work habitu- 
ally well, and that is the kevnote of all true trade educa- 
tion. Do it habitually well. Educators in general assume 
that education stops with knowing how. If any form 
of trade education stops with knowing how, it is doomed 
to failure. There is hardly a trade that does not permit 
of, if not require, a large degree of automatic action. 

The other extreme from the machinist’s trade may be 
found, perhaps, in the textile mills. A weaver for ex- 
ample. Can a weaver be properly taught in school? Or 
is there nothing to teach? If there is nothing to teach, 
then the full-time day school can do it at least as well 
as the part-time or continuation school. As a matter of 
fact, this problem has been worked out almost under 
Professor Hanus’ nose and in schools with which he 
should be familiar. At both Lawrence and Lowell it has 
been found possible to.give a wonderful amount of in- 
struction and training to weavers. It has been found 
possible under the crudest possible conditions, and almost 
under the shadow of the great Lowell Textile School, to 
reach a considerable body of pupils who have not merely 
been better fitted for the tending of looms, but to give 
them a chance of rising in the mills. 


EQUAL OPPporRTUNITIES 


This opens to us another function of trade education 
that is often overlooked, and that is equality of oppor- 
tunity. Despite the Declaration of Independence, we 
were not born equal, but it is a safe principle of demoe- 
racy that we are all entitled to equal opportunity. No one 
can possibly question but that opportunity has much to 
do with the success or failure of men. To be sure, some 
can see opportunity where others cannot, and still others 
can make opportunity out of disaster, but they are so 
few and they are so well provided for by nature that in- 
dustrial education has no call for them, 

Suppose a boy feels that he wishes to become a ma- 
chinist. He goes to some city where there is or is not a 
part-time school, it makes little difference which. He ap- 
plies for a job. There is no absolute certainty that there 
is a single shop that has an opening for a boy at all. 
Possibly one foreman may turn him down because his hair 
is red, another may refuse to hire him because he slouches 
into the office and sits while the boss stands. He may 
get a job in a third and be fired for an awkward lout 
because he grabbed a hammer handle near the head. 

[ knew one man who picked out his boys solely by giv- 
ing them a pencil to sharpen. If a boy’s jacknife was 
missing or dull, or if the boy got rattled, he said good- 
bye! These men were all acting within their legal and 
moral rights. They are under no obligations to train 
boys at all. The community is. The community can form 
no equal partnership with private industry. Getting any 
uptodate firm to sign “thorough, old-fashioned” appren- 
ticeship papers is impossible, because when it does it 
ceases to be uptodate. We can no more go backward 
than we can reverse the motion of the sun. 

The thorough, old fashioned apprenticeship was good. 
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It fitted its time. It is impossible today because it does 
not fit modern conditions. It is not being done today in 
any strictly modern plant of which I know, and I have 
spent much time seeing the plants where it is attempted. 
In most of them modern conditions prevail and the ap- 
prenticeship is not the old-fashioned kind. Even then 
under the old-fashioned system there was no equality of 
opportunity. The only boys who could get in were the 
persistent chaps who could not be driven away, or the sons 
of the bosses. 

Any system of public trade education that does not 
provide the opportunity for any boy or girl to attempt to 
learn any fit trade for which he or she has a liking, un- 
less marked mental or physical defects exist, is unfair 
and unworthy of any degree of public support. This 
means that any community must ultimately provide train- 
ing for any and every occupation into which it is will- 
ing that its children shall enter. 

Again, the Hanus report says: 

If it (the trade school) were applied only to energizing 
occupations, and if enough schools were built to supply the 
energizing trades with artisans, the result would be that the 
less favored children financially would be compelled to take 
the enervating occupations, for the manufacturer would dis- 
continue his apprenticeship course if the public school sup- 


plied him with artisans—carried to its logical conclusion it 
would over-supply the skilled trades. 


This is hardly borne out by experience. Out of 100 
boys taken at random, not over 25 are really fit to learn a 
skilled industry. With equality of opportunity, those 25 
will find their way into the skilled trades. As things 
stand today, it requires 25 per cent. of our men to carry 
on these skilled trades; but half of the men who are 
working at them are misfits, and the men who would fit 
are doing misfit work in other vocations because they are 
red-headed or lacking in courtesy, or awkward. 


THe FALuAcious PLEA OF POVERTY 


The plea of poverty has been badly overworked. I have 
had to follow up many such cases, but have found that the 
majority come down to a matter of payments on a piano, 
graphophone, clothes, an older brother going to college or 
similar extras. The small percentage of actual need 
could be taken care of by the community without ap- 
preciable cost relative to our present taxes. Again, em- 
ployers are growing less and less anxious to hire children. 
It has taken them a long time to learn that cheap help 
is expensive, but they are beginning to get their lesson. 

If there is any way in which any part-time scheme 
can be made to give equality of opportunity it should be 
explained. I cannot conceive of any manufacturer tak- 
ing the advice of teachers as to the probable future of 
any untrained boy, and I cannot imagine any way for the 
untrained boy to find out where he fits except by trying 
under conditions which not only permit him to change, 
but insist on giving him the opportunity to get into an- 
other trade as well as to get out of the first. 

There is another feature of this matter that it seems 
to me should be brought out and that is fair play. Three 
systems of industrial education are on trial today in this 
country, continuation, part time and full time. The 
AMERICAN Macutntst, while taking sides, has always 
heen more than fair in the presentation of all sides. I 
have looked with the greatest of care into all three and 
have tried and am handling all three schemes. I admit 
freely that the success of full-time education in Wor- 
cester has exceeded my most sanguine expectations. I 
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also deplore the fact that part-time and continuation 
work have met with too little support from either manu- 
facturers or public to form an adequate basis for com- 
parison. 

We have opened the Worcester school freely to all. We 
have for the last two and a half years had openings for 
more boys than have applied for half-time work. With 
over 200 boys on full time, we have only recently reached 
9 boys on half time. The full-time and half-time boys 
associate freely, but no tendency to go from full time to 
half time has even shown itself. 

We have had for the same length of time a continua- 
tion class for apprentices, but this had gradually shrunk 
because of the lack of apprentices. Only one of the seven 
shops that started in this work has withdrawn all its 
boys, but the rest have graduated their boys without tak- 
ing on an equal number of new boys. One shop has re- 
duced its apprentices from 40 to 2, and will take on no 
more except as they come in on the half-time plan. An- 
other has shrunk from 10 to 1, and so on. On the 
other hand, our evening school, where men have to make 
decided sacrifice to come, has grown from 200 to 400 
men in the same time and would be twice as large if we 
could accommodate them. 

We have made a serious effort through travel, study and 
experiment, to find all the good there is in the part-time 
schemes, but so far as I lave been able to find out, no 
one on the other side has made an equal attempt to get at 
the real condition of affairs. 

3 
Unscrewing a Difficult Piece 
By C. F. GEorGE 

The engraving shows a ball-bearing cone that had been 
sweated in after screwing in position. When dismantling 
the machine in which it was used it seemed almost im- 
possible to get this cone out, as it was hardened and 
the holes for unserewing had been filled by the solder. 
I got an ordinary stock bolt and nut A and B of a size 
that would, go through the hole in the cone C easily. I 
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UNSCREWING A DirricuLt PIECE 


then filed a square D on the end of the bolt and placed 
a brown-paper washer FY under the head of the bolt and 
under the nut so as to take a grip. The nut was then 
screwed home as tight as possible, and to my delight 
I was able to unscrew the cone very easily by the square 
D with the aid of a wrench. It will be seen that by un- 
screwing at D the tendency was for the nut B to take 
a firmer hold.. It was impossible to get any sort of a 
wrench on the bolt head A. . 
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Handy Lathe Collet 


The engravings show a handy collet for a lo-swing ° 


lathe that is valuable for machining long shafts of smal! 
outside diameter that do not have to be machined the 
entire length. The collet shown was designed to handle 
automobile steering posts up to 144 in. outside diameter 
of varying lengths, but machined only on the ends. 

Fig. 1 shows the chuck. By making the inside and 
the threaded portion of the outside a little larger, it can 
be made to handle stock up to about 114 in. in diameter. 
The chuck is of machinery steel, carbonized, hardened, 
and ground true. A ¥-in. hole is drilled at A for a 
driving key, or a Woodruff key should be used if in- 
tended for heavy work. A keyway should be cut in the 
inside of the lathe spindle to act as a driver. 















quired size and change the clutch plate, so that it could 
be shifted from the outside of the spindle, as the hole in 
the spindle must be free for the bars of stock. 

Fig. 4 shows how this was done by making a new 
plate, which is shifted with a lever on top of the lathe 
head, connected with a toggle below through the hand- 
hole cover. The cover is then fastened securely to the 
gear housing. : 

H. Kirk. 

Muncie, Ind. 
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Cordiality to the New Employee 
In the engineering department of one of the large steel 
companies of the Middle West, every new employee is ac- 
companied through the department by the chief drafts- 
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Hanpy Latur Coiuer 


The collet is shown at Fig. 2, and as it is of a type that 
is often used on screw machines, it will need little ex- 
planation. Care should be taken in making this piece so 
that all parts are finished true and that it is a good fit 
in the chuck. The inside must be made large enough to 
clear the stock, or else it will cause trouble when drawing 
the bar from the lathe, as it will bind in the chuck, caus- 
ing the collet to hold the work. 

Fig. 3 is the handwheel, which is used to close the col- 
let by screwing it up over the chuck and forcing the 
collet back into the taper in the chuck. The 30-deg. 
angle on the end of the collet and on the inside of the 
handwheel will help the wheel to work freely and force 
the collet back, better than a flat surface at this point. 

In using this collet we wished the bar to pass through 
the spindle of the lathe and extend through the collet 
about 9 in. To do this we had to bore out the spindle 


of the lathe, as there is only 1 in. part of the way through 
the spindle, and this is for the purpose of moving a 
clutch plate on the spindle to change speeds; so the next 
thing done was to bore the spindle through to the re- 


man and introduced to all other employees with whom 
he will come in contact. This is a very pleasing prac- 
tice and makes the newcomer feel immediately at home. 

One can so often gage another by the handshake, and 
can almost instantly pick out those whom he can ap- 
proach with the surety of receiving a. cordial word of’ 
greeting. This practice is not as common as it should 
be. If all companies would introduce it in all depart- 
ments, it would surely prove beneficial to both employer 


and employee. 


E. A. ANDrEws, JR. 


Cincinnati, Ohio. 
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Bench Micrometer 
The engraving illustrates a bench micrometer which is 
valuable in the toolroom where small precision work is 
the rule. In the shop where it is used it has entirely 
superseded the button method in master plate and tem- 
plate work. 
The base A is bored to receive a regular micrometer 
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head (from which a direct reading of measurement can 
be taken) and the ground and lapped bushings which sup- 
port the rods C. The block B is also bored to receive 
the anvil D and the ground and lapped bushings which 
slide on the rods C. The grooves in A and B are milled 
to receive the male centers G, H, J and J, from which 
the measurements are taken. These can be replaced by 
female centers so that the workman experiences no diffi- 
culty in measuring from center to center of pins. These 
centers are securely held by the clamps EF and the thumb- 
screws F’, 

As will be seen, the smallest measurement that can be 
taken is 4mm. The sliding block B has a travel of about 
1 in., so measuring from the center G@ to the center J 
it will be seen that the range of the instrument ds by no 
means small. Several precautions must be taken to secure 
proper alignment. The base A, being squared up true, is 
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first milled to receive the block B. Should this cut be 
taken after the holes are bored, the distortion, due to re- 
moving that amount of metal would be very likely to de- 
stroy the alignment of the holes. 

A block is then soldered in this cut and the holes for 
the lapped bushings and micrometer head are drilled, 
allowing about 0.01 in. for boring. The block is then 
indicated true with the miller spindle, and at one setting 
the three holes are bored and the grooves for the centers 
@ and H milled. This insures the slots being at right 
angles with the axis of the bored holes. The three holes 
in the block B and the grooves for the centers J and J 
are finished in the same manner. This tool has proved 
very reliable on smal] master-plate work, it being possible 
to locate holes to within 0.0001 in. of the measurement 
required. , 

W. T. Murpuy. 

Trenton, N. J. 


Punch and Die Design 


I would like to obtain the opinions of others as to the 
relative merits of solid and spring pilots for blanking 
and piercing punches and dies, and also would like an 
explanation of the following trouble and how to guard 
against it: 

In designing blanking and piercing punches and dies, 
it was formerly the custom in a large shop to make the 
holes for the piercings in the same piece of stock as 
that used for the blanking die. Many dies were spoiled 
and had to be thrown away on account of slugs clogging 
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up the piercing holes. The piercing punches working 
against these jammed slugs often broke the dies. 

The illustration shows the means adopted for over- 
voming the difficulty, which, however, has not worked in 
a satisfactory manner. Hardened bushings were made in 
the manner shown, and driven into the blanking die, the 
holes in the die for receiving them being bushed first 
with a soft collar. The bushings were made of as large 
diameter as possible, and a short way from the face, 


Showing Slugs 
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were relieved by a hole of much greater diameter than 
the piercing. 

It was hoped by this method to prevent the clogging 
of the slugs, but this did not result, the slugs in very 
many cases piling up in the manner shown, and either 
causing the piercing punches to break or the bushings to 
crack. I would like if possible, to have an explanation 
of the cause of this, and a remedy for it. 

S. GERMAN. 


Philadelphia, Penn. 
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Turning a Bandsaw Wheel 


An accident broke a spoke in the lower wheel of the 
bandsaw in our pattern shop, and due partly to some in- 
ternal stress thus released and partly to a poor job of 
welding, the rim of the wheel ran out of true over + 
in., extending to the spokes on either side of the broken 
one. 

We had no lathe big enough to swing the wheel to true 
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TURNING A BANDSAW WHEEL 

it up, so we arranged to do the work on the machine. 
The guards and one section of the table were stripped 
from the machine, leaving the larger section of the 
table in place—a section that extended conveniently 
nearly over the center of the wheel. At its edge, we 
clamped an angle plate and to the angle plate we 
clamped a small compound slide-rest that formed part of 
the shop equipment. This latter was set parallel to the 
main shaft, and we were ready for actual cutting, the 
belts, of course, having been removed. A machinist, 
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sitting on a box, pulled the cut, grasping the outermost 
portion of a spoke and feeding the cross-slide at each 
revolution. Cutting down the rise between the two 


spokes gave us a true running wheel once again. 
D. A. Hampson. 
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Middletown, N. Y. 
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Making a Roll Hinge 


Some time ago I had to make the forming tools for 
making roll-hinged doors for a metal medicine cabinet. 
For these doors we use 20-gage sheet steel, formed on a 
Loy & Nawrath geared press. The punch A and the die 
B make the first bend. The second bend completes the 
roll by rolling or folding the stock around the wire shown 
at E. These tools make a good roll and a good tight joint 
at the point F. 
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The punch and die for the second operation are made 
so that when the punch is nearly down it strikes the 
‘kicker at G, and this folds the stock in tight at F. 
The wire is then pulled out and the hinge is complete. 
Both dies are set up together, and two operators make 
a roll-hinge door at one stroke of the press. I have 
seen a roll made in three operations, but I cut out “one 
by making the punch and die with follower and kicker 
for the second operation. 

,, A. E. DurvaGce. 
Corey, Penn. 
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Multiple Drill Chuck 


Much difficulty has been experienced by builders and 
designers of multiple-spindle drills, in producing a chuck 
of small diameter suitable for holding drills and ream- 
ers securely. When two or more holes are grouped to- 
gether so that their center distance is unaer, say, one 
inch, the shell or clamping device, whether by wrench or 
spanner, has consumed so much of the space available, 
that little is left for the gripping jaws, especially when 
the drill or reamer is of any considerable size. The strain 
on the parts, in order to induce them to hold, has been 
so great that they would soon give out. 

The chuck shown in the engraving combines the maxi- 
mum of strength with the minimum of space in which to 
operate. With this construction we have only two 
parts, the shell A and the collet or grip B. The latter has 
a hexagon head, the corners of which are slightly under 
the diameter of the shell, a threaded portion of sufficient 
length to prevent stripping and of preferably small pitch, 
and a taper of from 3 to 5 deg. Through the collet runs 
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a straight hole equal in size to 7% of the diameter of the 
shell. Three slots run from the small end back to about 
the middle of the threaded portion, terminating at a 
hole, double the thickness of the slot. 

A hole is drilled through the shell, or it may be milled 
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hexagon, as shown, for holding with a piece of rod or a 
wrench while the operator is tightening the collet onto 
the drill or reamer with another wrench. 
C, E. Harris. 
Dayton, Ohio. 
% . 


Loupe Spectacle Attachment 


The engraving shows a loupe commonly used by me- 
chanics who do fine work. In many cases the men who 
use these glasses also wear spectacles which interfere in 
its use. By drilling two small holes about \%& in. 
from the edge and inserting a piece of spring wire about 
0.022 in. in diameter, the loupe can be conveniently 





Loupe Spectacle ATTACHMENT 


hooked over the spectacles and worn with more comfort 


than is otherwise possible. The wire dos not interfere 
when using without the spectacles. 
Henry W. KIeVER. 
Brooklyn, N. Y. 
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Repairing a Die 


A difficult job for the die maker is to produce a die 
that will cut very thin stock cleanly and without a burr 
on the punching. In this particular instance, the stock 
used was aluminum, 0.0015 in. thick, and in order to 
produce a clean punching a great deal of experiment- 
ing was done. The die used was of the subpress type, 
thus eliminating any error due to false setting up. The 
punchings, however, had a burr in one corner or another 
or the point would be stretched out of shape, 

The manner of making this die seemed to be correct. 
It was shaped out in the usual manner and given the 
minimum clearance. The punch was made and left 
soft, and sheared into the die after the whole was as- 
sembled so that it would not have to be taken apart 
again ; but the results continued poor. It would even cut 
tissue paper, but not the aluminum. 

A new man was put to work on the die. He evidently 
knew what to do, for in half an hour, the die was run- 
ning perfectly and seemingly without having been 
changed in any way. This was regarded as luck by the 
boss until the next time the die was wanted, when it 
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was taken apart, ground, then assembled and sheared in. 
Again it refused to work. It was given to another man 
to repair if he could. This man had no luck, and he 
finally appeared to the first man for a pointer on how to 
fix it. 

“That’s easy,” was the reply, “the die is too sharp. 
When you shear the punch in, you shear it slightly under 
the size of the die, so that after the first shear, the 
punch is a free fit for the die. You must make it fit 
closer. Take an oilstone and slightly dull the edge of the 
die, so that while the punch is shearing, it is not scrap- 
ing off any extra metal and will not go into the die 
again unless it is forced in.” Strange to say, it was the 
solution of the trouble. 

EVERETT CHIPMAN. 

Beverly, Mass. 
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Inside Caliper with Test Indicator 


There are many tools made years ago by individuals, 
which have never been manufactured for the market. 
One of these devices recently appeared, and consists of a 
caliper and test indicator combined, but I have used it, 
and have seen others use it many years ago. 

[ took the removable leg off of a 4-in. hermaphrodite 
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caliper and fastened a test indicator in its stead, as in 
Fig. 1. It made a very desirable combination, just the 
thing for duplicate work, and inspecting. Later on I 
made an improvement on the tool, as shown in’ Fig. 2. 
Instead of using two different tools, it was made all in 
one; it is not necessarily superior to the other, but is 
less trouble. 
Henry J. Marton. 


Pontiac, Mich. 
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A Rack for Pipe Cores 


The rack shown at A in the engraving is a suitable 
one for long cores, such as pipe cores. It is all one cast- 
ing, and although very strong an arm can be easily 
broken by a severe knock. I had this trouble a few 
times and designed the rack here described to correct it. 

I cast a wall plate B which has a strong dovetail re- 
cess almost the entire length, one inch only being left 
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solid at the bottom to act as a stopper for the portable 
arm C. The bottom arm acts as a stopper for the next 
arm, and so on the whole way up. Now, when an arm 
gets broken, I lift it out and drop in another, of which 
half a dozen are always kept in stock. 

The separate plates and arms are also easier to make, 
both for the pattern maker and the molder; they also 
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Rack For Pree Cores 


make a better job, costing at least 50 per cent. less. This 
further makes a good rack for storing iron bars, thus be- 
ing equally useful in the smithy and in the large foun- 
dry. 
Jno. M. LeatHem. 
Belfast, Ireland. 
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Grinding Dovetail Gages 
The engravings easily explain themselves. The gages 
were first ground qn the sides and back. The female 
gage D, Fig. 1, was also ground on the surfaces Z. This 
grinding was done on a Brown & Sharpe surface grinder 
equipped with a magnetic chuck. The setting device il- 
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lustrated is an ordinary 4-in. cube A, with a parallel R 
secured at an angle of 30 deg. with the top edge. An 
angle strap C holds the gage D against the cube. The 
cup wheel used in grinding the male gage, Fig. 2, was 
dressed to the proper angle by passing a diamond under 
the wheel and along the parallel B. 
Cuas. F. RoGers. 
Windsor, Vt. 
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DISCUSSION OF PREVIOUS QUESTION 





Fixture for Grinding Automobile 
Pistons 


The engraving shows a satisfactory fixture used when 
grinding automobile pistons. It has a universal joint driver 
which centers itself between the lugs of the piston, equaliz- 
ing the drive, and thus keeping the piston in line. The 
shank A is fitted to the head center with two Hess-Bright 
ball bearings B, which are a sliding fit on the shaft, and the 
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FIxTURE FOR GRINDING PISTONS 


spacer C which is so made as to enable the bearings to take 
the end thrust. 

The housing D is bored a light drive fit for the bearings 
and is fitted with the driver E and a plate F in the rear end 
to keep the bearings free from grit and dust. The pin G 
acts as the driver from the grinder. The hardened and 
ground ring H is fitted to the housing D with the out- 
side edge ground to a 45-deg. angle, which centers the pis- 
ton. This can be removed and different sizes for different 
pistons used. Our pistons are 5% in. long by 4% in. in diam- 
eter, and. we remove from 0.025 to 0.032 in. with a limit of 
0.0055 in. at the rate of six minutes for each. 

D. LINDQUIST. ¢ 

Peoria, Ill. 
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Calculating Weight Per Cubic Inch 
of Alloys 


The method of calculating the weight per cubic inch of 
an alloy proposed by Wilfred Griffen on page 367, al- 
though correct, is longer than the following which uses for 
illustration the same alloy that he uses, that is, a babbitt 
composed of 78 per cent. lead, 6 per cent. tin and 16 per cent. 
antimony. In 1 Ib. of alloy we will have 0.78 lb. of lead, 
0.06 lb. of tin and 0.16 Ib. of antimony. 

As a cubic inch of lead weighs 0.4108 lb., tin 0.2634, and 
antimony 0.2424, the volume of lead in 1 Ib. of alloy will be 

0.78 
0.4108 


(since volume equals weight divided by 


= 1.899 cu.in. 


weight per cubic 


inch); the volume of tin = 
0.06 : 
0 2634 ~ 0.228 cu.in. 
the volume of antimony = 
0.16 ? 
0.2494 ~ 9-093 cu.in. 


Then the total number of cubic inches in 1 Ib. of alloy is 
1.899 + 0.228 + 0.66 — 2.787. From this we obtain the weight 
per cubic inch by dividing 1, the weight, by the volume 2.787, 
obtaining 0.359 Ib. per cu.in. 
To make a general rule we proceed as follows: 
Let 
T be the total weight of the alloy under consideration. 
P,, Pa Pa, Pa . . be the percentages of the different 


components in the alloy, used as a decimal, such as 0.78, 
not 78 per cent. 


. be the weights per cubic inch of 
the different components. 
Then the weights of the different components contained in 


Wi, Wa Ws, Wa, . 


the alloy will be the percentages multiplied by the total 
weight T, that is P, T, P:T, Ps T, P,T, . . ,. and the vol- 
umes of each contained in T pounds of alloy will be these 
divided by the weights per cubic inch, that is 

P,T P,T P,T P.T 

wv, We we wa 
Then the total volume is equal to the sum of these or 








P.z . Pet , Bot P.T 
Ww, + Ww, + w, + w,* 
If x is the weight per cubic inch of the alloy, the total vol- 
ume is also equal to . which gives us the equation 
P,T P.T PT P,T T 
J + 4 . rN’ =—— @) 
w Ww, w Wy x 
or 
Pp > > , 
‘ P, . P, . By a 1 (2) 
Ww, Ws w Ww, x 
If 
F, P, P. P. 
7, We a.m - =e (3 
Then 
1 
aac 
x 
or 
x =- 
a 
If the weights of components (W;, Ws Ws Wy... .) 
were given instead of the percentages, we could substitute 
them for P, T, P:T, PsT, P,T, in formula (1) 
obtaining. 
“3.4 =e ones -~T. %+W.+W,.+Wy+... 
w, Ws Ws Ww, x x 
(5 
Letting 
w w w Ww 
—f + —2 4 —8 4 we ab 
Ww, Ws Ws Ws 
We have 
a% W,+We,+Wi,+Ww,+.. +o 
x 
or 
ga Mit M+ M+ Wi +....-. (6) 
b 
Again if the specific gravities are given instead of the 


weights per cubic inch, letting p,;, pe, Ds, Ds - be the 
specific gravities of the components and y that of the alloy, 
we have, substituting in (5), since specific gravity multiplied 
by a constant (c) is equal to the weight per cubic inch. 


WwW, Ws + Ws + Ws Pesos = W,+W,+ Ww; + W,+ AAas 
PiC  psC  psC © p,C yc 
or if 
w w 
_>* 2 + 2+ + .=d (7) 
Pi Pa Ps Ps 
WwW, + W, + W, + W, +. 
= . d (8) 
Using (7) and (8) for an alloy composed of two com- 
ponents we would have 
oé (W, + W,) _ (W, + Wy) pp, 
Ww, ry Ww, Wp. + Wap, 


Pi Pa 
which is the formula given by Dr. Ure quoted in “Thurston's 
Materials of Engineering,” part 3, page 109. 

These methods give the calculated weight per cubic inch 
or specific gravity which would be exact if the metals neither 
expanded nor condensed during combinations. Some alloys, 
such as an alloy of copper and tin, have greater densities 
than the mean of their constituents, while others, such as an 
alloy of tin and lead, have lesser densities. 

W. L. TRYON. 

Schenectady, N. Y. 
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A Dividing-Head Problem 


A method of solving Mr. Zimmerman’s problem, which is 
to divide or set out an angle of 39 deg. 30 min, 2 sec., is 
shown in Fig. 1, and involves the use of a simple bar with 
a button fixed at the end. This bar is shown in Fig. 1. 
It is fixed by means of the clamping bolt C, Fig. 2, to 
the arbor of the dividing head, and at the other end is fitted 
the hardened and ground button A which is made to a defi- 
nite diameter and the center of which is 5 in. from the cen- 
ter of the arbor. 

After cutting the last tooth in the example this. bar is 
set in a horizontal position by means of either the in- 
side micrometer or height gage, subtracting or adding half 
the diameter of the button, according to what method is 
used, the distance from the table of the machine being 
known as X. Then from the right-angle triangle formula 
we find the distance to be added to X to give us the desired 
movement of 39 deg. 30 min. 2 sec. 

Fig. 3 shows diagrammatically how the _ radius, (hy- 
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UsInG THE SINE Bar on THE Drvipine Heap 


pothenuse) multiplied by the sine of the angle, equals the 
length of the side opposite the angle. Ps 

..5 & 0.6360856 = 3.1804 in. 
and this amount added to the distance X gives the vertical 
height of the button when the head is moved through 39 
deg. 30 min. 2 sec. by means of the index handle B, Fig. 2, 
which is now used for fine adjusting. 

This method can be used for any angle, but it is ad- 
visable when the angle exceeds 60 deg. to do the calculating 
twice and locate the angle both below and above center, as 
in Fig. 4. This insures more accuracy, as the sine differ- 
ences vary very little above this to 90 deg. 

E. S. MOORE. 

Nottingham, Eng 
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Incorporating Details on the Blueprint 


On page 326 R. H. Spence discusses a subject which is 
probably more difficult than he realizes. He advocates the 
incorporation in detail drawings of such information as 
allowance for various fits, degrees of finish, tolerance to 
dimensions—points which the draftsman has to decide. 
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It is not denied that the draftsman is able to define the 
degree of finish, to give tolerance to various kinds of fit, 
such as run, drive, push and so on, from tables provided, but 
if every point that is now settled in the works has to be 
incorporated in the drawings by the draftsman, the matter 
becomes more involved. 

For example: A cast-iron disk has a fit, not necessarily 
tight, but without any shake whatever, in a recess on another 
casting. Let the disk be 12 in. in diameter and 3 in. thick, 
and the recess 12 in. in diameter and 3 in. deep. How many 
draftsmen have sufficient knowledge to enable them to fix 
tolerances which will allow this result to be secured? How 
many foremen even could do it? Such a job demands close 
adherence to dimensions, and the ordinary solution lies in 
fitting part to part; in other words, in using one piece as a 
gage by which to produce the other. 

But this is not interchangeable manufacture; further- 
more, it is not impossible to give tolerances, and in the case 
of fairly large dimensions the amount of the tolerances de- 
pends on many factors, including the permissible variation 
in the tightness of fit, the compressibility of the materials, 
the conditions of the surfaces, their truth, cylindrically or 
otherwise, and a point seldom realized—on the number of 
pieces in the batch. 

Obviously, the larger the permissible variation of fit, the 
larger the permissible tolerances; the greater the compressi- 
bility, the larger the tolerance; the smoother the surfaces, 
the smaller the tolerance, for rough surfaces have small 
protuberances which give way under pressure. The point 
of cylindricity is a more difficult one, the tolerances depending 
on the kind as well as on the amount of the departure from 
a true cylinder. 

Effect of Size of Batch 


As regards the size of the batch; this works out as fol- 
lows: In a large batch one has the liberty of choice; he can 
sort out the larger disks to fit the larger holes, and the larger 
the batch the greater the liberty, making possible larger 
tolerances. Some firms allow a positive clearance between 
the shaft and the hole when the former is at its low limit and 
when the latter is at its high limit—a small clearance, it is 
true, but, nevertheless, a clearance, if these limits are reached. 

Some depend upon sorting part to part to insure a drive 
fit all round, but others-insist on the part being produced 
within the limits—they must on no account touch extremes. 
This does not refer to press, but to hand fits. Where the ex- 
tremes are allowed to be touched a batch of at least a dozen 
pairs is necessary for safety, and sorting must be carefully 
done. 

How is the draftsman to figure and average all these fac- 
tors? Surely the better way is to leave the job to the shop 
to determine by experiment. Of course, there is no good 
reason why the ascertained limits should not go on the draw- 
ings: in fact, they ought to go on, and in addition, if limit 
gages have been made, their serial numbers ought to find 
a place there also. 


Hire a Tolerance Expert 


Another method of attacking this problem lies in the 
employment of a limit expert, one who has made a special 
study of the difficulties with which the limit-fixing problem 
is beset. Let him study the conditions peculiar to the particu- 
lar shop; let him undertake special investigations and record 
the results; let him cull from past and current experience 
and put the information so gained on record. In this way 
data would accumulate until few problems would need any 
serious thought; most would be solvable by a reference to 
already collated data. It would be the business of this ex- 
pert to control the insertion of the limits on the drawings. 
The other points raised might well be solved in a similar way, 
leaving to the draftsman the sole duty of settling the de- 
sign and giving nominal dimensions. 

FRANCIS W. SHAW. 

Manchester, Eng. 
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According to the “Mechanical World,” to give a bronze- 
like surface to iron or steel, thereby preventing rust, the ob- 
ject to be acted upon must be cleaned to take off oxidation 
or other impurities. It is then exposed for two or three min- 
utes to the action of the vapors from a heated mixture of 
hydrochloric acid and nitric acid in equal portion at a tem- 
perature ranging from 550 to 650 deg. F. After the objects 
have cooled they are to be rubbed over with vaseline and 
again heated until the vaseline begins to decompose. The 
treatment with the vaseline has to be repeated once. Should 
a lighter coloring than bronze be desired, the strong acids are 
mixed with acetic acid. 
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Handling Material 


A machine-shop manager recently said: “All kinds 
of factories and shops know how to handle material, ex- 
cept the machine shop.” There is a degree of truth in 
this. If anyone wishes proof, let him look over a shop 
where the handling of material has been made a study, 
and compare this with one of the other kind. 

The other kind wil! have machine parts strewed around 
in boxes which likely as not are of wood, or at best are 
of the metal “tote-box” kind, and a miscellaneous lot of 
baggage and platform trucks. The favorite means of 
moving the boxes around the floor is to drag them with a 
long steel hook. This, in addition to splitting the wooden 
boxes, is likely to slip at critical moments and catch some- 
one in the shins, if it doesn’t tip the one who is using 
it over on his back amid a pile of castings. The trucks 
are never on hand when they are wanted, and if one can 
be found, it is a bothersome job to lift the boxes and 
heavy pieces from the floor to the truck, and when in mo- 
tion there is constant danger of something sliding off onto 
a workman’s feet. 

The contrasting picture shows boxes of uniform size 
and kind, arranged in a series around a unit; designed 
to be set at exactly the most convenient height around 
machines, and capable of being easily lifted and trans- 
ported by means of some form of lifting truck. There 
is no lifting of anything by man’s muscle. Work is never 
allowed to rest on the floor, but is always in or on some- 
thing—-box or truck—in a convenient fashion to be 
picked up and transported. An ample supply of trucks is 
on hand, and to the uninitiated it is surprising how much 
material one helper can handle with these few devices. 
The possible savings are greater than we may imagine 
and are gotten with only a small expenditure of money 
and effort to get things started. Savings of this kind 
are one of the things that modern industrial management 
has so clearly recognized and so vigorously advocated. 


Ad 
ve 


Is Taking a Job Selling a Commodity 
or Making an Investment? 


Down to the immediate present, labor has always been 
considered a commodity, to be bought and sold in the 
open market and subject to fluctuations in price accord- 
ing to the laws of supply and demand. At certain times 
and in certain industries the operation of these laws 
has been modified by the relative strengths and strategic 
positions of buyer and seller. Recently the thought has 
been injected into this question that the worker in selling 
his labor is making an investment in the business enter- 
prise managed by the one who buys. When so much 
is being written and said about methods of wage payment, 
it is worth while to consider this theory. As in many 


other cases, the truth of the matter may lie between the 
two conflicting ideas. 


In earlier days, when our forefathers swapped day’s 
works, there was no room for a question as to their rela- 


tive social standing or the value of their labor. In a 
straightforward way it was assumed that if a man did his 
best it was an even trade for any other man’s best. Labor 
was a simple commodity, nothing else. 

From that day we have passed into a stage in which labor 
has been treated as a commodity to be heckled’ over and 
bought and sold in the open market. We are discovering 
something that we have known all the time, that it is 
not only a perishable commodity but that it perishes in- 
stantly. A day or hour that a man is not working can- 
not be brought back to be used again, nor does a day’s 
loafing add to his life, provided when working he is 
amid normal conditions. How, then, has the idea crept 
in, that the taking of a job, the furnishing of labor for an 
enterprise for an agreed wage payment, is any kind of an 
investment ? 

The.theory upon which this is based, if theory it can be 
called, is this, taken in substance from the discussion be- 
fore the American Society of Mechanical Engineers, on 
the management report of its committee. 

The selling price of any article must be sufficient to re- 
pay its cost and a profit. The elements of cost can be 
taken as four, the cost of the material, the overhead ex- 
penditures o: all kinds except for labor, all wages paid 
to labor, and interest on the capital invested. The first 
two items are not subject to serious fluctuation and do 
not materially affect the amount returned to capital and 
labor. The last two are subject to fluctuation from a 
minimum amount dependent upon conditions and the 
success of the business. The difference between these four 
items, taking the last at their minimum values, and the 
selling price is the profit. 

The minimum return to labor is what is commonly 
called a living wage. That is, the minimum amount 
which will allow workers to remain in that industry. 
The minimum return to capital is that which would be 
earned if this money was invested in high-class securi- 
ties. That is, if the return to capital is less than such 
amount, there is no excuse for its remaining in the indus- 
try. The remaining division of the selling price, the 
profit, is the battle ground of capital and labor, Natur- 
ally each side is trying to get as large a part as possible 
of this surplus. The way it is divided hinges upon the 
relative strengths of the contesting parties and their 
relative strategic positions. 

If an actual division of this surplus were made to both 
employees and employers, it is obvious that it is to the 
immediate advantage of each to do everything possible 
to make this amount as great us possible. Thus again, 
if such a division is made, the interests of labor can be 
considered partially as an investment, for the return 
above the minimum is dependent upon the success of the 
enterprise in the same manner that the return upon in- 
vested capital depends upon the earnings of the busi- 
ness. This is a viewpoint which has led to the statement 
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that taking a job or furnishing labor in an enterprise is 
making an investment in the business. 

Whether we accept this viewpoint or not, it shows in 
plain fashion the advantage of codperation between em- 
ployers and employees. It shows plainly that both should 
be working for the same common end. The successful 
business can easily afford to pay higher wages than the 
unsuccessful one. Pulling together will produce a much 
larger sum for distribution than could ever be hoped for 
under any other condition. That is, the hearty codpera- 
tion of workmen with the management so directed that 
efforts are truly productive, must of necessity lead to 
higher wages than can be gained otherwise. 


os 
oe 


The Useful Shop Tray 


Such convenient things as the special tray and work 
rack are, we are glad to say, becoming a more and more 
conspicuous part of our shop equipment. With the in- 
crease in the number of small and medium-sized parts 
put through the shop at one time, some convenient 
method of caring for them during the successive opera- 
tions is quite important. Even where the quantity ma- 
chined in a lot is fairly small, some form of tray or 
other holding device particularly adapted to the pieces 
to be handled, is of sufficient service to justify the out- 
lay of a little time and trouble in its construction. 

The man at the grinding machine finishing spindles, 
short shafts and similar parts, finds it essential to have 
a suitable rack for holding his work; and for smaller 
pieces, a neatly designed tray in which they may be placed 
without being bruised, is of equal value. Such devices 
not only prevent marring of machined surfaces, but, what 
is perhaps more important still, they enable the operator 
to handle his work without inconvenience and loss of 
time in picking up the pieces and putting them down 
again after finishing. 

For this reason a handy tray is just as useful an ad- 
junct to the miller and turret lathe on small work as to 
the grinder. When properly constructed, it holds a con- 
siderable number of pieces, each in regular position and 
so supported that the fingers may grasp it easily and sure- 
ly, and just as easily replace it in a similar position after 
it has passed through the operation in the machine. 

In some places complete stacks of such trays are em- 
ployed for holding different parts and for shifting them 
about the shop from operation to operation until they 
eventually reach the assembling process. While this sys- 
tem is obviously best adapted to service in connection 
with quite small parts, it has also been found of real 
value in certain shops on larger and heavier work than 
one would at first thought consider practicable to handle 
in this manner. 


os 
ve 


Piecework without a Limit 


Of special interest in connection with the article on 
the system used in the Pierce-Arrow shop, published 
elsewhere in this issue, is the following notice which is 
posted conspicuously in the company’s shops. This has 
superseded the older method of changing the piece-rate 
schedule each week: 

Rules Governing Piece Rates in Manufacturing Departments 


1. There is to be no limit as to the amount of your earn- 
ing capacity, but the quality of the work must be up to the 
strindard. 
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2. The only condition under which the rate can be changed 
is by an entire change in the method or tool. 

3. No rate can be changed until after it has been approved 
by the supervisor of piece rates, H. I. Arnold, the general 
foreman, the foreman and assistant foreman of the depart- 
ment affected. 

4. When drawing numbers on parts change at the end 
of each season, and the work and operation remain the same, 
the rate cannot be changed. 

5. Any violation of these rules, or any attempt to check 
employees who have become experts in their particular line 
of work from turning in the full amount of their earnings, 
should be reported to the supervisor of piece rates. 

6. These rules are not for one season only, but will be 


the future policy of the company. 
THE PIERCE-ARROW MOTOR CAR CO., 
(Signed) HENRY MAY, Vice-President. 


Effective Feb. 27, 1912. 
POs 


A correspondent in Russia, a practicing engineer, calls 
attention to the difference in roof construction for Rus- 
sian and American factory buildings and thinks that ours 
is curious, considering the conditions to be met. He 
says: 

“One very curious thing strikes me. It is the enormous- 
ly expensive and exceptionally heavy roof covering which 
seems to be adopted in America; 3-in. roofing planks and 
sometimes wood blocks on end on heavy roof planking. 
My goodness, what for? Here we have winter cold far 
more severe than in the great majority of places in 
America, and, in addition, efficient inside heating in 
lavish and expensive style is there the rule. Here, we 
simply put on one layer of %4-in. boards then 1% in. 
thickness of hair felt, over that another thickness of 34- 
in. tongued and grooved boards. 

“The principal members of the roof are 7 ft. apart, the 
purlins are quite light and spaced about 3 ft. apart, and 
the roof boards are laid diagonally over them. The up- 
per layer of roof boards is laid diagonally in the opposite 
direction to the under layer. Over all we put on a single 
thickness of some good prepared roofing. The gutters 
and ridges have a double layer of the latter. This con- 
struction is a light, heat- and coldproof roof covering 
which is exceptionally stiff and strong to resist distortions 
by any wind short of a tornado. Thus far we have not 
suffered from tornadoes in Russia. Such a roof, when 
built with ordinary care, is absolutely weatherproof and 
is painted with two coats of white fire-resisting paint on 
the under side. It is far more fire resisting than any 
uncovered steel construction. 

“The absence of air prevents the roof from burning ex- 
cept very slowly, or in places where windows might be 
destroyed, giving enough advantage for the fire to take 
hold. But even in such cases it takes considerable time 
before fire can get a really destruetive grip. In these lat- 
ter respects I believe that it is far preferable to ferro- 
concrete, even though the advocates of the latter say, 
‘No.’ ”? 
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We publish elsewhere in this issue a description of the 
principal structural features of the Machinery Building 
for the Panama-Pacific Exposition, at San Francisco. 

It is interesting to note in this connection that rapid 
progress is being made on a number of the main exhibit 
buildings. The first is now completed and five other 
structures are under way. In all there will be fourteen 
main buildings, and contracts will be let on the remainder 
to bring them all to completion by July, 1914. 
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Precision Direct-Current Indicating- 
Instruments 


The halftones represent a line of miniature direct- 
current indicating instruments for the measurement of 
current and voltage, recently developed by the Weston 
Electrical Instrument Co., Newark, N. J. 

The first instrument shown is a triple range portable 
voltammeter, by means of which any current from 30 
amp. to */., amp., and any voltage from 150 to */,, may 
be measured. The multiple-range feature, in connec- 
tion with the voltammeter, reduces the number of in- 

















Fie. 1. 


PoRTABLE VOLTMETER 
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Fie. 2. SwirrcnHspoarp Form or AMMETER 


struments required in the general testing work for which 
this instrument is especially designed, where smal! direct- 
currents and comparatively low potentials are used. 

In Fig. 2 is shown a switchboard form of ammeter hav- 
ing the same general characteristics as the portable form 





just described. This form is made in the single-range 
type, but the line comprises ranges increasing in small 
steps. The switchboard voltammeter shown in Fig. 3 
is designed especially for use on storage-battery charg- 
ing outfits, where it is desirable or necessary to use a 
single instrument to indicate both volts and amperes. 

















Fie. 3. SWITCHBOARD AMMETER 
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Fie. 4. Barrery-Testina VOLTMETER 

It indicates the charging or discharging current, and by 
ressing the contact button, indicates the voltage of the 
cell or battery. 

The last illustration shows a battery-testing voltmeter. 
This type is provided with a steel point as one of the 
terminals to facilitate making contact to one of the plates 
or terminals of the cell to be tested. The other terminal 


consists of a flexible lead also provided with a point. As 
in the switchboard types, knife-edge pointers are 
used. 


The line of instruments represented by the accompany- 
ing illustrations comprises voltmeters, battery-testing 
voltmeters, ammeters, voltammeters, millivoltmeters and 
milliampere meters, in various combinations of single, 
double and triple ranges. 
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16x72-In. Universal Grinder 


The illustrations show a large manufacturing uni- 
versal grinding machine, built by the Cincinnati Grinder 
Co., Cincinnati, Ohio, the machine swinging 16 in. over 


the table and taking 72 in. between centers. The wheel 


spindle, which is 234 in. in diameter, and carries a wheel 


14 in. in diameter by 114-in. face, is hardened, ground 
and lapped, and runs in phosphor-bronze boxes provided 


The wheel stand 


with means of compensating for wear. 
slide 


is universal in all of its parts. The 
rests upon long wide ways, swivels and has a graduated 


wheel-stand 


base. 

The transverse movement is controlled by a handwheel 
at the front, which is graduated to read in thousandths 
of an inch on the diameter of the work, a fine hand feed 
graduated to read in quarter-thousandths being obtained 
by locking the automatic cross-feed and turning the 
thumbwheel to suit the adjustment required. The au- 
tomatic cross-feed range is from 0.00025 to 0.005 in. at 
each reversal of the table. The feed ‘is automatically 
thrown out when the work is to the desired size. 

The swivel table is graduated to read in degrees and 
taper in inches per foot, and adjustment is made by rack 
and pinion at the table end, and direct reading scales 
indicating the position. The movement of the sliding 
table, on which the swivel table con- 
trolled by adjustable dogs acting against the reversing 
lever, which actuates a clutch of the load-and-fire type 
in the automatic feed plate. This plate, as shown, is a 
complete unit in itself, bolted to the front of the bed, 
the machine throughout being built on the unit principle 


is mounted, is 


of construction. 

in this respect and in practically all essential fea- 
tures, the machine is similar to the 12x36-in. grinder of 
this company illustrated in Vol. 33, Part 2, page 651. 
The table travel is independent of the work speed or the 
speed of the wheel, thus permitting the work to be trav- 
ersed at each revolution the full width of the wheel is 
desired. The drive for the table-traversing mechanism is 
through the medium of friction clutches and gearing in 
the speed box shown at the right in the rear view. 

The headstock swivels and has a graduated base. The 
work is driven through accurately cut gearing, while a 
single pulley, requiring but one belt, is available for either 


dead- or live-center grinding. The speed box for driving 
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the work is shown to the left in the rear view. The de- 
sign of headstock and footstock is clearly represented, as 
is also the method of mounting them, so that the work 
is carried directly over a supporting way. Both are pro- 
vided with hollow spindles which have a No. 10 Jarno 
taper hole at the front end. The arrangement of the 
pump drive, guards, and other features of interest, are 
shown. The ten work speeds range from 21 to 242 r.p.m. 
per minute; the 12 table feeds range from 6 to 90 in. 
per minute. The net weight of the grinder is 8000 
nounds. 
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Centering Chuck 


The halftone shows a centering device for use in the 
engine lathe furnished to fit the lathe-spindle taper. The 
driving chuck is self-centering, and as will be noted, the 

















CENTERING CHUCK 


tailstock fixture is readily adjustable for different diam- 
eters of shafting. 

This tool is made im two sizes, for shafting up to 154 
and 3 in. by the Carroll-Jamieson Machine. Tool Co., 
Patavia, Ohio. 
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CINCINNATI 16x72-In. UNIVERSAL GRINDER 
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Float-Type Recording Differential- 
Pressure Gage 


This float-type differential recorder was developed for 
very low ranges of differential pressure in air, gases, 
liquids or steam, for applications where the static and dif- 
ferential pressures fluctuate rapidly, and also to produce 
an instrument which records the rate of flow or volume 

















Fig. 1. Froat-Type DirreERENTIAL-PRESsURE GAGE 
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SeEcTIONAL DiaGram or F.Loat-Tyrr 
DIFFERENTIAL-PRESSURE GAGE 











directly on charts having uniform graduations in units 
of flow or volume. 

The construction and operating principle will be read- 
ily understood from the sectional view, Fig. 2. There 
are two pressure chambers, A and B, intercommunicating 
through the connection C. A cylindrical float D is located 
in the pressure casing A as indicated, and is connected 
by arms to the shaft F, which extends through the cas- 
ing. The recording arm @ is directly connected to the 
end of the shaft F. Connections are made by means of 
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the pipes 7 and J between the pressure chambers A and 
B and the two pressures whose difference it is required 
to record. 

Mercury or water is employed in the pressure cham- 
bers, depending on whether the differential range to be 
recorded is high or low. When the higher pressure is 
applied to the chamber B through the pipes /, the level 
of the liquid in this chamber is lowered and that in the 
float chamber is raised, carrying the float and the attached 
recorder arm with it and making a record on a circular 
chart revolved by a special clock at the desired speed. 
By making the cross-sections of the pressure chamber B 
of certain proportions as indicated, it is possible to pro- 
duce a scale whose graduations are uniform for equal 
increments of flow or volume. 

The record chart is graduated in thousands of cubic 
feet of gas per hour, the range being from 0 to 500,000 
cu.ft. per hr. The working part of the chart above 150,- 
000 is provided with uniform volume graduations. This 
instrument is the latest addition to the line manufactured 
by the Bristol Co., Waterbury, Conn. 


Automatic. Motor Controller 
for Machine Tools 


The halftone shows a type of automatic series relay 
motor controller recently developed by the Cutler-Ham- 
mer Manufacturing Co., Milwaukee, Wis. With this 
class of controller the resistance is cut out of circuit and 
the The magnetic 
switches close in succession, the speed of closing successive 
ones depending the current which acts 
through the relays to close or hold open the switches. 
These relays are positive in action and respond to the 


motor automatically accelerated. 


upon motor 
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AvTomatic Moror CONTROLLER 


variations in the motor load, so that when the motor is 
started under light load it is accelerated more quickly 
than if loaded heavily. In the latter case the switches 
are not closed so quickly, thus allowing the resistance 
to remain in circuit longer, preventing the current from 
rising above a predetermined maximum that may seem 
desirable. 

A small controller is made in capacities up to 15 hp. 
for 110-, 220- and 500-volt systems, while another class, 
having main-line magnetic switch, is made in larger ca- 
pacities. With push-button control the automatic con- 
troller itself can be placed out of reach, 
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Sectional Steel Shelving 


It will be seen that the steel shelving illustrated is of 
the multiple-unit sectional type and is especially adapted 
for stock racks, storeroom shelves, etc., in manufacturing 
plants. The first illustration shows a base, upright and 
shelf which are readily assembled, as all parts are inter- 
changeable. The interchangeable feature permits ready 
re-erection of the shelves in different groupings when de- 
sirable to meet changing requirements. The parts are 
securely held together with pressed-steel connections, as 
shown in Fig. 2. The four units shown assembled in Fig. 
3 embody all the different parts necessary for erecting ¢ 
structure no matter how extensive. 

This type of shelving is a recent product of the Stand- 
ard Steel Shelving Co., 149 Fremont St., Boston, Mass., 
and is made in a variety of finishes and sizes. 
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Fra. 1. Parts or SucrTioNaL STEEL SUELVING 
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Screw-Machine Chip Separator 


This machine is made to separate screw-machine prod- 
ucts from the chips after the oil has been extracted. It 
will separate parts as small as 0.07 in. in diameter, + 
in. long just as easily as larger pieces. One machine 
can take care of the output of about 500 automatic screw 
machines. The operator simply dumps the oil-extractor 
pan into the box on the top and pushes the contents down 
the shaker chute. The chips are blown over and fall 
into the receiving box at the rear of the machine while 
the finished parts fall from the side chute into the box 
placed to. receive them. 

The side frames and cross braces are cast and the 
blower is a special Sturtevant type. The work box is 
hardwood, steel lined, and reinforced on the top with 
angle iron. The shaker chute is made of angle iron and 
sheet steel. It has two rods brazed on the bottom and 
hardened, while run on rollers, giving it a side motion. 
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Fic. 2.3. Pressep-STEEL CONNECTIONS 
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Fic. 3. ASSEMBLED UNITs 
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It is driven by a crank from the shafts under the receiv- 
ing box. A %-in. round belt is used from the blower 
shaft to the small countershaft and the power is trans- 
mitted to the opposite side. The hand lever shown regu- 
lates the air. 

As the work and chips are pushed into the shaker chute 
the side motion and raised part on the bottom cause the 
chips to spread as they fall from the shaker when the air 
blows the chips out and the parts fall on the hardwood 
base of the air chamber and into a small chute at the 
side. The machine is 7 ft. long, 2 ft. wide and 41% ft. 
high, and weighs with the countershaft 800 lb. It is a 
recent product of W. M. McKenzie, Dorchester Center, 
Mass. 


[AJ 
rd 


Manufacturing on the Bench Lathe 


As an indication of the extent to which the bench lathe 
is used for manufacturing purposes in some quarters, the 
accompanying illustration is interesting. The piece 
shown in operation is used in large quantities by the 
Aurora Automatic Machinery Co., Aurora, IIl., in the 
production of which engine lathes were previously em- 


ployed. The piece is roughed out in the automatic, leav- 


ing 5 in. on the side and is now finish-turned all over 





Bencuw LATHE USED IN MANUFACTURE 
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in the Elgin bench lathe shown at the rate of 11 per 
hour. The unusual chip pile shown behind the lathe is 
the accumulation of but four days’ work. 
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Machinery Hall, Panama-Pacific 
International Exposition 
SPECIAL CORRESPONDENCE 

Machinery Hall, in San Francisco, Calif., is the first 
and largest of the Panama-Pacific Exposition exhibit 
palaces to be built, and is one of the largest timber build- 
ings ever constructed. It is 967 ft. long, 367 ft. wide and 
its extreme height is 135 ft. The floor area is 350,000 ft. 
or eight acres, while the volume of the building, or its 
cubical capacity, is 38,000,000 cu.ft. It consists of three 
main longitudinal bays, with a secondary bay at either 
side. These main bays are 70 ft. wide by 100 ft. high. 
The secondary bays are 70 ft. wide by 40 ft. high. These 
longitudinal bays are intersected by three transepts, being 
70 ft. wide by 118 ft. high. These heights are to the 
lower chords of the trusses which support the roof. 

The main entrance is on the west, through three im- 
mense arched doors 77 ft. high. The trusses over the 
main bays and transepts have semicircular lower chords, 
while the trusses on the side bays are of the ordinary 
Howe type. They are approximately 26 ft. on centers. 
The architecture is of the usual exposition type, with 
plaster walls on sheathing lath and studding, with orna- 

Down each longitudinal bay will run trav- 
Two 30-ton cranes, capable of being coupled 


ment of staff. 
eling cranes. 
together to form the equivalent of a 60-ton crane, will 
travel in the center bay, and a 15-ton crane will operate 
in each of the side main bays. These cranes are 45 ft. 
above the floor. 

The roof trusses over the main bays are composed of 
timber chords and struts, with members. 
In shape the upper chords form the gable of the roof, 
while the lower chords have a semicircular shape. For 
greater resistance to wind, the main columns are built 


steel tension 


as trussed girders, composed of two 12x12-in. timbers 
5 ft. out to out, with a double system of 4x6-in. diagonal 
struts and 1-in. steel tension rods. The lower portion of 
these columns are further stiffened by the crane truss 
posts which, while carrying the crane loads independently, 


are tied into the main columns. The columns are braced 











(Copyright, 1913, by 


FACADE OF MACHINERY HALL, 
San FRANCISCO 
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Panama-Pacific International Exposition Co.) 


Fig. 2. 


MAcHINERY HALL In Course OF 
CONSTRUCTION ON May 1 
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longitudinally by a double line of bracing trusses at the 
top, the trusses carrying the crane girder, and a double 
line of bracing trusses 20 ft. above the floor. The main 
floor is built of 2-in. shiplap, supported by joists resting 
on mud sills over the major portion of the building. 

The structural frame of the whole building, with the 
exception of the floor, as above noted, rests upon a pile 
foundation. On account of the extreme unsupported 
length of columns, all the columns are anchored with steel 
ties to the piles. The structural frame of the building is 
designed to resist a wind pressure of 20 lb. per sq.ft. on 
the walls and 30 lb. per sq.ft. on the roof. This corres- 
ponds to a wind blowing 70 miles per hour. 

The stresses for the timber used in the design are as 
follows: Tension, 1200 |b. per sq.in.; transverse bend- 
ing, 1500 lb. per sq.in.; shear with the grain, 150 lb. per 
sq.in.; end compression, 1600 |b. per sq.in.; compression 
across grain, 350 lb. per sq.in.; modulus of elasticity, 
1,500,000 Ib. per sq.in. All stresses were increased 25 
per cent. for wind. 

The timber of the frame is Douglas fir; oak is used 
for butt blocks in some trusses, and Hawaiian ohia for 
butt blocks and circular pins used as keys. This is prob- 
ably the first time the Hawaiian wood has been used in 
building construction on the Pacific Coast, or perhaps in 
the United States. To determine its efficiency for design- 
ing purposes, a series of tests on actual joints was made 
at the testing laboratory of the Civil Engineering De- 
partment of the University of California. About 7,500,- 
000 ft. of lumber will be used in the construction of this 
building, together with 1200 tons of steel and iron. 


National Machine Tool Builders 


Association 


The semi-annual convention of the National Machine 
Tool Builders’ Association met in New York City for 
the first time on May 15 and 16, at Hotel Astor. Pre- 
rious spring meetings have been held in various parts of 
the country, but at the last annual meeting it was decided 
to hold all its meetings in New York. 

As usual, the spring meeting was given over mostly 
to meetings of committee composed of the builders of the 
various kinds of machines, there being no specific papers, 
the reports of the different committees making up the 
rest of the session. 

eae on he : . 

[he principal reports related to the legislative com- 
mittee and told of their work to prevent the reduction of 
the tariff on machine tools, this report being given in 
considerable detail by C. Wood Walter. A resolution com- 
mending the work of Henry D. Sharpe before the Con- 
gressional Committee was also passed in this connection. 
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A new type of internal combustion engine, designed to run 
at the extraordinary speed of 4200 r.p.m. has just been put 
on the market by an English manufacturer. While it is 
chiefly intended for aeronautic use, a simitar model for auto- 
mobile use is in preparation. The engine has eight steel 
cylinders of 2%-in. bore and 2%\%-in. stroke, arranged in V 
shape on a tubular steel crank case. On the end of the crank- 
shaft is a spur gear which drives a large reduction gear hav- 
ing a ratio of six to one. The cylinders are set on the crank 
case in staggered fashion. The motor develops 50 hp. at the 
normal speed of 4200 r.p.m., and weighs complete only 112 Ib. 
It works with a compression of 80 lb. per sq.in. The engine 
was designed by Granville E. Bradshaw, who a few months 
ago turned out a motor-cycle engine of the two-cylinder op- 
posed type, which ran at 6500 r.p.m. and developed 13 horse- 
power.—‘“Scientific American.” 
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NEW PUBLICATIONS 











OXYACETYLENE TORCH PRACTICE. By J. F. Springer. 
One hundred and forty 5x7\%-in. pages; 60 illustrations: 
no index; cloth binding. rice, $1.50. The Richardson 
Press, New York, N. Y 


The subtitle of this little book states that it is for the 
men who use oxyacetylene welding and cutting torches. There 
are 13 chapters with these headings: Ordinary Welding; Pre- 
Heating; Restoration of Steel; Copper and Aluminum; Sheet 
Metal Welding; Tanks, Retorts, etc.; welding as a Caulking 
Process; Boiler Work; Machine Welding; Oxyacetylene Cut- 
ting Torch; Cutting Machines; Cutting Into the Metal; Miscel- 
laneous. 

It is impossible for the reviewer to overlook the fact that 
the name of a manufacturing firm appears prominently on the 
title page and occurs frequently throughout the text. 





PERSONALS 











Cc. H. Wells has been elected president of the Glen Falls 
Machine Works, Glen Falls, N. Y. 


J. E. Frantz, secretary and treasurer of the Landis Tool 
Co., Waynesboro, Penn., sailed on May 16 for a European 
business trip. 


Cc. A. Hamilton, formerly general manager and vice-presi- 
dent of the Wisconsin Engine Co., has become vice-president 
of the Lavigne Gear Co., Racine, Wis. 


E. E. Arnold, until recently chief engineer and sales manager 
of the Metal Products Co., Detroit, Mich. has accepted a 
similar position with the McCue Co., Buffalo, N. Y. 


Clarence S. Funk, who has been general manager of the 
International Harvester Co., for the past six years, has been 
made president of the M. Rumély Co., Laporte, Ind., succeed- 
ing A. J. Rumely, resigned. 


G. Hiittner, partner of M. Koyemann, Diisseldorf, Germany, 
is at present in this country on a business tour and expects 
to sail for home on June 10, on the “Victoria Luise,” in com- 
pany with the party of the American engineers sailing on 
that date for the ioint German mechanical engineers’ con- 
vention. 


J. C. Manternack, for several years connected with the 
Standard Welding Co., Cleveland, Ohio, has been appointed 
general manager, succeeding T. W. Guthrie, resigned. S. W. 
Hartley has been promoted to the position of sales manager, 
while C. C. Gressle, who has been connected with the factory 
organization of this company since its inception, becomes su- 
perintendent. 


P. Kreuzpointner, a frequent contributor to our columns, 
and chairman of the Committee on Industrial Education of the 
American Foundrymen’s Association, was the recipient of 
honors by the Prussian and German. governments in recogni- 
tion of the untiring work he has done for the cadse of in- 
dustrial education. As a remembrance-of the favors done to 
German educators studying our school methods, Mr. Kreuz- 
pointner has received through the German Ambassador at 
Washington, a generous addition to his library in the form 
of a set of Educational Reports issued by the German Gov- 
ernment. 


oe 
ae 


F. N. Gardner 


F. N. Gardner, president of the Gardner Machine Co., Be- 
loit, Wis., and a prominent figure in the machine-building in- 
dustry, died on May 11, after a brief illness. 

Mr. Gardner was born in Ashfield, Mass., 63 years ago, 
and began his western career in 1888. In 1890 he became 
superintendent and general manager of the C. H. Besly Co., 
in which position he continued until 1905 when he established 
the Gardner Machine Co. 

Mr. Gardner was the possessor of a keen and ingenious 
mechanical vision and his lifework as a mechanic was replete 
with illustrations of mechanical skill. He took a vital in- 
terest in furthering industrial education movements of his 
section and had won a reputation as a public-spirited citizen 
of Beloit. He is survived by his wife, two daughters and five 
sons. ® 
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NEW AND ENLARGED SHOPS 





METAL WORKING 
NEW ENGLAND STATES 


The Laconia Car Co., Laconia, N. H., has purchased land 
for new shops. Henry B. Tilton is supt. 

The repair shops of the Boston & Maine R.R. Co., at 
Charlestown, Mass., were destroyed by fire, May 11. Loss, 


The General Electric Co., Lynn, Mass., will build several 
new buildings in connection with its plant at Lynn, one as an 
addition to the present building, 191x61 ft., three stories, of 
concrete, a building to be of concrete, two stories, for the 
storage of oil, another to be used for manufacturing, 200x30 
ft., and a building for the plating department, 60x180 ft. 

The Hendee Mfg. Co., manufacturer of motorcycles, Spring- 
field, Mass., has awarded the contract for the erection of a 
new factory building in East Springfield. This building will 
be of brick, 184x324 ft., one story, with saw-tooth roof and 
concrete foundation. Estimated cost, about $60,000. Noted 
Mar. 20. 

Estimates are being asked for the new factory of the 
Hartford Special Machinery Co., 74 Main St., Hartford, Conn, 
It will be erected on Woodland St., near Homestead Ave., and 
will be of reinforced concrete, 63x190 ft., three stories, with 
towers 10x20 ft, and 12x40 ft.; and a steel smoke stack 75 
ft. with concrete base. Ford, Buck & Sheldon, Inc., are archs. 


Plans are being considered by the Traut & Hine Mfg. Co., 
manufacturer of hardware specialties, New Britain, Conn., for 
the construction of an addition to its plating department to 
increase the capacity one-third. 

W. A. Kinne will erect a new brass foundry on Whiting 
St., New Britain, Conn. It will be brick, mill construction, 
one section 67x40 ft., two stories, and the other 40x40 ft., one 
story. Unkelbach & Perry are archs. 

The Excelsior Hardware Co. has plans prepared for a fac- 
tory, 50x78 ft., with concrete walls, one story, on Woodland 
Ave., Stamford, Conn. Nelson E. Emmens is arch. 

Plans are being prepared by Henry Marvin, arch., Arcade 
Bldg., Stamford, Conn., for a garage to be built on Main St. 
for A. L. Schavoir. It will be 60x100 ft., of brick or hollow 
tile blocks, mill construction. 

The National Co., Waterbury, Conn., has peen incorporated 
by M. J. Byrone, F. C. Smith and Arthur A. Tanner. Capital, 
$20,000. It will begin the construction of a factory immedi- 
ately. Iron and brass specialties will be manufactured. 

The Chase Rolling Mill Co. is planning the construction 
of another building at its factory on Thomaston Ave., Water- 
ville, Conn. The structure will be of brick and steel, 60x189 
ft. D. L. Summery is ch, engr. 


MIDDLE ATLANTIC STATES 


The Otis Elevator Co. has taken out a permit to build a 
brick foundry at 135 Sheridan St., Buffalo, N. Y. Estimated 
cost, $140,000. 

The Pratt Chuck Co., Frankfort, N. Y., is installing ma- 
chinery in the new buildings, and will be ready for the manu- 
facture of forks and hoes, within a few months. 

The Ex-Cel Motor Truck Co., Jamesburgh, N. J., will erect 
a new five-story factory, 50x100 ft., to cost $23,000. 

The A. L. Swett Iron Works has commenced work on an 
addition to its plant on Glenwood Ave., Medina, N. Y. Plans 
were drawn by Prack & Perrine, archs., Keystone Bldg., 
Pittsburgh, Penn. The cost of the building and equipment 
will be about $30,000. 

J. C. Schleicher, Mount Vernon, N. Y., is having a_ two- 
story brick garage, 70x100 ft.. erected on Third Ave. and Sid- 
ney St. 

John W. Aitken, New York, N. Y., will erect a three-story 
garage at 146 East 53d St. It will be 25x62 ft. 

Hanna & Henry, Plattsburg, N. Y., have begun the con- 
struction of a garage on the Kempner property, near Mar- 
garet and Cornelia Sts. It is expected to be ready for oc- 
cupancy by July 1. 

The plant of the Poughkeepsie Brass Foundry Co., Pough- 
keepsie, N. Y., recently destroyed by fire, will be rebuilt at 
once. 

The General Railway Signal Co. has awarded contracts for 
two additions to its plant at Rochester, N. Y. The buildings 
will be one story, of brick and concrete with steel frame, 
60x300 ft., and 60x90 ft. W. W. Salmon is pres. 

Huther Bros., saw manufacturers, are building an addition, 
87x69 ft., to their plant on University Ave., Rochester, N. ° 

The Chase Motor Truck Co,, Syracuse, N. Y., has had plans 
completed for doubling the capacity of the general offices and 
extending the manufacturing facilities. Noted Apr. 24. 

Richmond Bros., Newark, N. J.. manufacturers of metal 
buttons and metal specialties, have taken out a permit to 
mneg eyleretione and improvements to their plant on Chest- 
nu 

The John A. Roebling’s Sons Co., Trenton, N. J.. manufac- 
turer of wire and wire rope, will build a one-story brick ad- 
dition to its plant on Hudson St. A permit for the work 
has been issued. 

Fire, May 6. destroyed three buildings of the Franklin 
Steel Co., Franklin, Penn. Loss, £200,000. 


The Ajello Hydro-Aéroplane Co. has been incorporated at 
Pittsburgh, Penn., and plans to establish a plant for the manu- 
facture of its machine. Vincent Ajello is pres. 


The Carpenter Steel Works Co., Riverside, Penn., will erect 
an addition to its plant, estimated to cost $40,000. 


W. S. Burris, Middletown, Del., has leased the harness fac- 
tory formerly occupied by the J. C. Parker Co. and is remodel- 
ing it for a garage. He will also conduct a salesroom and 
repair business. 


The Maryland Steel Co. has awarded a contract for the 
construction of 120 coke ovens, and the construction of a gas 
oven plant at Sparrows Point, Md. Cost, $2,000,v00. 


Bids will be received as follows, until 10 a.m., June 3, by 
the Paymaster-General, Chief of the Bureau of Supplies and 
Accounts, Navy ere. Washington, D. C., for a quantity of 
motor-driven machine tools for the equipment of the naval 
station at Pearl Harbor, H. T. Deliveries are desired not 
later than Jan. 1, 1914: Schedule 5433, Class 111, one right- 
hand timber resaw; 11, one 38-in. right-hand band-sawing 
machine, tilting table; 113, two auton.atic railway cutting-oif 
saws; 114, three universal saw benches; 115, one woodwork- 
er’s (aration lathe; 116, one combined carving and molding 
machine; 117, three hand planers and jointers; 118, one hand 
planer and jointer; 119, one self-feeding ripsaw; 120, one ver- 
tical column sash and door sander; {b1. one double-spindle 
shaper; 122, one self-feeding ripsaw; 123, two 36-in. right- 
hand bandsaw machines; 124, one reciprocating mortising 
machine; 125, one tenoning machine, double-head; 126, one 
jigsaw; 127, one wood-borning machine; 128, one heavy auto- 
matice, hollow chisel mortiser; 129, one automatic plug ma- 
chine; 130, one dimension planer; 131, one planer and matcher; 
132, one left-hand self-feeding ripping and resawing ma- 
chine; 133, two revolving oilstone Universal tool grinders; 
134, one automatic railway cutting-off saw; 135, one timber 
sizer; 136, two 9-in. outside molding machines; 137, one auto- 
matic knife grinder; 138, two single surfacers; 139, one single 
surfacer; 140, one portable deck planer; 141, one adjustable 
dowel and rod machine; 142, one squaring shears; 143, one 
circular and splitting shears; 144, one wire crimper; 145, one 
slip-rolling machine; 146, one plate-splitting shear; 147, one 
bar-iron shear; 148, one high-power hacksaw machine; 149, 
one angle-iron shear, mounted on turntable; 150, one cush- 
ioned helve hammer, 100-lb. size; 151, one 1\%-in. continuous- 
motion bolt- and rivet-making machine; 152, one 3-in. up- 
setting, heading and forging machine; 153, two floor grinders, 
double-wheel; 154, one 22%-in. swing upright drilling ma- 
chine; 155, one combination shear, puneh and bar cropper; 
156, one single-ended convertille punch and shear; 157, one 
single-ended convertible punch and shear, with electric con- 
trol for gag and roller stands; 158, one ditto; 159, one ditto: 
160, one single-ended architectural jaw punch; 161, one hori- 
zontal punch; 162, one peate-oaee planing machine; 163, one 
set of plate-bending rolls, with hinged end housing for top 
rolls; 164, one set plate-straigatenin rolls; 165, one set of 
plate-bending and flanging rolls; 166, one 20-in. swing up- 
right drilling machine; 167, one horizontal bending and 
straightening machine; 168, one two-spindle gang drill: 169, 
one 8-ft. double-cam cornice brake: 170, one radial counter- 
sinking machine; 171, one combination radial plate-drilling 
and countersinking machine; 172, one 3-ft. gang punch and 
brake. 

SOUTHERN STATES 


The Norfolk City Gas Co. has awarded a contract for the 
construction of a machine shop at Norfolk, Va., to cot 
$14,000. The building will be 140x60 ft., of brick, steel and 
concrete, one story. oted May 1. 


According to press reports, the Bridgeport Auto Co. con- 
templates establishing a plant at Bridgeport, W. Va.. for the 
manufacture of automobiles, air shops and motor boats. 


Daniel A. Mossman, Huntington, W. Va., who is buildin: 
a garage here, wants prices on an electric elevator. 


G. A. Kershner will build a garage at Martinsburg, W. Vsa., 
estimated to cost $32,000. The building will be 60x120 ft.. 
three stories, of brick and reinforced concrete. A passenger 
and a freight elevator will be installed. 


The Wheeling Mold & Foundry Co. will build 
to its plant at Wheeling, W. Va. , “ee 


R. W. Banks, Gulfport, Miss., contemplates establishing ‘a 
factory in that city-fer the manufacture of an automatic knife 
sharpening device. 


- grat LaSoretic Motes Cyr Co. wih pebnite its Pechine shop 
nd garage a ayette, La., recen estroyed by fi 
loss of $9000. F. M. Brossar, Jr., is ner. * 6 paca 


According to press reports, the Products Metal Co., Bir- 
mingham, Ala., will establish a plant at Memphis, Tenn. A 
building to cost $20,000 will be erected. 


The Standard Sanitary Mfg. Co. contemplates the construc- 
tion of an enameling plant at Louisville, Ky., and the installa- 
tion of six furnaces, omis & Hartman, Louisville, are archs. 


The Crown Motor Car Co., Louisville, Ky., which is being 
organized with $500,000 capital, will establish a’ plant for the 
manufacture of automobiles. M. Lambert, of Louisville, is 
secy. and treas. 


The Ashland Steel Co. contemplates improvements to its 
plant at Ashland, Ky. Estimated cost. $100,000. 
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MIDDLE WEST 


The Bellaire Automobile Co., Bellaire, Ohio, has awarded 
the contract for the erection of a new garage at 32nd St. and 
Pine Alley. The structure will be 150x140 ft., one story. Con- 
struction work will start at once. 

The Warner Elevator Mfg. Co., Spring Grove Ave., Cin- 
cinnati, Ohio, is receiving bids for the erection of a two- 
story, 60x60-ft. building. 

The Grant-Lees Gear Co., Cleveland, Ohio, has started work 
on its addition to the East 69th St. plant, which, when com- 
pleted, will double the company’s capacity. The company 
manufactures gears of all kinds. 

The Davies-Bach Mfg. Co., Cleveland, Onio, is considering 
the construction of a sheet metal and an enameling plant. 

The new plant of the Chandler Motor Car Co., near St. 
Clair Ave., Cleveland, Ohio, is nearing completion. The fac- 
tory will contain more than 50,000 sq.ft. of floor space. 

The Chicago, Hamilton & Dayton Ry. Co. is considering 
cnlarging the railroad shops at Lima, Ohio. Plans have been 
prepared for the erection of a 60-ft. addition to the black- 
smith shop and other improvements are contemplated. 

The Raverna Auto Truck Co., Ravenna, Ohio, has com- 
menced work on the construction of a 50x150-ft. factory for 
the manufacture of automobile trucks. 

The Springfield Ry. Co., Springfield, Ohio, is planning to 
build two reinforced-concrete car barns, 128x400 ft., and a 
machine shop and faint and carpenter shop, about 71x150 ft., 
at Springfield. 

The Weller Thomas Co., Zanesville, Ohic, recently incor- 
porated with $1,000,000 capital, will erect a new plant for 
the manufacture of motor-driven fire apparatus. 

The Bucyrus Co., Evansville, Ind., manufacturer of steam 
shovels, is having plans prepared for the erection of an addi- 
tion, 225x525 ft. 

The Baldwin Locomotive Works, Hammond, Ind., have let 
rr ever for the erection of its proposed new plant, 560x 

42 ft. 

The Rochester-Mais Commercial Car Co., Rochester, Ind., 
recently organized, is having plans prepared for a new fac- 
tory to be used for the manufacture of auto trucks. The 
directors are A, C. Davisson, J. M. Ott and others. 

The Eastern Nail Co., Battle Creek, Mich., will start work 
soon on the erection of its proposed factory at Battle Creek. 
W. T. Traux, Battle Creek, is interested. 

The plant of the Detroit Forging Co., Detroit, Mich., has 
been destroyed by fire. The loss is estimated at $100,000. 


The Auto Crankshaft Co., Detroit, Mich., will erect an 
an to its plant. The company manufactures crank- 
shafts. 


The Detroit Electric Appliance Co., Detroit, Mich., is erect- 
ing a new plant on East oulevard, which will have a floor 
space of 25,000 sq.ft. The structure will be of brick and con- 


crete, three stories. The company makes the Deaco appar- 
atus for lighting, ignition and cranking. 
The Detroit Electric Appliance Co., Detroit, Mich., has 


commenced work on the erection of its plant in Detroit. 

The Royal Ice Machine Co., Grand Rapids, Mich., recently 
organized, will erect a plant to be used for the manufacture 
of ice-making machinery. Joseph Rick, Grand Rapids, is in- 
terested. 

The Madison Plow Co., 
factory and warehouse at 
present capacity. 

The Chicago & Alton R.R. has made an appropriation of 
$987,000 for the construction of new shops at Bloomington, Ill. 

The W. J. Hughey & Son Co., Chicago, Ill., will erect a 
factory on Prairie Ave. and 33d St., for the manufacture of 
automobile trucks. Estimated cost, $100,000. 

The Peoples Gas Light & Coke Co., Chicago, Ill., has com- 
menced work on its propeses garage and machine shop. The 
building will be 103x147 ft. Estimated cost, $30,000. Rudolph 
Schenck is arch. 

Tht Moline Pressed Steel Co., Moline, Ill., has awarded the 
contract for the erection of an addition to its plant at East 
Moline, Ill, to cost $10,000. 

The Twin City Auto & Tire Co., Marinette, Wis., has pur- 
chased a site and will erect a factory on Hall Ave. 


Mich., will erect a 
which will 


Madison, 
its plant, 


new 
double its 


WEST OF THE 

The Atchison, Topeka & Santa Fé Ry. Co., plans to build 
a new 12-stall roundhouse and shop at Wichita, Kan. A site 
covering about 30 acres has been purchased. 

The Webb City Auomobile Co., Joplin, Mo., plans to erect 
an addition, 50x80 ft., to its garage. 

The Landis Machine Co., St. Louis, Mo., has completed 
plans for the construction of an addition to its plant. New 
oguipment will be added which will about double the capacity 
of the present plant. 

W. C. McBride, St. Louis, Mo., has taken out a permit to 
erect a two-story garage and salesroom at 4300 Forest Park 
Blvd. The estimated cost is $40,000. 


The Southern Traction Co., Dallas, Tex., Nas purchased a 


MISSISSIPPI 


site of about 15 acres in Trinity Heights, for its railway 
shops. Plans are being prepared. Estimated cost, approxi- 
mately $100,000. 

H. L. Rogers, Port Arthur, Tex., is having a garage, 80x80 
ft., constructed. It will be of brick and will cost approxi- 
mately $7500. 


The Klein Tron & Wire Co., Oklahoma City, Okla., will con- 
struct an addition to its plant which will about double the 
present capacity. 

Fire, Apr. 4, destroyed the Roby grain elevator on Okla- 
homa-Alva R.R. tracks, Watonga, Okla. Loss, $10,000. 

The Roberts Alfalfa Mill Mfg. Co., Denver, Colo., will build 
a factory in Denver, for the manufacture of meal-manufac- 
turing machinery. 
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WESTERN STATES 


The Washington Steel & Iron Co., Leavenworth, Wash., 
plans to double the capacity of its plant. E. H. Rothert is 
the gen. mgr. 

The Cooler Mfg. Co., Spokane, Wash., will erect a plant at 
Spokane for the manufacture of an iceless refrigerator. A. M. 
Davis, L. D. Anderson and C. H. Tuvey are the incorporators. 


Charles W. Maxham, Tacoma, Wash., will build a com- 


mercial garage and machine shop at Tacoma. The estimated 
cost is $5000. Luther Twitchell, Savage-Scofield Bldg., Ta- 
coma, is the arch. 


ton Park, near Los Angeles, 
garage and machine shop on 
The building will be 50x 


Clarence Whipple, Huntin 
Calif., will erect a commercia 
Pacific Blvd., Huntington Park. 
100 ft. 

A. G. Orena, Los Angeles, Calif., has taken out a permit 
to erect a commercial garage and machine shop on South 
Hope St., Los Angeles, The estimated cost is $11,000. 

The American Can Co., San Francisco, Calif., has taken out 
a permit to erect a three-story can factory, of brick, on 19th 
St., San Francisco. The estimated cost is $75,000. 

Lubbe & Johnson, San Francisco, Calif., plan to erect a 
garage at Taylor and Bush Sts. 


CANADA 


The Duff Mfg. Co., Pittsburgh, Penn., manufacturer of hy- 
draulic jacks, ete., seeks a location in Canada for the es- 
tablishment of a factory to manufacture steel products. 

The Montreal Light, Heat & Power Co., Montreal, Que., has 
plans for a four-story garage, 159x87 ft. The estimated cost 
is $40,000. J S. Norris is gen. mer. 

The Fred Thomson Co., Ltd., has been incorporated at Mon- 
treal, Que., with a capital of $100,000, and will equip a plant 
to manufacture electrical machinery, supplies and apparatus. 

The Canadian Connelly Frog & Switch Co. has secured a 
site between Fort William and Port Arthur and will erect a 
plant, costing about $100,000, for the manufacture of railroad 
accessories. John E. Connelly, Memphis, Tenn., is interested. 


The Gartshore-Thomson Pipe & Foundry Co., Hamilton, 
Ont., will erect an addition to its plant at a cost of $5000. 

The Victor Saw Works, Ltd., has been foceepeteted at 
Hamilton, Ont., with $40,000 capital stock and will equip a 
plant to manufacture saws and small tools. John W. Nesbitt, 
John G. Gould and Cecil V. Lang are the incorporators. 

The Temiskaming & Northern Ontario Ry. Co. will con- 
struct new shops and terminal facilities at North Bay, Ont., at 
an estimated cost of $350,000. 

The Heinze Electric Co., Lowell, Mass., manufacturer of 
ignition apparatus, will establish a Canadian branch factory 
at Walkerville, Ont. 

The Moffatt Stove Co., Weston, Ont., has plans for an addi- 
tion, costing $25,000, to its ee ge + plant on Dennison Ave. 
The new building will contain a molding shop and a nickel- 
Plating shop. 

The Owners Garage Co., Ltd., Prince Albert, Sask., has 
awarded a contract for the erection of a garage at First Ave., 
West, and 17th St. It will be three stories, 125x80 ft., and 
cost $30,000. Creighton & Crowther, K. C. Bldg., are archs. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


lant of the Berlin Mills Co., at Berlin, N. H., 


The lumber 
y fire, May 10. Loss, between $500,000 and 


was destroyed 
$600,000. 

Edward Heaton, Roxbury, Mass., is planning the construc- 
tion of a cotton-waste factory at Attleboro, Mass., which is 
to be erected for him by the Board of Trade. It will be 182x 
77 ft., two stories. 

The sawdust plant of Frank Prindham, at South Everett, 
Mass., was destroyed by fire May 7. Estimated loss, $2000. 

The carriage factory of F. E. Snow, West and Bradford 
Sts. Lawrence, Mass., was damaged by fire, May 10. Loss, 

25,000. 

The Ashby-Cranford Shoe Co., of Malboro, Mass., has pur- 
chased the factory of the National Wadding Co., on Maple 
St., and will equip and occupy same as an auxiliary to pres- 
ent plant. 

The pottery works of A. H. Hews Co., North Cambridge, 
Mass., was damaged by fire, May 9. Loss, $40,000. 

The Plymouth Cordage Co., Plymouth, Mass., contemplates 


the construction of a four-story, 400x100-ft. addition to its 
plant. 
The S. Slater & Sons Co., Inc., Webster, Mass., has started 


the construction of an addition to the carding department, 
one story, 50x120 ft., of brick. 

The Thomas Barrett Co., Hartford, Conn., will build a 
frame mill and shop on Sheldon St. It will be 35x40 ft., with 
exterior of corrugated iron, and will be equipped with mod- 
ern woodworking machinery. 

Cinett, Peabody & Co., South Norwalk, Conn., manufactur- 
ers of shirts, collars, ete., plan to erect a new factory on 
Union St. It will be 80x100 ft., four stories, of mill construc- 
tion. Wm. ’. Ewing is supt. of the factory. C. Make- 
peace & Co., Providence, R. IL, are archs. 

The Kaiser Witch Hazel Co., Albert H. Kaiser, mer., is 
planning to erect a frame factory, 60x120 ft., two stories, in 
West Torrington, Conn. 


MIDDLE ATLANTIC STATES 


The Albert Dickinson Co., Chamber of Commerce Bldg., 
Buffalo, N. Y., has purchased a site on Ganson St., near the 
foot of Chicago St., and will build a seed-cleaning plant, an 
elevator, warehouse and office building. 


The J. F. Smith Paper Box Co., capitalized at $200,000, has 
been incorporated at Buffalo, N. Y., with Jacob F. Smjth, 


* 
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James C. Beecher, W. J. Heinold, H. T. Shawl and Frederick 
L. Pierson as directors. The 5 og | of the Horton Box Co., 
Exchange St., near Washington St. It will be taken over and 
operated by the new go oy New and special machinery 
for the manufacture of paper boxes will be installed. 

The Volney Paper Co. has had plans prepared for an addi- 
tion to its factory at Fulton, N. Y. 

The United States Lens Co., Geneva, N. 
of lenses for eye-glasses and spectacles, 
story addition to its factory. 


Y., manufacturer 
will build a two- 


Fire, May 6, destroyed the planing mill of F. Middaugh, 
Ithaca,N. Y. Loss, $50,000 

We are gee advised that the Jamestown Upholstery 
Co. is building a four-story rick, at 


factory, 60x100 {t., of 
Jamestown, N. Y. Estimated cost, $40,000. Charles Swanson, 
Jamestown, is arch. Noted Apr. 24. 

Fire, May 8, destroyed stock, patterns and machinery of 
the Expo Camera Co., 256 West 23rd St., New York, SR 4 

Fire, May 8, destroyed the flour and feed mill of the On- 
eonta Milling Co., Oneonta, N. Y. Loss, $300,000. 

The Kelso Laundry Co., 499 State St., Rochester, N. Y., will 
build a wash house, 50x100 ft., for which contract has been 
let. 

Fire, May 7, destroyed the plant of the Piquet Box & Lum- 
ber Co., Lodi and Center Sts., Syracuse, N. Loss, $30,000. 

The Horsley Laboratories Co., Ave. E, Bayonne, N. J., re- 
cently incorporated with a capitat of $100,000 to manufacture 
films, will erect a two-story, brick and steel building to cost 
about $22,000. A building permit has been issued for the 
work. William Horsley, pres. 


The National Chewing Gum Co., Philadelphia, Penn., has 
acquired a tract of land on Haddon Ave., Camden, N. J., and 
is having plans prepared for the initial building of its pro- 
posed plant. The structure will be of brick, about 68x190 ft. 
Capacity, 25,00 boxes of gum per day. Thomas W. Barnes is 
pres., and W. L. Schnaring, secy and treas. 


Snyder & Gibbs, Clementon, N. J., will make extensive ad- 
ditions and improvements in their flour and feed milling plant. 
Edgar Gibbs is pres. 

The sawmill of the Mulford Coal & Lumber Co., West 
Grand St., Elizabeth, N. J., was recently destroyed by fire 
with a loss estimated at $15,000. 

Fire, May 11, damaged stock and machinery of the F. J. 
Rooney Lamp Co., 57 14th St., and 1319 Willow Ave., Hoboken, 
N. J. Loss, $10,000. 

The Tanners’ Leather Co., Newark, N. J., recently organized 
with a capital of $250,000, has acquired a four-story plant at 
Railroad Ave. and East vere 4 St., and will establish a pat- 
ent-leather and enameled-leather bzproduct factory, install- 
ing tannery and other machinery. . H. Plummer is supt. of 
the company. Noted Apr. 3 


The C. Roberts Rubber Co., Newark, N. J., manufacturer 
of rubber goods, will build a new four-story brick building, 
Hay ft., at 51 Colden St. ‘The structure is estimated to cost 

,000. 


Westeroff Bros. & Napier Co., silk manufacturers, Pater- 
son, N. J., have secured a site at Paterson, on which will be 
erected a factory to cost $65,000. 


The Henbert Silk Co., Paterson, N. J., manufacturer of 
dress silks, has acquired the former factory of the Globe Wire 
Cloth Co., William St., Harrison, N. J., and will remove its, 
present plant to the new site. 


The American Agricultural Chemical Co., Baltimore, Md., 
plans to rebuild its plant which was recently destroyed by 
fire at a loss of $100,000. 


Fire, May 11, destroyed the building on Hartford Road, 
Baltimore, Md., occupied by the Baltimore Hub Wheel Co., the 
Sremegelttan Broom Co., and the Magnetic Pigment Co. Loss, 


Fire, ay 5, damaged the 


lant of the Maryland Dryer Co., 
Curtis Cree Anne Arundel ; 


ounty, Md. Loss, $20,00 


SOUTHERN STATES 


The Virginia-Carolina Chemical Co., Richmond, Va., con- 
templates enlarging its fertilizer plant at Lynchburg, Va. 


The Camp Glass Co., Mount Vernon, Ohio, is having plans 
repared for a plant at Huntington, W. Va. The main build- 
ng will be 80x160 ft., the shop 30x40 ft., box shop 60x80 ft., 

all the buildings to be one story, of steel, corrugated iron and 
reinforced-concrete construction. 


The American Keg & Barrel Co. has awarded a contract 
for the construction ofa piant at Morgantown, W. Va. W. H. 
Baker is gen mgr. Noted Dec. 26. 


The Sutton Pulp & Paper Co., recently incorporated at 
Sutton, W. Va., contemplates the construction of a plant to 
have a daily capacity of 40 tons. W. F. Morrison is one of 
the incorporators. 


The Burlington Hosiery Mills, Burlington, N. C., were de- 
sin Goo. by fire, Apr. 18, at a loss of $25,000. The insurance is 


The George E. Nissen Co. has awarded a contract for an 
addition to its eson-manufecturing plant at Winstom-Salem, 
N. The building will be50x100 ft. 


The plant of the Atlantic Coast Lumber Corp., George- 
town, S. C., which was recently destroyed by fire at a loss of 
$500,000, is being rebuilt. Noted May 8 


The sawmill and lumber plant of the Penn-Sumter Lumber 
Co., Sumter, S. C., was destroyed by fire, Apr. 29. Loss, $20,- 
000, partly covered by insurance. 


The Collier Mfg. Co. has awarded a contract for the con- 
struction of a two-story addition to its knitting mills at 
Barnesville, Ga. The bu iding will be two stories, 50x100 ft., 
and is estimated to cost $20,000. 


The Atlantic Compress Co. is rebuilding its compress at 
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Columbus, Ga., which was recently destroyed by fire, at a loss 
of $100,000. Noted Mar. 13. 

Fire, ey 6, destroyed the sawmill and planing mill of 

R. & T. Bunn, Fairfax, Ga. Loss, $30,000. 

The Southern Food Products Co., Detroit, 
pictes establishing a cannery atMacon, Ga., 

. M. Benson is pres. 

The Trion Mfg. Co. has completed plans for the construc- 
tion of a new stem plant and for an extension to its cotton 
mill at Trion, Ga. J. E. Sirrine, Greenville, 8. C., prepared the 
pians. 

The Forest Hill Lumber Co., recentl 
backed by the Tremont Lumber Co., will e 
mili at once, near Oakdale, La. 

Philip Darce is mgr. of a gompany etganined to take voer 
the oases Cotton Gin, at Rayne, . he building will be 
remodeled, and rice milling and grist machinery installed. 

The Shreveport Fertilizer Co. has been organized at Shreve- 
port, La., with a capital stock of $500,000. he concern plans 
to build a complete fertilizer plant including sulphuric acid 
works. 8S. R. Jennings is secy. and mer. 

Fire, May 4, damaged the spoke mill of the Mitchell Wheel 
Co., Hohenwald, Tenn. Loss, $5000. 

The Star Block Mills Co., Franklin, Tenn., contemplates 
establishing a branch plant at Nashville, Tenn., for the manu- 
facture of shuttie blocks. Jasper Hooper is gen. mgr. 

The owners of the ey Hosiery Mills, Lawrenceburg, Tenn., 
are building a new mill, 44x74 ft., estimated to cost $8000. 
The mill will be equipped with 200 knitting machines, and 
will have a daily capacity of 1200 dozen pairs of hose. 

Furniture dealers of Nashville, Tenn., are considering 
for the establishment of a factory. Percy Sharpe, o 
Sharpe-Wheery Furniture Co., is interested. 

The Tennessee Pearl Button Co. is oane organized at 
Nashville, Tenn., and plans to establish a factory in that 
city. H. J. Boyer is interested. 

The Sylvan Cotton Mills, at Shelbyville, Tenn., were re- 
cently Govtreret by fire. Loss, $10,000, covered by insurance. 
The mills will probably be rebuilt. 

Cc. T. McGee, West Point, Tenn., will establish a plan- 
ing-mill in connection with his sawmill. 


MIDDLE WEST 


Mich., contem- 
to cost $50,000. 


incorporated and 
rect a large saw- 


lans 
the 


has awarded the 


The Alliance Rubber Co., Alliance, Ohio, 
It will be 


contract for the erection of its proposed factory. 
two stories, 50x150 ft. Noted May 1 

The plant of Swift & Co., at Cincinnati, Ohio, will be en- 
larged. Plans will be prepared for the erection of a six-story 
building to replace the present three-story structure. 

The Charles Boldt Co., glass manufacturer, Cincinnati, Ohio, 
has taken out a permit to erect a three-story factory and 
warehouse at Davis Lane and Carter St. The building will 
cost $18,000. 

Haffner Bros., tanners, of Cincinnati, Ohio, have ac 
a site for their plant, at Camp Washington, a suburb o 
cinnati. 

Bids will be received at the office of the secretary of the 
director of public service, 104 City Hall, Cleveland, Ohio, un- 
til noon, May 27, for boilers for the water-works department. 
W. H. Kirby is secy. 

The Rauch & Lang Co., Cleveland, Ohio, carriage maker, 
has taken out a permit for the erection of a factory on West 
26th St., to cost $40,000. 

The National Ice & Cold Storage Co., Columbus, Ohio, has 
received bids for the erection of its proposed plant. Esti- 
mated cost, $350,000. 

The Emery Candle Co., Ivorydale, Cincinnati, Ohio, is con- 
sidering the erection of an addition to its plant to cost about 


ulred 
Cin- 


The Pittsburgh Plate Glass Co., Mount Vernon, Ohio, has 
had plans prepared for the erection of an addition to its fac- 
tory. 


The Matthews Boat Co., Port Clinton, Ohio, will double the 
capacity of its plant at a cost of from $50,000 to $75,000. 


The Acme Flour Mills and elevators of Eberts & Bro., 
{fine Ind., were desroyed by fire, Apr. 29. Loss, 


A corporation is being organized at South Bend, Ind., for 
the manufacture of automobile wheels in which the spokes 
are displaced by springs under an invention of E. A. Nelson, 
Chicago, Ill. Arrangements are being made for the erection 
ofa pent at South Bend. F. O. Collmar, South Bend, is in- 
terested. 


The Breckenridge Farmers’ Elevator Co., 
Mich., will erect a grain elevator to cost about $100,000. 
Giles is pres. 


Fire, May 8, completely destroyed the plant of the Hills- 
dale Truck & Wagon Co., Hillsdale, Mich. 


The factory of the Saginaw Wood Products Co., Saginaw, 
Mich., was destroyed by fire, May 3. The loss is estimated 
at about $10,000, 


The ice plant of the New York, Chicago & St. Louis Ry. 
Co., at East 94th St. and Washington Ave., Chicago, Ill., was 
destroyed by fire, May 2. ° Loss, $50,000. 


T. A. Kennedy, 11238 Morse Ave., Chicago, Ill., is consid- 
ering the erection of a laundry. Estimated cost, $25,000. 


Fire, May 4, damaged the factory of the Cook Linoleum 
Co., Chicago, Ill. Loss, $30,000. 


Joseph Meyora, East St. Louis, Ill, is considering the erec- 
tion of a marble-cutting shop. Estimated cost, $4000. 


The Pheenix International Light Co. Milwaukee, Wis., 
manufacturer of gas mantels, is considering the erection of a 
six-story and basement factory, 40x120 ft. 


Breckenridge, 
A. L. 
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Fire, May 5, damasged the plant of the Oneida Handle Co., 
Rhinelander, Wis. Loss, $4000. 


WEST OF THE MISSISSIPPI 


10, damaged the boiler room of the car shops 


Fire, May 
Louis R.R., at Minneapolis, Minn. 


of the Minneapolis & St. 
Loss, $2000. 

The Northeastern Reed & Rattan Works, Minneapolis, 
Minn., will erect a four-story factory at Main St. and First 
Ave. The estimated cost is $50,000. 

The Swift Lumber Co., Swift, Minn., will rebuild its saw- 
mill which was recently destroyed by fire, causing a loss of 
$10,000. 

Fire, Apr. 28, destroyed the refinery of the Uncle Sam Oil 
Co., 19th St. and Osage Ave., Kansas City, Kan. Loss, $150,- 
000. 

The Somers Lumber Co., 
mill and install a new refuse burner. 
expended. 

The Great Western Portland Cement Co., Kansas City, Mo., 
recently incorporated with a capital of $150,000, will equip 
a plant in Kansas City for the manufacture of ortland ce- 
ment. The incorporators are: Louis L. Seibel, enjamin B. 
Foster and Frank D. Treckell. 

The Prairie Milling Co., Montgomery City, Mo., has awarded 
the contract for the construction of a new flour milling plant, 
to replace the one recently destroyed by fire. The estimated 
cost fs $30,000. 

Fire, May 2, destroyed the plant of the Arkansas Fertilizer 
Co., Argenta, Ark. Loss, $75,000. 

The Gulf Compress Co., Argenta, Ark., will rebuild its plant 
which was recently damaged by fire to the extent of $75,000. 

The United Oil Mills Co., Ashdown, Ark., will build an ad- 
dition and install new equipment in its plant at Ashdown. 

Forrest Moore, Beaumont, Tex., will build a cooperage 
plant at Beaumont, to cost approximately $25,000. 

The Western Shingle Creosoting Co., Texarkana, Tex., plans 
to build a plant at Houston, Tex., for creosoting shingles. 
The company has a capital of $600,000. 

E. L. Moore, Garner, Tex., will erect a cotton-seed oil mill 


Whitefish, Mont., will remodel its 
About $10,000 will be 


at Poteau, Okla. The estimated cost is $30,000. 
The Johnson City Iron & Roller Mill Co., Johnson City, 
Tex., will erect a cotton gin at Johnson City. 


WESTERN STATES 


The Chandler & Egyptian Cotton Growers’ Association, 
Chandler, Ariz., has been incorporated with a capital of $25,- 
000. The directors are: L. B. Sorey, pres.; D. M. Arnold, vice- 
pres., and L. S. Parke, secy. The company will erect a large 
cotton gin at Chandler, 

The dry-kiln plant of the Corbett Mill Co., Anacortes, 
Wash., was destroyed by fire causing a loss of about $5000. 

H. J. Miller, Everett, Wash., will erect a lumber manufac- 
turing plant one mile east of Lake Padden, near Bellingham, 
Wash. The estimated cost is $20,000. 

The Standard Oil Co., San Francisco, Calif., is planning for 
the erection of a distributing plant at Grandview, Wash., esti- 
mated to cost $20,000. 

S. M. Osborn, Forest, Wash., will erect a large shingle mill 
on Logan hill, near Centralia, Wash. 

Charles Peterson, F. H. Sweet and John C. Sawbridge, 
North Yakima, Wash., have filed articles of incorporation and 
will erect a plant at North Yakima for the manufacture of a 
pipe-covering device. 

The Pacific Coast Condensed Milk Co., Stanwood, Wash., is 
planning the erection of a plant at Stanwood for canning, 
sterilizing and shipping milk. M. E. Stuart is local supt. 

The Dewey Candy Co., Pacific Ave., Tacoma, Wash., will 
soon begin the erection of a refrigeration plant. 


W. M. Doty, H. S. Brink and George E. Harvey, Biggs, 
Calif., are planning to organize a company with a — 
of $25,000 for the purpose of erecting a large rice milling 


plant at Biggs. 

J. M. Pillsbury, Santa Cruz, Calif., will erect a paper-manu- 
facturing plant at Eureka, Calif. 

The Panama Rubber Co., Long Beach, Calif., will erect a 
plant at Long Beach, for the manufacture of automobile tires. 
The estimated cost is $500,000. W. D. Nawers is pres. 

The Consumers Ice Co., San Francisco, Calif., has takén out 
a permit to erect an ice and cold-storage plant on Converse 
St., San Francisco. The estimated cost is $14,000. 


CANADA 


The General Chemical & Explosive Products Co. plans the 
erection of a new chemical factory at Three Rivers, Que. 
Ralph B. McDunnough and Geo, Anderson are in charge. 

The Morand Canning Co., McGregor, Ont., will erect a two- 
story factory, 40x160 ft., of reinforced-concrete construction, 
concrete foundation. The cost is $20,000. Paul Morand, Te- 
cumseh, Ont., is pres. 

The St. Mary’s Cement Product Co., St. Mary's, Ont., is 
considering the purchase of about $25,000 worth of new ma- 
chinery. John J. Lind is mgr. 

The Colonial Furniture Co., Strathroy, Ont., plans additions 
and improvements to its factory at an estimated cost of 
$15,000. 

The Snedicor & Hathaway Co., Detroit, Mich., manufac- 
turer of shoes, will erect a branch factory at Tillsonburg, 
Ont., for which plans are being prepared. 

Press repors state that the J. W. Hewitson Co., Ltd., To- 
ronto, Ont., shoe manufacturer, will soon remove its plant to 
Moartreal, Que. 

M. B. Steine, 502 St. Paul St., Montreal, Que., contemplates 
establishing a factory at Regina, Sask., for the manufacture 
of shirts. 
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The Regina Brewing: Co., Dowdney St., Regina, Sask., is 
having plans prepared for a new engine and boiler house 
for which new equipment will be required. 





NEW INCORPORATIONS 








The following companies have been incorporated to manu- 
facture: 


METAL WORKING 


Russell Mfg. Co., Greenfield, Mass.; iron, steel. Capital, 
$100,000. Incorporators: W. Russell, C. C. Russell, K. D. Pot- 
ter, Greenfield. 

Hartford Hydrant Hose Case Co., Hartford, Conn.; hy- 
drant cases. Capital, $50,000. Incorporators: George A. Owen, 
John J. Delehanty, Hartford, George A. Bates, New Britain. 

Mathiesen & Oldroyd Co., Meriden, Conn.; motor vehicles. 
Capital, $5000. Incorporators: Mauritz Mathisen, Arthur Old- 
royd, Meriden, John Smith, Bridgeport, Conn. 

Universal Store Specialties Co., New Britain, Conn.; scales. 
Capital, $100,000. Incorporators:, Charles F. Smith, M. A. 
Parsons, A. G. Kimball, J. F. Lamb, L. T. Robbins, F. A. Searle. 

D. W. Baldwin & Son, Inc., New Haven, Conn.; automobiles. 
Capital, $20,000. Incorporators: Howard D. Baldwin, Mary A. 
Baldwin, Caroline T. Baldwin, all of Orange, N. J. 

Gallegher Carburetor Co., Inc., Boro. Mar.hattan, N. Y.; en- 
gines, machinery. Capital, $300,000. Incorporators: R. Galle- 
gsher, C. W. Prochaska, G. D. Zahn, New York, N. Y. 

T. P. Kelley & Co., Inc., Boro. Manhattan, N. Y.; foundry 
and railway supplies. Capital, $200,000. Incorporators: Mich- 
ael F. Kerby, 2013 Creston Ave., Patrick A. Kirby, 1125 Union 
Ave Walter F. Kaine, Jr., 212 E. Tremont Ave., New York, 


Stamford Metal R.R. Tie Co., Elizabeth, N. J.; railway ap- 
pliances. Capital, $100,000. Incorporators: W. L. Brainerd, 
E. C. Clayton, W. De Witt Stamford, Elizabeth, N. J. 


The Bierman-Everett Foundry Co., 78 Madison Ave., Ir- 


vington, N. J.; to specialize in the manufacture of welding 
products. Capital, $125,000. Incorporators, George. Bierman, 
John E. Berlenback and Wm. H. Mantz. 


The Allen-Breed Tractor Co., Cincinnati, Ohio; tractor en- 
gines of all kinds. Capital, $50,000. Incorporators: Allen 
Breed, Louis J. Dollie, W. Reedy, Walter C. Taylor and 
E. B. Lamping. 

Beall Tool Co., Alton, Ill.; tools. Capital, $300,000. Incor- 
ere Charles L. Beall, J. Montgomery Malcolm, Henry S. 

aker. 


GENERAL MANUFACTURING 
The following companies have been incorporated to manu- 


facture: 
H. S.. Perkins Tanning Co., Salem, Mass. Capital, $65,000. 
Incorporators: E, M. Pickman, D. Crook, J. E. Carroll, Boston, 


Mass. 

American Grand Rapids Furniture Co., Bridgeport, Conn.; 
furniture. Capital, $50,000. Incorporators: Joseph Ornstein, 
oe Ornstein, Bertha Ornstein, Julia Ornstein, New York, 


stone quarry. 
>» & ne, 
eport, F. S. 
ooke, Hart- 


Connecticut Quarries Co., lainville, Conn.; 
Capital, $550,000. Incorporators: John S. Lane. 
Meriden, B. D. ierce, Jr.. Thomas De Forest, Brid 
Neal, Plainville, J. W. Cook, Short Beach, J. H. 
ford, Conn. 

The H. H. H. Tire & Mfg. Co., Boro. Manhattan, N. Y.; auto 
tires, tubes. Capital, $50,000. Incorporators: J. Dravie, W. C. 
Burroughs, John J. Coyle, 1777 Broadway, New York, N. Y. 

Utica Carbon & Wax Paper Co., Inc., Utica, N. Y.:; carbon 
and wax paper. Capital, $25,000. Incorporators: Irving R. 
ardinier, 117 Kemble St., Utica, Robert A. Willard, 119 W. 
raed St.. Buffalo, Frank A. Kately, 1692 Broadway, New 

ork. ; 

The Blazel Co., 
boxes, novelties. 
Picking, C. O. Geyer, E. 


East Orange, N. J.; corrugated boards, 
Capital, $100,000. Incorporators: H. H. 
E. Ruggles, East Orange. 





TRADE CATALOGS 











The Chandler Co., Springfield, Mass. Catalog. Name 
Plates. Illustrated, 3%x9 in. 

The Industrial Instrument Co., Foxboro, Mass. Bulletin 
No. 74. Recording instruments. Illustrated. 


The Cleveland Punch & Shear Works Co., Cleveland, Ohio. 
Hand Rook No. 5. Illustrated, 62 pages, 4x7 in. 


New Process Gear Corp., Syracuse, N. Y. Treatise. Noise- 
less Gear Driving. Illustrated, 5@ pages, 4x7 in. 

Sawyer Tool Mfg. Co., Inc., Ashburnham, Mass. Catalog. 
Machinists’ fine tools. Tlustrated, 72 pages, 5x7% in. 

Pheenix Mfg. Co., Eau Claire, Wis. Booklet. Conradson 
turret tool post for engine lathes. Tilustrated, 12 pages, 


6x9 in. 

Hoskins Mfg. Co., 453-71 Lawton Ave., Detroit, Mich. Bulle- 
a _ 3. Thermo-electric pyrometers. Illustrated, 48 pages, 
x n. 

Chicago Pneumatic Tool Co., 
130. Lubrication of Pneumatic Tools. 
6x9 in. 

S K F Ball Bearin 
No. 10. S K F ball-bearing hangers. 
6x9 in. 


Chicago, Ill. Bulletin No. 
Illustrated, 8 pages, 


Bulletin 
16 pages, 


Co., 50 Church St., New York. 
Illustrated, 


> 








May 22, 1913 


Walworth Mfg. Co., 132 Federal St., Boston, Mass. Cat- 
alog. Pipe fittings, valves, wrenches, vises, etc. Illustrated, 
5%x7% in. 

Davis-Bournonville Co., 90 West St.. New York. Catalog. 
Oxy-acetylene welding and cutting apparatus. Illustrated, 32 
pages, 7x10 in. 


uality Saw & Tool Works, Springfield, Mass. a ogee, No. 
a ack-saw machines, saw frames, band saws, etc. lus- 
trated, 34 pages, 5x8 in. 

American Thermo-Ware Co., 16 Warren St., New York. 
Booklet. Autocrat eye protectors, respirating devices. Ilus- 
trated, 24 pages, 34%x6 in. 

Thwing Instrument Co., 445 N. 5th St., Philadelphia, Penn. 
Bulletin No. V. Types A and C recording pyrometers. Illus- 


trated, 26 pages, 6%x10 in. 


Brown & Sharpe Mfg. Co., Providence, R. I. Catalog. Mill- 
ing, grinding, gear cutting and screw machines, cutters, test 
teols, etc. LDllustrated, 608 pages, 4x6 in. 

The Kettle River Co., Minneapolis, Minn. Catalog. Creo- 
soted wood block flooring for foundries, machine shops, round- 
houses, etc. Illustrated, 24 pages, 6x9 in. 

The Warner & Swasey Co., Cleveland, Ohio. Catalog No. 
15. Turret lathes, screw machines, cock grinder, valve mil!- 
ing machines, etc. Illustrated, 168 pages, 6x9 in. 

General Electric Co., Schenectady, N. Y. Bulletin No. 
A4110. Cloth pinions. Illustrated, 12 pages, 8x10% in. Bulle- 
Hat the pores. Centrifugal compressors. [lustrated, 20 pages, 

x n. 

The Bristol Co., Waterbury, Conn. Bulletin No. 138. Elec- 
tric time recorder. Illustrated, 16 pages, 8x10% in. Bulletin 
No. 139. Mechanical time recorder. lTIllustrated, 8 pages, 
$x10% in. Catalog No. 1299. Class II. Recording thermom- 
eters. Illustrated, 48 pages, 11x10% in. 





CATALOGS WANTED 








The Hexagon Tool Co., 321 Pear! St.. New York, whose 
catalog file was recently destroyed by fire, would.like to re- 
ouve catalogs from manufacturers of machine tools and sup- 
plies. 





BUSINESS ITEMS 











In the fire at the plant of the Lumen Bearing Co., Buffalo, 

Y., on May 11, no damage was done to patterns or the 
foundry proper and the work of replacing the burned portion 
with fireproof buildings is already under way. No ay he a 
tion . wemnege was caused and al orders are being filled in 
usual time. 


The Milwaukee Machine Tool Co., Milwaukee, Wis., has 
undergone reorganization and the controlling interest has 
been acquired by Messrs. Kearney & Trecker, of the Kearney 
& Trecker Co.,of the same city. The officers of the reorgan- 
ized company are president, Theodore Trecker; vice-president, 
Clarence Dillon; secretary and treasurer, Kearney. It 
is the intention to continue the same line of product. 


L. V. Estes & Co., efficiency engineers, of Chicago, have 
entered into an arrangement with Quail, Parker & Co., char- 
tered accountants and certified public accountants, of St. Paul. 
The Estes company will, in future, carry on their auditing 
and ae work through the uail, Parker office, lo- 
cated in Chicago, St. Paul, Minneapolis, Duluth, Des Moines, 
Salt Lake City; Mexico; Havana, Cuba, and London. 





FORTHCOMING MEETINGS 











American Society of Mechanical pagimows, Spring meet- 

ing, May 20-23, 1913, Baltimore, Md., otel Belvidere. Sec- 

retary, Calvin W. Rice, 29 W. 39th St.. New York City. 
Master Boiler Makers’ Association. Annual convention, 

ay = Chicago, Ill. H. D. Vought, 95 Liberty St.. New 
r y. 


American Railway Master Mechanics’ Association. 
convention June 11-13, Atlantic City, N. J. J 
secretary, Old Colony Building, Chicago, Ill. 

; wy A wy 4 a ta, Se convention, 
une -18, antic y, N. J. . W. Taylor, secretary, Old 
Colony Building, Chicago, III. . 

American Society for Testing Materials. Annual meetin 
June 4 to 28, Atlantic City, N. J.. Hotel Traymore, Edward 
areUre. secretary, University of Pennsylvania, Philadelphia, 

enn. 

American Foundrymen’s Association. 
Oct. 14-16, Chicago, 
secretary, Watchang, 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


Annual 
Taylor, 


Annual convention, 
1, sete La Salle. Richard Moldenke 


ing, New York City. H. E. Collins, secretary, 29 W 
Thirty-ninth St., New York City. " - 
American Society of Mechanical Engineers. Monthly 


meeting first Tuesday. Calvin W. Rice, secretary, 29 W 
Thirty-ninth St.. New York City. " _ 
Boston Branch National Metal Trades Association. Month] 


meeting on first Wednesday of each month. Youne’s H a 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass wey 
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neers. Monthly 


Providence Association of Mechanical En 
. A. Brooks, secretary, 


meeting fourth Tuesday each month. 
Brown University, Providence, 

New England Foundrymen's Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
com. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents ‘and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, hio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen's Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
eng Howard Evans, secretary, Pier 45 North, Philadelphia, 
enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
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POSITION OPEN 


Connecticut 


PRODUCTION SUPERINTENDENT to take charge of plant 
employing 80 men; must be an organizer, able to handle pro- 


duction under premium system, and a thoroughly ractical 
shop man; we need a hustler who possesses tact and offer a 
splendid opportunity for the future to the right man; our 
product is made on milling machines, turret lathes, drill 


presses and threading lathes, and castings vary from 6 to 300 
ounds, bar steel up to 3 in. diameter, flat bar stecl up to 





%x5 in. P. 865, Am. Machinist. 
Illinois 
TOOL STEEL SALESMAN—Young active man understand- 
of heat treatment 


ing tool and die work with | 
methods; technical education and selling experience desir- 
ale, but not essential; applicants will please give a complete 
concise personal history of themselves to be returned if un- 
interesting; state expectations. P. 895, Am. Machinist. 


Massachusetts 


SHOP FOREMAN, in machine shop employing from 30 to 
50 men; all-around man, with experience on uptodate ma- 
chinery; state salary, age and references, all answers confi- 


dential. P. 866, Am. Machinist 
DRAFTSMEN for large construction work; several good 
draftsmen, experienced in designing heavy mill equipment, 


buildings, general plant layouts, etc.; technical men preferred; 
state age, married or + training, experience, salary ex- 
pected and earliest date of engagement. . 893, Am. Mach. 


Michigan 


TOOL MAKERS, drill ress hands, lathe hands, milling” 
machine hands. Maxwell Motor Co., Brush Factories, Detroit. 


Minnesota 
MANAGER for factory; also sales department and export 
department; must come well recommended and be able to 
make some investment. Address William Kennison, 1018 Met. 
Building, Minneapolis. Minn. 
Missourt 
DRAFTSMEN with experience in the design of gears and 
ransmissions; in replying state age, education, experience 
salary desired, and time you can begin work. Address Chief 
Engineer, Wagner Electric Mfg. Co., St. Louis, Mo. 


New Jersey 


DESIGNING DRAFTSMAN, competent for 
ment work, by large concern in vicinity of 
men with practical shop training and extensive draftin 
experience will be considered only; give references an 
particulars. P. 861, Am. Machinist. 

AN UNUSUAL OPPORTUNITY for the right man; a mod- 
#rn machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we n 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 


DRAFTSMEN with experience on automobile design: state 
education, experience and salary desired. P. 873, Am. Mach. 


lant improve- 
ew York City; 
room 
other 
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TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 

DRAFTSMAN, experienced on marine engine work and 
general sane machinery; state experience, salary and when 
can report. », 905, Am. Machinist. 

OPERATOR—An experienced young man as operator on 
wood screw machines and headers. Address Camera Works, 
E. K. Co., No. 333 State St., Rochester, N. Y. 

SUPERINTENDENT AND DESIGNER for rapidly growing 
shop now employing fifty men on heavy machinery; give ex- 
perience and salary desired. P. 907, Am. Machinist. 

TOOL DESIGNER, one experienced in the making of tools 
for sheet metal ware; must have had practical tool making 
experience; steady position for the right man. The Republic 
Metalware Co., Buftalo, N. Y. 

YOUNG MAN, in drafting room of plant manufacturing 
commercial vehicles who has had experience in compiling 
lists of material for automobiles; state education, salary, age 
and experience. P. 906, Am. Machinist. 

ASSISTANT FOREMAN in large machine shop, department 
turret lathes, milling machines, automatics, semi-automatics, 
tool making, assembling; state experience, age, references and 
salary expected. P. 889, Am. Machinist. 

INSTRUMENT MAKERS, first class, for engineering and 
other high grade scientific instruments; give references and 
state what salary is expected or application will not be con- 
sidered. Bausch & Lomb Optical Co., Rochester, N. 

SALESMAN acquainted with the heat-treatment and case- 
hardening of openhearth steel for machine parts; good oppor- 
tunity for one with proper qualifications. Address, stating ex- 
perience and salary required. Wheelock, Lovejoy & Co., 23 
Cliff St... New York City. 

PURCHASING AGENT by a large metal working and ma- 
chinery manufacturing concern located in the Middle West; 
only men of experience and proven ability will be considered. 
In answering, state age, salary desired and references. Pur- 
chasing Agent, P. O. Box 824, New York City. 

YOUNG MECHANICAL ENGINEER OR MAN with technical 
knowledge, familiar with German language, wanted by New 
York firm, importing machine tools and appliances for rolling 
mills, steel works, etc. Applicant must be man of executive 
ability and systematic worker; excellent chance for well pay- 
ing, permanent position; state previous experience, references, 
minimum salary to start; answers considered confidentially. 
Apply Box 1913 Machinery Club, New York City. 


Ohio 


DIE MAKERS, first class, two or three. 
tomatic Press Co., Niles, Ohio. 
TECHNICAL GRADUATE with shop experience to fill po- 


Apply Harris Au- 


sition of advertising man with machine tool company. P. 723, 
Am. Machinist. 
ADVERTISING MAN, machine tool company, wants a 


technical graduate with shop experience to prepare advertis- 
ing matter. P. 723, Am. Machinist. 

DESIGNER AND DRAFTSMAN on turret machinery; must 
have experience; give reference; chance for advancement with 
growing concern. P. 780, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 

Pennsylvania 


GISHOLT OPERATORS, experienced on 21-in. machines: 
steady employment for competent men. The Autocar Co., 
Ardmore, Penn. 


AND TURRET DRAFTSMEN, several first 


ORDNANCE 
education and references. 


class; give fully age, experience, 
P. 896, Am. Machinist. 
MACHINIST who is familiar with lathe, planer, shaper and 
wheel press work; must also be able to overhaul and set up 
shop machinery; state salary expected. P. 891, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

Vermont 

TOOLMAKER, used to jigs, fixtures and experimental 
work in machine-tool business; state where employed last 
five years, experience, age and wages expected; if you are 
not a fast worker do not apply. P. 531, Am. Machinist. 

Wisconsin 

DRAFTSMAN, first class, having experience with heavy 

machinery; give full details and salary expected. P. 892, Am. 


Machinist. 


POSITIONS WANTED 


California 
SUPERINTENDENT AND MECHANICAL EXPERT, twenty 
years’ executive and shop experience; plant and machinery 
designed; sheet and wire press blanking and redraw; only 
firm willing to pay for first class man; any locality. P. : 





901, Am. Machinist. 
Illinois 
SUPERINTENDENT, now in position, thoroughly familiar 
with modern shop practice, experienced on general machine 


work, aggressive, good executive and organizer; best of ref- 
erences as to character and ability. P. W. 879, Am. Machinist. 
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Massachusetts 
GENERAL FOREMAN OR SUPERINTENDENT, energetic, 
wide experience in piece and rate setting; organizer; age 40; 
now employed, desires change. P. W. 898, Am. Machinist. 
SUPERINTENDENT, FACTORY ENGINEER or other re- 
sponsible position desired by an expert mechanic, coowners of 
automatic machinery and modern tools, capable draftsman; 


good executive; minimum salary, $2000 per year. P. W. 881, 
Am, Machinist. 
New York 
MECHANICAL DRAFTSMAN, various experience, wishes 


position. P. W. 897, Am. Machinist. 

FOREMAN, first class, all-around machinist and tool maker, 
in charge now, desires. change. P. W. 903, Am. Machinist. 

DRAFTSMAN, designing, wants position, ten years’ experi- 
ence, special automatic machinery. P. W. 885, Am. Machinist. 

SUPERINTENDENT, keen, executive, thorough mechanic 
with modern methods; can produce results. P. W. 884, Am. 
Machinist. 

SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist. 

DRAFTSMAN, experienced on machine tools, special ma- 
chinery and jigs and fixtures, desires permanent position. 
P. W. 900, Am. Machinist. 

EXPERT on economical methods of manufacture wants 
position as tool room foreman or assistart superintendent. 
P. W. 880, Am. Machinist. 

TOOL ROOM FOREMAN desires to get in touch with re- 
liable firm; good disciplinarian; systematizer and uptodate. 
P. W. 882, Am. Machinist. 

MECHANICAL ENGINEER, 31, technical education, shop 
as well as designing Aye executive ability, desires re- 
sponsible position. P. W. 904, Am. Machinist. 

SUPERINTENDENT, thoroughly practical, expert inter- 
changeable ee automatic and special machinery, 
tool designing; Greater ew York or vicinity. P. W. 826, 
Am. Machinist. 

_ TOOL DESIGNER, expert, of wide experience on dies, tools, 
jigs, fixtures. etc., 7 years’ shop, 8 years, drawing room ex- 
perience; age 30; married; desires change; go anywhere. P. W. 
890, Am. Machinist. 

ASSISTANT SUPERINTENDENT OR GENERAL FORE- 
MAN desires change; thoroughly experienced in accurate pro- 
duction and good systematizer; technical education; age 31; 
location immaterial. P. W. 894, Am. Machinist. 

DESIGNER AND DRAFTSMAN, ten years’ electrical and 
automatic machinery; systematic and accurate worker, in- 
ventive ability, New York or Philadelphia preferred. Address 
“Draftsman,” Box 122, Wilkinsburg, Penn. 

HIGH GRADE COST MAN, thoroughly experienced in in- 
stalling cost and store room systems, upon scientific manage- 
ment basis, desires change; cguld assist general manager to 
install scientific management into his plant, having eight 
years’ practical experience in this line. P. 836, Am. Ma. 


Ohio 


SUPERINTENDENT OR FACTORY MANAGER by an Amer- 
ican, 42 years old, practical man in machine and tool work; 
potter oe en | Ore. Seaewins and designing; designer 
of several automatic machines; at present superint > 
P. W. 852, Am. Machinist. es 

FOREMAN, DESIGNER OR EFFICIENCY ENGINEER by 
mechanical graduate, with considerable shop and drafting ex- 
perience in manufacturing concern, as machinist, tool and die 
maker, designer, automatic devices, “pees machines, power 


presses, for interchangeable parts, rass novelties, sheet 
metal; right thinking, good judgment, system, efficiency, 
habit, character are unquestionable; four years’ experience 


instructing and handling help. Address “Practical - 
tific,” 902, Am. Machinist. 4 eo 
Pennsylvania 

MACHINE DESIGNER, experienced; general machinery; 

machine tools; age 26. P. W. 867, Am. Machinist. 
Wisconsin 

GENERAL FOREMAN OR FOREMAN, practical mechanic, 
uptodate in modern manufacturing and shop methods, also 
piece work systems; 12 years’ experience as foreman of ma- 
chine shops and tool rooms; 35 years of age, married, desires 
steady position; location immaterial; prefer Chicago. P. W. 


$99, Am. Machinist. 
MISCELLANEOUS 
Punch press tools, jigs fixtures, ete. Taylor-Shantz Co., 


Rochester, N. Y. 
Patents secured. C. L. Parker, patent atto : 
Washington, D. C. . To ee 
We make tools, dies, models and special machinery. ley 
& Edlund, Syracuse, N. Y. . 7 any 
For sale or rent, machine shop in central Pennsylvania, 
with jobbing and gasoline engine business established. M. 
831, Am. Machinist. 


Work wanted for the building of small machines and parts, 
tool making and experimental work; we aim for precision 
work. Linden Precision Works, 21 East Fourth St., New York. 


We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 


Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


Proposals for Ordnance Supplies—Watervliet Arsenal, Wa- 
tervliet, N. Y., May 10, 1913.—Sealed Proposals, in triplicate, 
will be received until 1 p.m., June 3, 1913, for furnishing steel, 
hardware, cereme. fuel, oils, etc., during year ending June 30, 
1914. Information furnished on application. Colonel, W. W. 
Gibson, Comdg. ‘ 
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The Pendulameter—A 


SYNOPSIS—Testing ways for straightness and parallel- 
ism is one of the difficult operations in machine building. 
To do this with ease, sureness and greater accuracy than 
afforded by former means, C. H. Norton has developed a 
new machine-shop instrument—the pendulameter. It in- 
dicates errors by means of two long needles set at right 
angles to each other. The magnification is from 400 to 
500 times. 
3% 

Methods and devices for scraping and testing the ways 
and V’s of machine tools have been described 
in many articles in technical journals. Though 
practical results have been readily obtained, the 
methods have always lacked the desirable ele- 
ment of sureness. It has not been unusual to 
find a bed or base whose ways were not straight 
or parallel when accurately tested, and which 
seemed to grow worse rather than better by con- 
tinued scraping. In such cases, it has often 
been necessary to:send the casting back to the 
planer and start over again. The parallelism 
of ways or V’s is usually such as left by the 
planer. The straightness of the surfaces is ob- 
tained by scraping to a straight-edge. The test 
for relative parallelism is commonly made with 
a precision level, which can only magnify er- 
rors a comparatively few number of times. 

In order to be able to test such surfaces for 
parallelism and straightness with edse, sureness 
and a high degree of accuracy, it ‘has been nec- 
essary to develop, a new machine-shop indi- 
cating instrument. This has been done by C. H. 
Norton, of the Norton Grinding Co., of Wor- 
cester, Mass. He has named this new instru- 
ment the “pendulameter,” for the reason that 
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New Shop Instrument 


three points of support, and carrying a mast of Shelby 
steel tubing some ten feet high. Each bearing spot is 
provided with a hardened and ground steel plate, ac- 
curately surfaced, so that the instrument can be moved 
over a regular surface plate or other part to test its ac- 
curacy. Two adjusting screws A, Fig. 2, furnish means 
for setting these foot plates. If it is used to test a surface 
plate, they must be in a plane. If it is used on a base, 
as in Fig. 1, they aid in getting an original zero setting 
for the indicating needles. 

The mast is securely guyed and braced, as 
shown in Figs. 1 and 2, to prevent deflection 
and vibration, either from jar, air currents, or 
any other cause. The instrument is extremely 
sensitive, as will be later shown. The cross- 
bracing or trussing can be seen in Fig. 1. All 
of these guys and truss members are of steel 
wire. The braces encircling the tubes and reach- 
ing out to the wires are of aluminum. 

Fastened at the top of the mast is a piece of 
fine piano wire passing downward through the 
tube, and attached at the bottom to a lead 
weight, weighing some 40 lb. The lower end 
of this wire and the point where it is attached 
to the weight, are shown at B in Fig. 2. The 
indicating part of the instrument consists of 
two needles, C and D, Fig. 2, which are inde- 
pendent, and move in vertical planes at right 
angles to each other. Each needle is made from 
thin sheet aluminum, formed into a flattened 
tube, which tapers to a point at the upper end. 
The joint is brazed to make a continuous tubu- 
lar section having great stiffness considering 
its size and weight. 

Each needle is fulcrumed at the base, at a 


Fic. 1. Toe Norton PENDULAMETER ON A GRINDING-MACHINE BED 


one of its principal parts is a heavy suspended weight—a 
pendulum. Its operation depends upon magnifying the 
swing of the pendulum when its point ef support is 
thrown out of level. 

This instrument is shown in position on the bed of a 
grinding machine, in Fig. 1. Details of the moving parts 
are shown in Fig. 2, and two other views, Figs. 3 and 4, 
aid in explaining its use. 

CONSTRUCTION OF THE PENDULAMETER 
The pendulameter consists of an aluminum base, having 


level just above that of the top of the pendulum weight, 
and projects vertically upward. The bearing is a hard- 
ened, ground and lapped steel knife-edge, resting in a 
similarly finished V-groove in two short studs, set into 
holes in ears of the aluminum base. These are covered 
with protecting plates to exclude dust and prevent injury 
(see #, of Fig. 2). These bearings are practically fric- 
tionless. 

The lower part of the needle, extending downward he- 
low the fulcrum, is a vane which dips into a small oil- 
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filled reservoir in the base. Its purpose is twofold; to aid 
in balancing the needle and to dampen its vibrations, thus 
helping to get readings rapidly. 

Each needle is connected to the pendulum by means 
of a fine catgut cord, the inner end of which has a hook 
which passes freely around the suspension wire of the 
pendulum in a manner to relieve the cord of torsion. The 
other end is clamped to the needle just above the fulcrum, 
by means of a small knurled-head screw. A little above 
this point of connection is a second small knurled-head 
screw F, Fig. 2, passing through a tapped hole in 
the fulcrum arm of the needle. Its use is to balance the 
needle for smal] variations when the instrument is being 
set. 

The upper end of each needle passes across a plate 
which has an index line marked zero, as easily seen im 
Fig. 2. Above this plate is another sliding plate, also 
having an index line marked zero, which can be adjusted 
in the direction of the motion of the needle, to give an- 
other zero setting if desired. 

As already mentioned, most of the parts, except the 
suspension, guy and truss wires and their fastening de- 
vices, are of aluminum. This is, first, to make the in- 
strument as light as possible, thus easily transportable 
around the shop, and, second, in the case of the needle 
to make its motion as easy and frictionless as possible. 
The reason for this lies in the fact that a pendulum can 
exert no force when it is at rest, and as it approaches 
that position the force becomes less and less. Thus to 
get a maximum degree of sensitiveness the resistance of 
the needles must be as little as possible. 

It will be noticed that the direction of motion of the 
points of the needles is always the same as the direction 
in which the pendulum moves from its normal position. 
This is because the connection between the pendulum and 
the needles is above the fulcrums. The weight of each 
needle hangs outside of its fulcrum, so that it tends to 
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swing away from the pendulum except as constrained by 
the latter’s motion. To protect the needles from air cur- 
rents, each is surrounded by a light sheet-steel guard, as 
seen in Fig. 1. When the photographs for the other illus- 
trations were taken, these were removed to show the 
needles and their use. 

A locking screw G, Fig. 4, is provided in the base cast- 
ing, to clamp the pendulum weight when the instrument 
is being moved from place to place. Turning to Fig. 2, 
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Fie. 4. DEFLECTION oF NEEDLE LENGTHWISE OF BED BY 
Lirtinc Riegut-HAanp Front Bearine 0.0015 In. 





WorKING ParTS OF THE 
PENDULAMETER 


Fie. 2. 


Fia. 3. DeFLecTIon oF NEEDLE Across BED 
BY LirTinG Rear Bearine 0.0015 In. . 
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a boss will be noticed on the base casting at the right, 
front corner. This is intended to be bored for a stud to 
carry an indicator, which can project forward and be 
passed along the face of a straight-edge to determine 
whether or not there is a convex or concave bow in a hori- 
zontal plane in the ways of a machine. As a matter of 
fact, it has been unnecessary to apply this attachment. 


MAGNIFICATION OF THE INSTRUMENT 


This instrument has had its principal use in testing 
the ways of grinding-machine bases in the shops of the 
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Fie. 5. DraGraAM oF READINGS ON GRINDING-MACHINE 
Bep, SHOWN IN Fie. 1 


Norton Grinding Co., and some of tnat firm’s customers. 
In all of the illustrations it is shown mounted on a 
cast-iron plate, made for the particular size of the 
bed upon which it is set. This base plate has three 
bearing spots. Two of these are in front, near either 
corner. They are about 1% in. wide, V-shaped, and 
mate the front V. The third spot is at the rear, is 
flat. narrow, and arranged to rest upon the rear flat 
way. The distance between the middles of these bear- 
ing spots, both lengthwise and crosswise of the bed, 
is about one foot. The height of the mast is ten feet. 
Crosswise of the bed the movement of the pendu- , 
lum is in proportion, the perpendicular distance be- 
tween the back bearing spot and the line passing 
through the front spots, to the length of the pendu- 
lum from the point of its support to the point of at- 
tachment of the needle cords. This is as one foot is 
to ten feet, or 1:10. The length of the needle from 
tip to fulerum is 50 times that from the point of fast- 
ening the cord to the fulcrum. Thus the magnifica- 
tion of the instrument crosswise of the base is 10x50, 
or 500 times. That is, a lifting of the rear bearing 
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Fia. 6. PENDULAMETER 






















MACHINIST 885 
spot 0.001 in. would move the point of the front needle 
outward 0.5 in. 

Lengthwise of the bed the magnification is not quite so 
great. Lifting one front corner multiplies the motion of 
the pendulum by 8.66. This, times 50, gives a total mag- 
nification on the needle moving lengthwise of the bed of 
433, or an actual movement of 0.433 in. for a raise of 
9.001 in. It is readily appreciated that different pro- 
portions of the base of the instrument will affect these 
degrees of multiplication. 


SENSITIVENESS OF THE INSTRUMENT 


The sensitiveness of the instrument has been mentioned. 
Before the sheet-metal guards were placed around the 
needles, the currents of air in the shop were sufficient to 
keep these swinging. Air set in motion by a person’s 
walking near them would move the needles. This led to the 
making of the surrounding guards. As originally made, 
it was not thought needful to attach the guy wires to each 
one of the brace castings. But not only was this neces- 
sary to hold the mast stiff, but it was also found necessary 
to introduce the trussing wires, as shown in Fig. 1, and 
to provide these with clips so that their tension could 
be adjusted and maintained. 

The sensitiveness of the instrument is still further 
shown by the effect of heat. If the two 
guy wires opposite one of the needles are 
grasped in the hands, and six or eight 
passes made over them, the expansion of 
these wires is sufficient to throw the op- 
posed needle off the scale. 


Meruop or UsIne THE PENDULAMETER 


The method of using the pendulameter 
is to take a bed that has been planed, and 
scrape a few spots as bearing places for the 
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baseplate of the instrument. These may be arranged as 
shown in Fig. 5, which is a diagram made from the bed 
shown in Fig. 1. These spots are scraped so that the 
readings on the pendulameter are approximately zero, or 
such as to show a very slight error. The rest of the sur- 
face of the ways and V’s between the spots is then scraped 
to a straight-edge and the entire length carefully tested 
with the pendulameter after this is done. 

The diagram, Fig. 5, shows the readings taken on these 
spots as scraped on the bed shown in Fig. 1. It will be 
seen that the front V indicated the same at the ends and 
was 0.0005 in. high along the middle. The back flat way 
registered zero at the right-hand end, was 0.0005 in. high 
at the middle, 0.00075 in. high between that point and 
the right-hand end, and 0.00075 in. high between that 
point and the left-hand end. The final reading at the 
left-hand end was also 0.00075 in. higher than at the 
right. 

As the scraping between these spots is done to a 
straight-edge, it is obviously unnecessary to have one 
long enough to cover the full length of the way, for a 
straight-edge sufficient to cover any two adjacent points 
is all that is necessary to scrape the intervening space 
true. The pendulameter is available to test the final re- 
sult after the scraping is finished. 

To show the use of the instrument further, Figs. 3 
and 4 are presented. Before the photograph for Fig. 3 
was taken, the pendulameter was set at about the middle 
of the length of the grinding-machine bed and both 
needles were brought to zero on the scales. Then the 
back of the baseplate was lifted and a piece of tissue paper 
0.0015 in. in thickness was slipped between it and the sur- 
face of the way. The effect of this was to move outward 
the front needle, as can be seen from the illustration. 
This amount of movement was about 34 in., or approxi- 
mately 500 times the amount by which the base was lifted. 

Fig. 4 shows a similar arrangement. The right, front 
corner of the plate was lifted, after the needle was set 
at zero, and the same piece of paper slipped under the 
bearing spot. The needle moved toward the mast about 
54 in., or over 400 times the amount of the raise. It will 
be appreciated that the amount of the multiplication de- 
pends upon the location of the bearing spots. Small vari- 
ations there may vary the number of multiplications con- 
siderably. 

The final illustration, Fig. 6, shows the pendulameter 
in use in setting up and aligning the bed of a very long 
planer. This is for a new machine that has just been in- 
stalled in the Norton shop. It will be noticed that the 
plate under the instrument has been especially made for 
this particular use. The feet of the planer rest on ad- 
justable bearing plates which are set in the concrete foun- 
dation. These are provided with wedges moved and locked 
by screws and furnish a convenient method of leveling 
such a long bed and caring for any settlement or changes 
that might take place. 

3 

of recent experiments by Prof. C. B. Veal, 
University, it has been demonstrated that for 
greatest all-round efficiency, the brakes of a car should be 
designed in the proportion of 1 sq.in. of braking sur- 
face to every 10 lb. of gross car weight. In this respect, 
efficiency is taken to mean sufficient retarding capacity to 
bring the car to a stop from full speed within a reasonable 
distance without excessive over-heating. Larger brakes, it 
is pointed out, are inefficient in that they are likely to lock 
the wheels easily, thus reducing retarding capacity and caus- 
ing undue tire wear.—‘‘Scientific American.” 
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Machining Gin-Ribs 
By E. A. THANTON 


Cast-iron gin-ribs have the wood-screw holes drilled 
and countersunk in each end, in the machine shown in 
Fig. 1. The holes do not have to be absolutely in the 
middle, so no drill bushing is used, the rib end simply 
being held in a slot by means of an eccentric-operated 
clamp, slotted at the end for drill clearance, as shown. 

The engraving shows the automatic feed drilling ma- 
chine, ready to drill the opposite ends of two ribs. The 
third spindle at the right is used to do the countersink- 











DnrILLING AND COUNTERSINKING Cast-InoNn 
Gin-Rrbs 
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ing, the rib being held by hand. The flat surfaces of 
the ribs are ground by running them over the wheels 
shown at A and B, Fig. 2. The caps over the end of 
the spindles are part of the suction system and serve to 
effectually remove the dust. 

A feature of this machine is the unusually heavy 
spindle pulley, which acts as a flywheel, and keeps the 
spindle comparatively steady, even if the grinding wheels 
are somewhat out of true. Both of these machines are 
used in the shop of Golden’s Foundry & Machine Co., 
Columbus, Ga. 

es 
oe 

The indicator, of the dial variety, is an extremely handy 
tool around the engine lathe, particularly if accurate work 
is to be done. Do not get the idea that this is an unneces- 
sary frill, but get accustomed to using it if you wish to be- 
accurate workman. ° 
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Confessions of a Machine Contractor 


By I. B. Ricu 


SYNOPSIS—Being a true story of a successful machine 
contractor, as told in advising a young mechanic who 
wanted to break into the game. 
+29 

So you have a little machine shop, a fair equipment 
of tools, a little capital tucked away in the bank, and 
you want to break into the game of building machinery 
on contract? As the late lamented Punch said about 
getting married—“Don’t.” And so far as the contract- 
ing business goes I can tell you why; I’m not an expert 
in the other line. 





Just suppose I came to you with plans for a new ma- 
chine. I want to know, in fact must know, about what 
it will cost before I can go ahead. My capital is prob- 
ably limited, too. Then you go over the drawings, es- 
timate weight and cost of castings, guess at the time it 
will take to machine them, allow all you dare for the 
unexpected delays and send me your bid. Then your 
worry begins. Have you allowed for all the opera- 
tions? Are you sure just what the material will cost? 
Suppose you’ve estimated so high you won’t get it—or 
so low you'll lose all you’ve saved up for the business 
in case you do? In any case you worry, lose sleep and 
get peevish. 

But you have a good system you say. You know just 
what work costs. Can’t fool you on the time needed to 
plane or to turn or to bore, or what not. Wait till you’ve 
tackled a real big contract that may mean either wads of 
money or the sheriff, and see what you think about 
“knowing” them-—that is, before it’s over, and you get 
actual costs on the job. Perhaps some of my own ex- 





periences may help a bit—so here goes, with names and 
places disguised so everyone will probably recognize them 
all. 

This was my fix with my first large contract. I knew 
a certain manufacturer was getting estimates from half 
a dozen other shops and I waited with fear and trem- 
bling to see who got it; hoping both that I would and 
that I wouldn’t get it, a dozen times a day. Unfortun- 
ately, I won at $400 a machine on a lot of 25. Perhaps 
I didn’t work hard on that job, early and late, nights 
and Sundays—planning, making little devices to help 








and trying to make good on the $400 bid. But TI 
dropped about an even hundred on every machine in 
spite of all I could do. ”Twas poor estimating, of course, 
but another fifty would have lost the job, as I afterward 


learned. 
Tue Next Lor—Tuat I Dipn’t Get 


The machines worked all right, and in due course the 
party of the second part, to use the language of the 
legal contract, came back to have some more machines 
built. I was, of course, glad that he was well enough 
satisfied to come back for the second order, and I was 
also very glad to have an opportunity of at least mak- 
ing good my loss on the first lot. So I told him frankly 
that I had lost a bunch of money on the first order and 
that I would be obliged to charge him $525 for the 
next lot. 

Needless to say, he went up in the air and “guessed 
not.” Didn’t propose to be held up in that way just 
because I had made one lot of machines for him, and he 
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would give the order to my neighbor Jones, who had bid 
$450 on the other lot. So Jones built the next lot, and, 
though he told me confidentially years afterward they 
cost him $575 apiece, the man who had the machine 
built looked upon me as a highway robber and thought 
Jones knew his business much better than I. 

It so happens that the third lot of machines went to 
another contractor under exactly the same conditions 
as the second lot went to Jones. Jones naturally did 
not propose losing $125 per machine on the next lot, 
and raised his price accordingly. This, of course, con- 
vinced the party of the second part that Jones and I 
hed entered into a conspiracy, and his only salvation lay 
in finding some other contractor who was outside the 
combination. So he picked John Smith, who had bid 
$485, and it was his turn to be stung on the third lot. 

I am not blaming the man who had the machines built 
to any great extent, because he had based his selling 
price on my first estimate and he did not enjoy the pros- 
pect of having to raise his prices to his customers, and 
explain to them the reason why. But after the third 
lot he was up against it once more, and came to the con- 
clusion that all contractors were robbers and so erected 
a little shop of his own, only to find that the machines 
cost him fully as much to build as they did any of us. 

Here were three lots of machines built by three dif- 
ferent contractors. There were also three contractors, 
each of whom had lost considerable money in the deal, 
and to this we can add the fourth party, who put up 
his own shop, and we see how much the total loss was. 

TaKING A CHANCE FOR THE PAY 

In another case a party came to me when I was rather 
slack, with a design for a new machine and an order 
from a large concern for 50 of them. He told me frank- 
ly that he did not have enough money to.pay for the 
whole lot, but showed me an agreement with the concern 
in question to pay for the machines as received, so that 
everything seemed to warrant going ahead with the 
order. 

Still smarting somewhat from the previous stinging 
operation, I estimated good and plenty, with enough al- 
lowance for contingencies, and the work started. Things 
went along swimmingly until we began to assemble the 
first machine, when we discovered that some of the 
clearances were too close and would have to be en- 
larged. This and other little delays incident to almost 
any new machine, delayed their completion. This delayed 
the payment of the customer, and I pretty nearly went 
broke before the party of the second part received his 
money and could pay me. 

This taught me very effectively that the question of 
clearances played an important part in machine manu- 
facture, and that it was necessary to go over the draw- 
ings carefully before tackling the job, in order to make 
sure that you would not be held up in this way. This 
adds to your expense in estimating, but pays in the 
end. 

The next lot of these machines went through swim- 
mingly, and I began to feel that the contracting busi- 
ness was not so bad after all. Actual profits began 
to deposit themselves in the bank until I puffed with 
pride at the thought of the big red automobile I was 
going to buy next year. 


But the idea punctured before it matured. Now the 
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first lot had gone to the government and been perfectly 
satisfactory, having passed every test. But now they sent 
inspectors to camp on the job and go over every piece like 
a fine-toothed comb. Now I have not the slightest ob- 
jection to government or any other kind of inspectors, 
if they use horse-sense or if I know beforehand just 
what errors they consider allowable. 

Here, however, was a rather peculiar proposition. The 
other machines had given perfect satisfaction when made 
with the ordinary commercial accuracy of my shop, and 
if I do say it, this was pretty accurate work. The in- 
spectors, however, rejected many pieces where the tol- 
erance exceeded their iron-clad “one-thousandth of an 
inch,” even though it might be better if the tolerance 
were ten times this amount. This added greatly to the 
cost and did not make the machine a particle better so 
far as actual working conditions were concerned. 

I know of another machine-contracting firm that had a 
new experience in this way. They were building machines 
for an important customer, and the machines were being 
passed right along on the basis of a final test to do certain 
work and everything was going satisfactorily. Then the 
customér ordered another lot and hired another man to 
look after his interests, so far as inspection, etc., went. 


Not Know1ne WHEN Work Is Goop EnoveH 


The new man was like some of the government in- 
spectors we sometimes hear about, fussy on everything, 
without any regard as to whether it was good enough or 
not. He managed to throw out almost everything which 
was not absolutely in accord with the drawings, whether 
ihe minute deriviations were. essential or not, and when- 
ever he had a doubt about anything he made the shop run 
the machines time and time again on the chance that 
something might happen later. ‘These tactics nearly 
doubled the cost of the machines to the shop, and the 
machines finally produced did not work any better than 
the earlier ones. 

Another firm of my acquaintance supplies a good deal 
of material to the government, it being their regular 
standard product, which is of high grade and thoroughly 
reliable. The contracts required that government inspec- 
tors should go over the work before it was accepted. These 
people had seen government inspectors before, so that 
when Mr. Inspector asks for drawings he is handed a sec- 
tional drawing, blueprinted, without a ghost of a dimen- 
sion on it anywhere. He can scale the drawing all he 
wants to, but he cannot get any thousandths off of it, so 
that he cannot measure up something that can vary 7% 
in. just as well as not and condemn it because it is not 
within 0.001 in. of the size on the drawing. 

This playing for futures rather gets on one’s nerve, 
but the incident taught me another thing, that in addi- 
tion to being sure about clearances before starting to 
build machines, to also make sure of the tolerances or 
exact accuracy required. 


Wuat Dip I Forerr? 


There are so many points to consider in estimating on 
contract work that it is a fairly safe bet in nearly all 
cases that you have overlooked something. I include a 
very expressive cartoon to emphasize this point. This 
represents a man who has just been notified that a con- 
tract has been awarded to him, and who is tearing his 
hair and wondering what he has forgotten in the esti- 
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mate. According to him, the successful bidder is the 
one who has forgotten the most items. 

One of the harder parts of the business is to know 
when the machines are built well enough for the pur- 
pose. It usually happens that the man for whom you 
are building knows very little of commercial machine 
work, and if you ask him for a limit of error, he will 
calmly inform you that there can be no error, as every- 
thing must be exact. Of course, this is a joke, but he 
doesn’t know it. 

Unfortunately we have practically no standards for 
machine work, and the acceptance or rejection of ma- 
chines depends more upon whims and business condi- 
tions than on the actual work you have done. If the 
party of the second part is anxious for machines and has 
a large demand for them, he is continually crowding you 
for delivery and assures you they are perfectly satisfac- 
tory if you could only get them out fast enough. 

Should his demand slack off, however, so that he ac- 
cumulates a stock of the machines, he becomes very crit- 
ical. Machines which were excellent a few weeks before 
are rejected as being inaccurate and poorly built, in order 
to stave off, if not avoid, paying the bill. 


THe QUESTION OF FIXx'rURES 


One of the special questions to worry about is the num- 
ber of jigs and fixtures to be made for the job in hand. 
This can, perhaps, be divided into two parts. There 
are in many cases certain parts for which it is absolutely 
necessary to make jigs and fixtures in order to get them 
near enough alike to be assembled in an economical way. 
This means that each piece must be carefully considered 
before the bid is made, and you must devide as to the cost 
of such fixtures which it is absolutely necessary to make. 

After this, you must figure all other fixtures from’ the 
standpoint of economical manufacture, and decide how 
far it will pay you to make fixtures in order to saye 
money in the cost of machining the pieces themselves. 
These are two points which require more judgment, and 
are likely to cause more worry than you might imagine 
until you have tackled the job a few times. Then you 
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will realize more than ever that the advice given at the 
beginning may not be so pessimistic as it sounds. 


BuiLtp tHe First MACHINE BY THE Hour 


I suppose there must always be someone willing to do 
contract machine work; but you will notice there are not 
many firms who stay in the game very many years. They 
seem to either fall by the wayside or get into manufactur- 
ing a regular line, after they have had a few years’ ex- 
perience in trying to make a living by contract work. 
It is either a feast or a famine, and even in the times of 
feasting, you are growing gray wondering where the next 
job is to come from. 

The only safe way to do work of this kind is to build 
the first machine by the hour, have a thorough under- 
standing as to allowable tolerances, deliveries and pay- 
ments, and make your estimates accordingly. Only a 
man who likes to take long chances has any business in 
the contracting game. For even if you know how to esti- 
mate with fair correctness yourself, your competitor 
around the corner knows absolutely nothing about it and 
gives one which may be either high or low. If high, 
he mukes up for it the next time by bidding too low. If 
low, the party of the second part looks upon you as a 
highway robber. And,under the most favorable condi- 
tions it is anything but an enviable job. Personally, I 
am mighty glad to be out of it all. 
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Oil Grooving Attachment for the Lathe 
By Cuas. H. Tur 


The attachment shown was made for an ordinary 
small lathe and will cut bearings of any diameter up to 
four inches in length. If it is desired to cut grooves in 
longer bearings than this, the figures on the details may 
be modified to suit. 

A glance at Fig. 1 conveys the impression that the 
fixture is somewhat complicated ; in reality it consists of 
but few parts. The lathe-spindle extension A is made of 
machinery steel, large enough in diameter to allow bor- 
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ing and threading one end to fit the spindle of the lathe 
on which the work of cutting the grooves is to be done. 
Two holes B are drilled and tapped 34 in. standard, 254 
in. from the end and counterbored 134 in. in diam- 
eter to provide a seat for the fulcrum blocks C which 
support the annular inner ring D. This ring is a steel 
casting or hand forging, finished all over; at points 
diametrically opposite on the circumference it is drilled 
and counterbored for the bolts B which pass through the 
fulcrum blocks C and are screwed into the extension A. 

At 90 deg. to these holes are drilled and tapped two 
%4-in. standard holes into which the bolts £ screw. 
These attach this inner ring to the housing ring F, also 
a steel casting or hand forging, finished all over and 
fitted into the housing @ and retained by means of the 
housing plate and six capscrews. The housing ring must 
be a snug fit in the housing but free to turn without 
binding. The housing G@ is cast iron and has two lugs 
cast on its outer rim opposite each other, at which points 
it is supported by the studs H in the housing support /. 
These studs are a press fit in the housing support, but 
the housing itself must be free to swing backward and 
forward on them. 
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Fic. 2. Tur Toon. 


The housing support J is made of cast iron and the 
dimensions are made to accommodate the lathe, on which 
it is to be used. One arm of the housing support con- 
tains a slot, concentric with the 114-in. stud hole; 
through this slot the locking bolt J passes and screws 
into the %-in. tapped hole below one of the lugs on the 
circumference of the housing G. The chuck sleeve K is 
made of cast iron and is a sliding fit on the spindle ex- 
tension A. Two %-in. keys L are set into the sleeve 180 
deg. apart and operate in the keyways cut in the spindle 
extension, to provide means for driving the sleeve and 
the lathe chuck M which screws on the closed end. 

The steadyrest N supports the chuck sleeve which is 
a sliding fit in it. This is made of cast iron with means 
provided for clamping it to the lathe bed as shown. An 
ordinary clevis O, screwed into the housing ring, is con- 
nected to the chuck sleeve by means of the link P. It 
will be seen that the housing and plate G@ are hinged to 
the housing support J and do not revolve, but may be 
swung sidewise till the lockbolt reaches the end of the 
slot in the housing support arm. The only revolving 
parts are, therefore, the spindle extension A, the inner 
ring D, the housing ring F and the attaching bolts, and 
the chuck sleeve with its chuck. 


OPERATION OF THE ATTACHMENT 


When the attachment is set up on the lathe as shown, 
its operation is as follows: The spindle extension, be- 
ing driven by the lathe spindle, drives the inner ring by 
means of the fulerum blocks and bolts B, and also the 
chuck sleeve, by means of the keys L. The housing ring, 
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being pivoted to the inner ring, is driven in the same di- 
rection that the inner ring revolves, but by means of the 
housing, its plane of rotation may be changed. 

When the housing is in a vertical or neutral position 
as shown by solid lines in the assembly, nothing but a 
rotary motion is imparted to the chuck with the work, 
but when set off at an angle with the vertical as shown by 
the dotted lines and locked in that position by means 
of the locking bolt J, the housing ring is caused to re- 
volve in the same plane that the housing has been locked 
in, and being attached, near its periphery, by means of 
the link to the chuck sleeve, the chuck sleeve once every 
revolution is. forced alternately forward and backward a 
distance proportional to the angle at which the housing 
has been set. 

The inner ring in driving has a peculiar wiggling mo- 
tion, due to the fact that it is changing its plane of 
revolution continually, from that in which the housing 
ring is running to the same angular plane on the op- 
posite side of the vertical. It revolves with the same mo- 
tion of a cross in a cardan coupling where the driving 
and driven shafts are running at an obtuse angle. 

With the bearing (to be grooved) in the chuck and the 
tool carriage clamped light, the cutting tool is fed 
against the inner wall of the bearing, and the projected 
long diameter of the elliptical oil groove that will be 
cut will be the amount of travel imparted to the chuck 
due to the angular position of the housing. This, of 
course, may be regulated at will. The cutter is ground 
to the desired shape of the oil groove, but care must be 
taken in relieving the tool, as on the forward stroke of 
the chuck it is cutting on one side of its face and on the 
return it cuts on the opposite side. 

The proper amount of relief is determined by ascer- 
taining the angle of the oil groove. This will be the 
angle of relief for the cutter. This is illustrated in Fig. 
2. The idea for this attachment was furnished by D. C. 
Lewis, superintendent of the 8. G. V. Co., Reading, Penn. 


# 
Automatic Gage and Level 
By CHaArves A, MARTIN 


The engraving shows an automatic gage and level which 
has been found very useful in the shop. The frame A 
is made of cast iron and finished on the surfaces F. The 
pendulum B is made from machine steel and swings on 















































JS\ 


SECTION 
xX 














JAGE AND LEVEL 


AUTOMATIC 


a pin C, which is a drive fit in the frame. A steel pro- 
tractor D is fastened to the frame with the two rivets FZ. 
The gage can be used on all four sides. 
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Pressures on the Teeth of Worm Gearing 


By F. P. 


SYNOPSIS—A graphical method of finding the various 
pressures between the teeth of worm and wormwheels, the 
coefficient of friction being either known or assumed. A 
discussion of the reversibility of drives and the efficiency 
of the various spiral angles of the worm and gear. 

3 

Worm gearing is coming into more general use and is 
receiving considerable attention from engineers, particu- 
larly in connection with the automobile. Tests 
show that this mechanism, when designed and built 
according to the best practice, and operated under proper 
conditions, is both durable and efficient. 

The purpose of this article is to explain a graphic 
method of finding the efficiency of worm gearing as well 
as the magnitude and direction of the various pressures 
between the teeth, the coefficient of friction being known 
or assumed ; and to show that there is a difference in effi- 
ciency, if the spiral angle is not close to 45 deg., when the 
gearing is reversed or changed so that the gear instead of 
the worm acts as the driver, and that for this reason re- 
versibility cannot be perfect under such conditions; also 
to make a comparison between a 29- and a 60-deg. form 
of tooth as regards reversibility and efficiency and to 
explain why the spiral angle affects the efficiency. In 
this article “perfect” reversibility is understood to be when 
the gearing is equally efficient with either the worm or 
the gear acting as the driver. 

To find the efficiency and the pressures between the 
teeth, assume, to start with, that the shafts are at right 
angles and that the worm gear is locked against turning. 
The pressure being produced by an outside mechanism 
operating through the worm which is free to revolve 
except as resisted by the locked worm gear. , 


CASE WITH GEARS WITH A SprraAL ANGLE or 45 Dera. 


In Figs. 1A to 1D an extreme case is assumed. The 
worm tooth is 60 deg. on the normal and makes a spiral 
angle of 45 deg. with the axis. The coefficient of friction 
is purposely assumed to be greater than found in the best 
practice, namely, 0.25, so that the angles could be more 
easily studied. As far as possible the same symbols are 
used to represent the same points in the different dia- 
grams. 

In Fig. 1A, AB represents the tangential pressure, or 
turning force, at the pitch line of the worm in a direction 
parallel with the axis of the worm gear. The tangential 
pressure, or turning force, at the pitch line of the worm 
gear in a direction parallel with the axis of the worm, is 
shown BC. The pressure is AC between the teeth in this 
plane, which is perpendicular to a line connecting the 
axes of the worm and gear and which we will call the 
horizontal plane. Fig. 1B, with AD drawn perpendicular 
to the side of the tooth, is the extreme, or normal, pressure 
between the teeth and increases with the included angle 
of tooth. The line AC is equal to AC, Fig. 1A, and 
represents an edge view of the horizontal plane, and CD 
is the pressure perpendicular to the horizontal plane tend- 
ing to separate the gears. This is resisted by their shaft 
bearings. : 

Resolving the forces shown in the horizontal plane, 


Brown 


the line AD, Fig. 1B, represents an edge view, we have 
the diagram shown in Fig. 1C, in which AD equals AD 
in Fig 1B. To make the necessary correction for loss due 
to friction we will now assume the gears to be revolving. 
The pressure AB, Fig. 1A, being the “input,” will remain 
constant, but there will immediately be a loss due to 
friction and a consequent reduction in pressure between 
the teeth and in the turning force BC, Fig. 1A, acting on 
the worm gear. 

The angle DAE, Fig. 1C, is equal to the friction angle, 
of which the coefficient of friction is the tangent. The 
amount lost is represented by EF. This loss is due to 
friction, in a direction parallel with the tooth; DZ is 
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the amount lost in a direction parallel with the line 
GD. The reduction in the perpendicular pressure be- 
tween the teeth is shown by DF, and DH, Fig. 1D, is 
the reduction in the force tending to separate the gears 
in a direction perpendicular to the horizontal plane. The 
lines in Fig. 1C are on the angular plane and represent 
a view looking in the direction of the arrow, Fig. 1B, 
and are, therefore, not direct turning forces. 


Metuop or FINDING THE LOssEs 


To find the amount lost in the direction BC, Fig. 1A, 
or the loss in the tangential pressure turning the worm 
gear, it is necessary to construct the diagram shown in 
Fig. 1D, in which BC equals BC, Fig. 1A. The line GD 
equals GD, Fig. 1C, DCeyuals DC, Fig. 1B, and BG, 


DC 
with the spiral angle 45 deg., equals —;-. Measuring 


off DE to equal DE, Fig. 1C, and drawing the line EJ, 
perpendicular to BC, we have CJ, representing the loss, 
and BJ the actual tangential pressure acting on the worm 
gear. Measuring off on BC from B, Fig. 1A, the dis- 
tance BJ, Fig. 1D, and drawing the line AJ, Fig. 1A, we 


Fig. 1A, into forces acting in the angular plane, of which “have complete, the diagram in the horizontal plane, show- 
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ing the magnitude and direction of pressures between 
the teeth. Thus in this plane the actual pressures are AB, 
the “input” or tangential force of worm. 

The tangential pressure acting at the pitch line of the 
worm gear is shown by BJ, and the greatest pressure (in 
this plane) between the teeth by AJ. The pressure nor- 
mal to the tooth is represented by AK, and JK is the 
amount lost in friction parallel with the tooth and which 
equals ZF, Fig. 1C, as it should, both lines being parallel 
with the tooth though in different planes. In Fig. 1A, 
BJ also represents the end thrust of the worm and AB 
the end thrust of the worm gear, demonstrating that 
with a spiral angle of 45 deg. the end thrust of the worm 
gear is greater than the end thrust of the worm, when the 
worm is driving. The difference is exaggerated in this 
case on account of the high coefficient of friction. 

In Fig. 1C, AE represents the magnitude and direction 
of the greatest pressure between the teeth, and shows that 
this pressure is not exactly normal to the teeth under 
working condiions, The perpendicular pressure AF is 
between the teeth and from it the lost work is found 
when using the formula: Pfd = Work lost in friction, in 
which P equals the perpendicular load, or AF, f equals 
the coefficient of friction, and d the distance moved, which 
when figuring the lost work for one turn of the worm, 
would be the length of helix. In Fig. 1D, EJ is the pres- 
sure tending to separate the gears perpendicular to the 
horizontal plane. The efficiency of the gearing is equal 
to BJ divided by BC. 

The figures given in the diagrams show the pressures 
in the various directions, assuming that the worm has a 
turning force of 565.68 lb. To prove that the diagrams 
are correct, assume both the pitch circumference and the 
lead of the worm to be 10 in. The spiral angle then 


being 45 deg., the length of one turn of the tooth on 
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55.2 per cent. For a square-threaded worm (a theoretical 
form only), the pressure turning the worm gear equals 
BL, and the pressure between the teeth AL; the pressures 
being in the horizontal plane only. For a 29-deg. tooth 
the pressure turning the worm gear would be less than 
with the square and more than with the 60-deg. tooth, 
showing that the 29-deg. is more efficient than the 60-deg. 
form. In Figs. 2A, 2B and 2C are shown the lines and 
surfaces given in Figs. 1A to 1D, in correct relation to 
each other. 
REVERSIBILITY OF WORM GEARING 


In regard to the reversibility of worm gearing, the arti- 
cle of H. K. Thomas, Vol. 37, page 929, is interesting, 
200 -> 
972.434 | 
969.274| 
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COMPARISON OF THE EFFICIENCY OF WoRM AND GEAR 
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the helix will be 14.142 in. The work lost in friction in 
one revolution of the worm will equal 14.142 x EF = 
14.142 & JK = 2534 inch-pounds, also 14.142 « AF X 
f = 2534 inch-pounds. The useful work done in one 
revolution of the worm is equal to the product of the 
pressure, parallel with the worm axis, and the lead. 
Assuming no loss from friction, we have 565.68 K 10 = 

Then Penaen 
5656.8 
The efficiency is, therefore, 


5656.8 inch-pounds. = 0.448 = 44.8 per 


cent. loss due to friction. 
55.2 per cent. 

Referring to Fig. 1A, BJ equals 312.25 and BC 565.68 
312.25 

0.552 = 


The efficiency za = 
1e efficiency equals 565.68 


’b. pressure. 





especially in regard to the form of tooth affecting the re- 
versibility. It would be of further interest if Mr. Thomas 
would explain more fully the relation of the spiral angle 
to the tooth, or pressure, angle as he understands it, 
and at what spiral angle the formula for the included 


angle of tooth, a + 5 = 45 deg., becomes impracticable 


in effecting perfect reversibility. 

It is known that as the angle of worm tooth with the 
axis increases, due to a short lead, the gearing is less 
efficient with the worm gear driving than with the worm 
driving, the spiral angle not being equally efficient for 
both cases. This is aside from the mechanical disadvan- 
tages of driving with the gear, which is equivalent to 


* 
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working at the short end of the lever. It is also a fact 
that with the form of tooth 60 deg. on the axis, which 
Mr. Thomas recommends, there is greater pressure be- 
tween the teeth of the gears as well as on the radial bear- 
ings of their respective shafts, with consequently a greater 
friction loss than for the 29-deg. form of tooth. It is, 
therefore, a less efficient form of tooth, regardless of 
whether the worm or gear is driving. This is corrob- 
orated by the tests made by the Brown & Sharpe Manu- 
facturing Co., and presented by Prof. Wm. H. Kenerson 
at the December meeting of the A. 8. M. E. The results 
of these tests were also published in the AMERICAN Ma- 
CHINIST, Vol. 37, page 561. 

Therefore, if the spiral angle is such that it is less 
efficient with the gear driving, reversibility will not be 
perfect, and if we were to change from a 29- to a 60-deg. 
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FIG.4 53 
EFFICIENCY OF GEARING AS AFFECTED BY THE PREs- 
sURE ANGLE 


form of tooth the gearing would be less efficient, and re- 
versibility would consequently be still less perfect. 

In Figs. 3A and 3B are shown the comparison in effi- 
ciency of a worm and gear, each in turn acting as the 
driver. Fig. 3A shows the worm driving. The spiral 
angle with the axis is 65 deg. The included angle of 
tooth 60 deg. on the normal. With an assumed coefficient 
of friction of 0.052, the efficiency equals 86 per cent. 

With the same gearing, the gear acting as the driver 
(see Fig. 3B), the efficiency equals 84.6 per cent., show- 
ing with this spiral angle a slight increase in efficiency 
in favor of the worm driving. As before stated, this dif- 
ference increases in favor of the worm driving, as the 
worm spiral angle with the axis increases. 

With the gear driving, and conditions as above, except 
that the included angle of tooth is 29 deg. (see dotted 
lines in Fig. 3B), the efficiency changes from 84.6 to 
86.2 per cent. In Fig. 3B, BJ and BJ’ are the tangential 
pressures turning the worm with the 60- and 29-deg. forms 
of tooth, respectively. This diagram shows that the gear- 
ing is reversible, though not perfectly, and that it is more 
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efficient when the gear is driving with a 29- than with 
a 60-deg. form of tooth; therefore, the 29-deg. form of 
tooth is more efficient as regards reversibility. 

It is well known that the worm spiral angle affects the 
efficiency. The reasons are probably not so well known. 
This angle is important in that for a given worm diam- 
eter it determines the length of helix, and for a given 
tangential force of worm, included angle of tooth and 
coefficient of friction, it determines the magnitude of the 
perpendicular pressure between the teeth of the mating 
gears. 

The angle of tooth is generally predetermined and 
usually made 29 deg. The coefficient of friction should 
not vary much in first-class gearing, operating under 
proper conditions. This leaves the length of helix, which 
affects the rubbing velocity, and the perpendicular pres- 
sure as the causes giving the greatest variation in effi- 
ciency. 

In Figs. 4A and 4B are shown the comparative efficien- 
cies of two sets of worm gearing exactly the same except 
for a difference in the leads of the worm teeth with a 
consequent difference in the spiral angles. The pressure 
AB representing the pressure of the worm against the 
gear, parallel with the gear axis, is the same in both cases, 
or, neglecting friction, the amount of power transmitted 
is the same. 

ANALYSIS OF EFFICIENCY AS AFFECTED BY PRESSURE 

We will in the following determine just how the pres- 
sure and length of helix affect the efficiency. The angle 
of tooth is 29 deg.; the coefficient of friction we will as- 
sume to be 0.052, and the pitch diameters of the worms 
to be 3 inches. 

The worm in Fig. 4A has a lead of 1.5 in. and a spiral 
angle with the axis of 80 deg. 57 min. 25 sec. The length 
of one turn of the tooth on the helix is 9.543 in. The 
tangential pressure AB of the worm equals 200 lb. The 
tangential pressure BC on the worm gear, or the axial 
pressure on the worm, neglecting friction, equals 1256.6 
Ib., and the perpendicular pressure AF equals 980.7 |b. 
This is the actual perpendicular pressure between the 
teeth under working conditions. 

The lost work in one revolution of the worm is found 
by multiplying as follows: 980.7 & 0.052 «K 9.543 = 
486.7 inch-pounds. The useful work done in one revolu- 
tion, neglecting friction, equals 1.5 K 1256.6 = 1884.9 
= 86.7 
Then 1884.9 = 

The efficiency is, therefore, 74.2 


inch-pounds. 0.258 = 25.8 per cent. 


loss, due to friction. 
per cent. 

In Fig. 4B, the lead of the worm is 3 in., with a spiral 
angle of 72 deg. 20 min. 36 sec. The length of one 
turn of tooth on the helix is 9.89 in. The tangential pres- 
sure AB of the worm is assumed to be 200 lb., the same 
as for the worm in Fig. 4A. The tangential pressure BC 
on the worm gear, or the axial pressure on the worm, 
neglecting friction, equals 628.3 lb., and the perpendicu- 
lar pressure AF equals 582 lb. The lost work is found as 
before: 582 & 0.052 & 9.89 = 299.3 inch-pounds. The 
useful work done in one revolution, neglecting friction, 
equals 3 X 628.3 = 1884.9 inch-pounds. Then 
299.3 
1884.9 
making the efficiency 84.1 per cent., a difference of about 
10 per cent. in the efficiencies of the two sets of gearing. 


= 0.159 = 15.9 per cent..loss, due to friction, 
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It will be seen that in the two cases considered, the 
lengths of teeth on the helix vary but slightly; 9.543 to 
9.89, but the perpendicular pressures between the teeth 
vary considerably: 980.7 to 582 lb., and by referring to 
the figures for the lost work we can see that the difference 
is caused almost wholly by the difference in pressures. It 
can also be seen that, friction neglected, the useful work 
done per revolution is the same in both cases. 

There are cases where the length of helix affects the 
efficiency considerably ; for instance, assume a worm 6 in. 
in diameter to take the place of the worm in Fig. 4A, the 
lead of worm and the pressure on the worm gear parallel 
with the worm axis, under working conditions, being the 
same. Then the perpendicular pressure remains as in 
Fig. 4A, the change being slight, if any. The coeffi- 
cient of friction also remains the same, but the length of 
helix will be about twice as great, and there will be 
about twice the lost work per revolution that there would 
be with the worm in Fig. 4A. 

Another possibility is to speed up the worm in Fig. 4A 
to twice some given speed and transmit the same power. 
Then the perpendicular pressure will be reduced a half, 
and the length of helix will remain the same; but to do 
the same amount of work it will be necessary to make 
two revolutions of the worm at the higher speed to one of 
the worm at the given speed. Thus, we slide over a dis- 
tance equal to twice the helix, and while we gain by re- 
ducing the pressure, we lose by increasing the sliding 
velocity, and the amount of lost work remains practically 
the same. 

At this time it is well to call attention to a common 
misunderstanding in connection with this subject. It 
has been commonly assumed with a given load on the 
gear in a direction -parallel with the worm axis, that by 
changing the spiral angle, making the gearing more effi- 
cient, we can reduce the pressure between the teeth. This 
does not seem to be correct, as can be seen by referring 
to Fig. 5. 

In this case we will assume a square form of tooth and 
ignore friction. The pressure on the worm gear is repre- 
sented by AB. With the thread HF the turning force of 
the worm equals BC and the pressure between the teeth 
AC. Changing the tooth to GH, making the lead four 
times that of the tooth EF, with the same load on the 
worm gear, we have BD for the turning force of the worm 
and AD for the pressure between the teeth. 

The tooth at GH is the more efficient, yet under the con- 
ditions given it causes greater pressure between the teeth. 
The pressure is not, however, as great in proportion to the 
work done, which partly accounts for its higher efficiency. 
With the tooth GH, and the same load on the worm gear, 
the gearing will do four times the work done with the 
tooth EF per revolution of worm. It is apparent that 
AD is not four times AC. 


os 
ry 


A fireproof storage vault for tracings of drawings is in 
use by a Belgian institution, in which the storage arrange- 
ment comprises earthenware pipes, a few inches in diam- 
eter, set in a mass of concrete. Stamped steel covers are 
used for closing the tubes and for containing the information 
concerning their contents, such as a suitable numbering sys- 
tem. To avoid destruction in the event that water at a 
time of fire or for other reasons might*get into the tubes, 
they are inclined slightly toward the opening to facilitate 
drainage. It is pointed out by a French contemporary that 
tracings thus kept are reported to be in altogether satisfact- 
ory condition after four years of use, and this faet-is at- 
tributed to the equable temperature which obtains. 
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A Cheap Set of Dies 
By D. A. STONE 


I had a set of dies to make for the pieces A aud B 
which were both made of 18-gage soft steel and from the 
same blank which was about 334 in. across the largest 
diameter and formed up to make a shallow cup C, about 
3% in. deep. Half of the blanks were to be formed right 
and half left, and as only 10,000 pieces were required, 
The 
blanking die was made in the usual way, but I man- 
aged to make one forming die answer for both cups. 

For this forming die I took a piece of wood 7x9x114 
in. and worked out a hole the size and shape of the 
finished cup, and trimmed off the edges on both sides of 
the hole to 4-in. radius. Using this for a pattern I got 
a casting made for D, after which I machined off both 
sides, the hole being merely smoothed with the file so as 
to leave as much of the skin as possible. The die was 
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then fastened by screws to a plain die shoe Z, and gages 
and a spring push-out fitted as shown. For the punch I 
used a piece of tool steel 1 in. thick screwed to a punch 
holder. 

The punch and die were then set up in the press and 
half of the blanks run through. The gages were re- 
moved from the die, the die turned over on the shoe and 
the gages fitted on what was now the top side of the die; 
the punch was turned over in the same way on the punch 
holder. I then had a die for the left cups, using the 
same die for right and left. A tool steel die would have 
been more durable but this cast-iron die did the work 
very satisfactorily, showed very little wear on 10,000 
pieces, and was much cheaper to make. 


% 
Fine grinding can be done with a coarse-grain wheel under 
the proper conditions; in the same way a fine wheel may pro- 
duce rough work. Many of the scratches which appear on 
ground work are made by small particles of metal between 
the wheel and the work. Good grinding demands conditions 
which allow these particles to escape. ® 











May 29, 1913 AMERICAN 


MACHINIST 895 


Making Matrices for the ‘‘Intertype’’ 


By Rospert Mawson 


SYNOPSIS—The various operations described in the 
making of the matrices used in a slug-molded type-making 
machine. The method of making and testing the punches 
to obtain the required accuracy and finish. The apparatus 
used for testing the material from which the matrices are 
made. 

% 

The “Intertype” is made by the International Typeset- 
ting Machine Co., Brooklyn, N. Y. Some of the tools and 
methods used in its manufacture were described in pre- 
vious articles. 

Fig. 1 shows the machine for trimming the matrix 
blanks to the correct size. The rough blanks are placed 
in the hopper A, and the operator, by means of the handle 
B, slides the blanks under the punch, one at a time. 
The position for them is determined by a stop C, against 





which the edge of the lever comes in contact. After 
being trimmed, the punchings are ejected from the ma- 
chine down the trough D into the box. One of the 
matrices after being trimmed is shown in front of the 
die. 

The halftone, Fig. 2, shows the machine for shaving 
the matrices to the correct thickness. The parts to be 
machined are placed in the hopper A, and the shaving 
knife B works against the matrices, machining them 
to the correct thickness. The hopper A is shown re- 
moved from the machine, its working position being on 
the pin C. It is provided with a foot which holds the 
matrix securely during the shaving operation. 

The matrices, after being machined, are forced up the 
stacker D, when they are returned to the hopper A to be 
machined on the opposite face. This machine is adjusted 
so that the matrices do not vary more than 0.0001 in. 
in thickness. 

Fig. 3 shows the machine for milling the side lugs on 
the matrices. These are fed into the machine automatic- 
ally through the hopper A under the gang cutters B, and 
returned into the stacker C. They are then returned to 
the hopper for machining on the opposite side. Two of 
the machined matrices are shown at D. 


PUNCHING THE TEETH 


The machine shown in Fig. 4 is used for punching the 
teeth in the matrices. These are fed automatically down 


the hopper A, under the punch and up the stacker B. 
The punch C forms the teeth on the matrices, the crank D 
giving the stroke for the operation. 
parts are shown in front of the machine. 


Some of the punched 
The handwheel 
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E is connected to the crank mechanism and can be used 
in case of emergency to stop the machine. 

The machine for shaving or trimming the corner lugs 
on the matrices is shown in Fig. 5. They are fed by 
the hopper system as described in previous operations, 
through a groove under the plate A, and the shaving 
knives trim the parts and the corners referred to. 

The machine shown in Fig. 6 is used for milling the 
font and face notches. The matrices, a number at one 
time, are placed into the vise A, the parallel B is then 
brought down, straightening them. The gang cutters C 
perform the machining operation, the operator feeding the 
table which holds the matrices against the cutters by 
means of the handle D. One of the parts before the oper- 
ation is shown at £, and after, at F’. 

Fig. 7 shows the machine for punching the reference 
letter or character on the back of the matrix. These are 
fed by the hopper method into the machine, and as the 
matrix falls into the groove under the plate A, the punch 
B by means of the toggle joint C is forced against the 
edge of the matrix, thus marking the character. The 
punch B, as shown, is not in its working position, which 
is with the cover D (which holds down the punch) locked 
down with the pins £. 

The machine for punching the casting characters on 
the matrices is shown in Fig. 8. These are fed into the 
vise A, and the punch descends and indents them with 
the desired character, the punch being carried in the 
head B. After punching the matrices are ejected from 
the machine by a spring C into a box in the rear. 
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checked for any discrepancies. The drawing is then 
fastened down on the table A and the follower B is made 
to trace the shape of the character, which is cut on a 
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MAKING THE PUNCHES 

The machine shown in Fig. 9 shows the first step in 

making the punch. The characters are first drawn on 


paper to an enlarged scale, and the shape carefully 
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Fic. 7. Rererence-Letrer PuNcHING MACHINE 
brass plate fastened to the cover C. The size of the char- 
acter thus cut is a quarter the size of the original draw- 
ing, the machine having a reduction of 4 to 1. 

Fig. 10 is a view of the cutter used on the machine 
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shown in Fig. 9. The cutter A is driven by a small 
motor, placed under the machine table. The plate B, to 
be cut, is held on the faceplate which is dropped down 
onto the cutter during the machining operation. The 
plate shows one of the characters partly made. 

One of the engraving machines for cutting the punches 
is shown, Fig. 11. The brass character A, made in the 
machine shown in Fig. 9, is placed on the table of the 
machine. The steel bar on which the character is to be 
cut is held in the chuck B, which is shown detached, The 
guide C, on which one of the guide rolls D is employed 
(using the largest one first), is fed around the shape of 

















Fig, 18. THE 
the character with the machine running. After following 
around with the largest roll the next smaller is used 
until all have traced the shape of the character. Fig. 12 
shows a group of the engraving machines described in 
Fig. 11. 

The halftone, Fig. 13, shows a microscope. used for 
testing the character of the punch. Each punch is care- 


fully tested to insure the accuracy of the character and 
must pass a rigid inspection before being accepted and 


used. 
Fic. 14 shows the hardening furnaces A with the rheo- 
stats B and the pyrometers C used when hardening and 
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tempering the punches. The operator is shown with a 
number of punches ready to place into one of the furnaces. 
The electric current is turned on by the rheostats and 
the correct hardening and tempering is obtained, the py- 
rometers denoting the heat of the furnaces. 

The halftone, Fig. 15, shows the machine used for 
grinding the punches. These are held in the chuck A 
and fed against the face of the grinding wheel B. The 
hand-feeding knob C operates a knurled nut D, which is 
graduated to thousandth of an inch, so that the opera- 
tor can determine how much the wheel will remove from 
the punch. 


TESTING THE MATRICES 

Fig. 16 shows the gages used for testing the matrices. 
The fixture A is used for straightening the matrices, 
which are placed in the slot B, and straightened by means 
of the handle C, which operates a cam surface against 
the under side of the matrix. The fixture D, to which 
a micrometer is attached, is used for testing the depth 
of the characters on the matrices. The gage FE is used 
for testing the notch of the matrix, and is made with a 
“go” and “no go” surface. The gage F is used for test- 
ing the font and face slots of the matrices. The other 
gages shown are for testing the thickness and correct po- 
sition of the notches used on the distributor bar and 
other parts of the “Intertype” machine. 

A view of one of the projectoscopes used for testing 
the various characters on the matrices is shown in Fig. 
1%. The matrices are held in the chuck A and are moved 
along in front of the projectoscope B. The character is 








Wuen TESTING 
thrown onto a screen at any required distance and the 
lines of the matrix are carefully examined in order to 
discover any defects in the punches which have been used 
in making these characters. The chuck is moved along as 
each matrix O.K’d. A tray of matrices 
ready for testing is shown at C. 

Fig. 18 shows the screen with one of the characters 
As seen, the screen is fitted in a parallel 


is tested and 


thrown upon it. 
frame and by using a draftsman’s square, the characters 
are tested for right-angle lines. 

The halftone, Fig. 19, shows the testing apparatus fo: 
The A, as set up, is used 


the matrix blanks. machine 
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for testing the tensile strength of the material. The test 
piece B is machined to a gage width and then placed 
in the fixture. The handwheel C is then turned and 
the gage D denotes the pressure in pounds which the 
metal withstands before fracturing. The punch and_ die 
E are used in the machine A for testing the bending 
pressures the matrix will stand. The fixture F is a filing 
gage used to file the matrix to a feather edge so that the 
density of the material for the matrix side walls may be 
tested. 

The punches @ are used to obtain a test, similar to the 
scleroscope test, of the hardness of the material used in 
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Geometrical problems and projections, treated techni- 
cally, are of as much use to the average machinist as 
trick bicycle riding is to the everyday citizen who pedals 
to and from his daily work. What the mechanic wants 
of mechanical drawing is the ability to read a blueprint, 
and this can be attacked boldly with hardly the prelimin- 
ary of the customary handshake. Skill in making neat 
working drawings is a good asset, but not a necessity, so 
that time spent in attempting to improve the appearance 
of drawings in regard to the thickness of lines, shading, 
etc., could be spent to better advantage on accuracy. 
Collect from a number of uptodate shops, for variety, 








the matrices. The fixture // is used for accurately gag- 
ing the general dimensions of the matrix, which is placed 
in the fixture. The various pointers on the face or top 
! denote the dimensions of the various surfaces, enabling 
the operator to see if the matrices are correct. 

c AJ 
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Practical Drawing for Machinists 
By B. A. Prince 


I have seen quite a few courses in mechanical draw- 
ing for machinists, both in Y. M. C. A.’s and in publie 
and industrial schools, and have been impressed with the 
hesitation with which they approach the meat of the sub- 
ject. There is a lot of time wasted on preliminary work 
designed to teach familiarity with the use of instruments 
and ink, which can just as well be obtained in practical 
work. It looks to me as though the idea was modeled 
after the old college courses in similar subjects which 
must be padded to take up the student’s time and keep 
him busy. 





. 


a large number of blueprints of machine parts, including 
castings, forgings, etc., and grade these according to their 
simplicity. See that each drawing shows no more than 
two views, and then give these out to your students and 
have them show the third view or a section, in pencil on 
sketch paper, using T-square triangles and a compass. 
In this way they can be taught to read, because before 
they can produce the rest of the drawing, the other parts 
must have made a definite impression on their minds 
and the correctness of this impression is shown as clear 
ly by their work, as a man’s ability to ficure is shown by 
his answers. 

By varying the subjects and gradually increasing their 
difficulty, the man is kept moving ahead all the time. He 
is not kept waiting until some slower member of the class 
catches up, but makes progress according to his ability. 
Best of all, the instruction is entirely individual. He may 
further follow out this scheme at home with prints from 
the shop. Working along these lines, he will soon mas- 
ter the subject on his own account. Any draftsman will 
be glad to help him over the hard spots. 
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Shop Methods of the Southern Pacific Company 


By F. A. STANLEY 


SY NOPSIS—Ways and means employed in a California 
shop for handling locomotive and other work. Machin- 
ing cylinders and eccentric straps; boring a pump casing 
and machining a cutter head for a dredger. 
3 

The machine shops of the Southern Pacific Co. at 
Sacramento, Calif., are of unusual interest to visitors, for 
in addition to the extensive line of operations carried 
on in connection with regular locomotive and car work, 
the company builds and repairs machinery in these shops 
for its own dredges, river steamers and other equipment. 
Probably no other railroad shop in the country handles 


table. The work is located with the backs of the two 
lugs on each eccentric strap against a pair of knees bolted 
to the table so that there is no chance for the straps to 
shift under the action of the eut, The work is run 
through in good quantities, a lot of 90 straps requiring 
only about 6 hours for milling. 

Figs. 2 and 3 represent cylinder operations on the 
draw-cutting machine. The first view shows the method 
of planing the saddle fit on a 40-in. cylinder. The cast- 
ing is supported by the bore on a pair of chucking fix- 
tures at the ends which allow the work to be swung about 
its axis to bring the surface requiring machining into 
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so varied a line of work as may be seen at the Sacramento 
shops. 


Miuuine Eccentric Straps 


The general view, Fig. 1, in one of the shops shows 
the row of cross pits in one of the side bays, and in the 
immediate foreground is a pile of eccentric straps which 
are faced on the joint by milling on the Morton draw- 
cutting machine seen at the right. This machine is 
shown with the planing head removed from the ram, and 
in its place is mounted a cutter head carrying a large 
inserted-tooth face mill, the drive for which is applied 
from the rear. 

Several stacks of straps, three in each, are clamped on 
the table at the side of the machine, and the ends of all 
the pieces are faced by the mill in its travel past the 


SOUTHERN PACIFIC SHOP AT SACRAMENTO, CALIP. 


the necessary position for the cut. The overhanging por- 
tion.of the casting is supported by a jack, and a long try 
square and height gage are used in setting the work 
square prior to the planing operation. 

In Fig. 3 another type of cylinder is seen mounted on 
the same holding fixtures while the exhaust ports are be- 
ing machined with an end mill in an attachment carried 
on the draw-cut ram. This attachment is secured at the 
side of the ram with the miller spindle in a vertical 
position, and the cutter is readily operated in the ports. 

A rig for breaking stay-bolts is represented in Fig. 4. 
This is in the form of a special pneumatic hammer of 
large proportions, mounted upon a structure for holding 
it securely while it is at work and enabling it to be ad- 
justed readily to and from the work. 

A trestle built of steel angles carries a trolley upon its 
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top rail and from this is suspended the rear end of an- 
other rail upon which the pneumatic rig is mounted, 
the front end of this lower rail being carried by the up- 
right structure shown at the end of the boiler. The tool 


is a long chisel-pointed affair which can be run into the 
work as far as necessary and which breaks the stay- 
bolt by the force of the blow imparted by the pneumatic 
cylinder. The latter is adjusted along its rail as required 
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to advance the cutting tool into the work and is held at 
any point desired by bolts passed through the holes 
drilled at frequent intervals in the rail. 


A PortTaBLeE Rivet HEATER 


A great many furnaces and forges burning oil, dis- 
tillate, etc., are used in the shops on the Pacific Coast. A 
portable rivet heater using distillate as a fuel is illus- 
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Fie. 4. A Stay-Bott BREAKER 











Fie. 5. Portaste Rivet HEATER 
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trated in Figs. 5 and 6. This was made at the Southern 
Pacific shops and is found a very convenient and efficient 
heating outfit. 

The tank is filled with distillate through the funnel 
at the front and has a capacity of about 20 gal. The ap- 














Fig. 8. PLANING FLANGES or CuTTeR HEAD FoR DREDGE 


paratus is readily moved to any point in the shop and 
when in position, an air hose is coupled on to the pipe at 
the side visible in Fig. 6. The connections from the air 
hose and the tank to the nozzle are clearly shown in this 
view. 
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Some interesting operations of a class not often seen in 
railroad shops, are illustrated in Figs. 7 to 10. Fig. 7 
shows the method of boring the casing of a 17-in., 
double-suction pump for a dredger. The casting, which 
is 11 ft. in diameter, is blocked up square between 











Fic. 9. Drittine Cutter Heap ror DREDGE 


heavy timbers, and a home-built portable bar is put into 
service as shown. This bar is a very heavy affair mount- 
ed in substantial spiders which are blocked out from the 
side of the casing, set to proper height by jacks, and 
bolted securely in position. 











aH int 














904 AMERICAN MACHINIST 


The big spur gear on the bar is driven from a small 
pinion on the bevel-gear shaft at the left, and the latter 
shaft is driven from the pulley shaft by a bevel pinion. 
The driving pulley is belted from a pulley on the four- 
wheel truck. This truck carries a motor for operating 
various portable tools, and a pulley shaft which is geared 
down to suitable speed in the manner indicated. 


MACHINING A DrepGer CuTTER WHEEL 


In Fig. 8, the draw-cutting machine is seen again, this 
time at work on the flanges of a cutter wheel for a suc- 
tion dredge. These flanges are of rectangular form, cast 
at an angle on the ends of the eight arms, and they have 
to be planed AC D@SS for the greater portion of their 
width, leaving ateghoulder near the inside for a steel 
knife to abut agadingt. 
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Stresses for High-Speed Rawhide 
Gears* 


By A. SCHEIN 


Cotton and rawhide pinions are often used in instal- 
lations where pinions are to operate at high speed, but 
must run quietly. The length of pinions of this type must 
be at least sufficiently great to permit them meshing with 
their companion gears without the shrouds coming into 
contact. 

The size of a cotton pinion to be used may be deter- 
mined by using the Lewis formula. The limit of the 
strength of rawhide pinions may be arrived at in the same 
way, with the exception that for them the fiber stresses 
given in Table 1 are to be used, and also the dimensions 





Fia. 10. Dritiuine Currer Heap ror DrepGE 


The spider forming the body of this cutter head is a 
steel casting 7 ft. in diameter. The flanges to be planed 
at the ends of the arms have an angular location in all 
planes, and in setting up the work for the planing of the 
faces considerable ingenuity was required. The casting 
is shown bolted to the face of an angle plate which is 
tilted up in two directions and swung bodily around at 
an angle with the line of travel of the shaper ram. The 
flange or pad to be planed is also brought to a certaia 
height below center in the setting process. The work 
when once set for the correct planing of the first face is 
indexed for the machining of the next face without diffi- 
culty. 

The drilling operation on these flanges was accom- 
plished with the aid of a jig, under the radial drill, as 


shown in Figs. 9 and 10. The method of mounting the 


spider on an angle iron is seen jy Fig. 9, which also~ 


shows the bracing of the plate from the rear. Fig. 16 
shows the drill jig.in, place on one of the flanges and 
the radial drill arm rolled over to bring the spindle into 
horizontal position. The jig is first clamped in piace 
against the shoulder planed on the flange, then a hole 
is drilled in each of the lower corners and plugs in- 
serted as shown, to secure the jig against the possibility 
of movement during the drilling operation for the re- 


maining holes. 


must pass a further test, on account of their characteris. 
tics due to heating (see Table 2). 
Heating test (rawhide) : 
W = Total load on the tooth at pitch diameter ; 
’ = Velocity in feet per minute at pitch diameter ; 
N = Number of teeth; we 
F = Width of face; “ 
C = Heating coefficient, which must not exceed the 
values given in Table 2. 
VX 
l'x N 
Speed at pitch 
dia. in ft 
per min.. 200 400 600 800 1000 1200 1400 1600 1800 2000 
Stresses in Ib. 


per sq.in....3600 3300 3100 2800 2600 2400 2200 2000 1900 1800 
TABLE 1. MAXIMUM ALLOWABLE WORKING STRESSES, RAWHIDE 


Diametral 


Pitch 1 1} 2 24 3 34 4 
Cc 1600 1400 1200 1000 900 800 600 
TABLE 2, MAXIMUM ALLOWABLE VALUES OF C FOR HEATING, 


RAWHIDE PINIONS 


Universal lathe chucks are very convenient to have in the 
shop, but can rarely be depended on to run true if accuracy 
is desired. They may be plenty good enough for a large pro- 
portion of the work to be done, but accurate work demands 
separate adjustment of the jaws. 





*“General Electric Review,” April, 1913. 
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Automatic Control of Machine Drives 


By H. F. 


SYNOPSIS—Automatic control of the starting of mo- 
tors saves time and motor repairs, Automatic braking 
reduces time lost between operations. This shows the 
apparatus, its application to various machines and the 
results accomplished. 
% 

The purpose of this article is to emphasize and analyze 
a certain phase of electric-motor drive. Compared with 
belt drive, electric drive in a machine shop has offered 
the well known and much discussed advantages of a re- 
duction of the total power required, improved illumina- 
tion, greater flexibility in locating machinery, and in- 
creased output per machine. The following quotation 
from a paper by A. L. De Leeuw, before the American 
Society of Mechanical Engineers is pertinent to these 
claims. 


Though at one time the only economy considered was the 
saving of power, it is now well recognized that this is by no 
means the only or the most important economy resulting 
from a conversion to electric drive, and that such a 
version may even be highly economical, though there 
actual loss in power consumed. 


con- 
be an 


STRATTON* 


be made by cutting the power consumption in two. Ob- 
viously then, the problem is to increase the amount of chips 
made in a given shop, and not to diminish the amount of 
horsepower for a given amount of chips. 


Increased output per machine means increased pro- 
duction without any additions to land, buildings, or ma- 
chinery, without as large an increase in the productive 
payroll and in the cost of superintendence. In short, 
it contributes, through several agencies, to reduce that 
factor by which the cost of labor and material must be 
multiplied to furnish the complete cost of manufactur- 
ing. A gentleman who has devoted much time and study 
to this question has said, speaking generally but con- 
servatively, that if the output of a machine can be in- 
creased 5 per cent., the expense of applying motor drive 
to that machine will be paid for in two years. 

SECURING THE MaximuM OvuTPUT 

Obviously, any machine yields its maximum output 
when it is working at the highest economical speed, and 
operating productively during the maximum amount of 
time. Assuming a capable, strong machine and the use 
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Fie. 1. Avromatic CONTROLLER 


To illustrate: Practically all of the work done in a 
machine shop, for which power is used, is the removal of 
chips. I have in mind a shop where an average of nine 
tons of metal is daily fed through the shop, to be made up 
into high-grade machinery. This metal is for the greater 
part cast iron, with a minority of steel and a small per- 
centage of bronze and other metals, just as in most machine 
shops. The total of chips removed amounts to less 15 per 
cent, or 2700 Ib. of metal in a nine-hour day, making 300 Ib. 
per hr., or 5 Ib. per min. 

This shop uses an average of 225 hp., which is 45 hp. per 
min. for each pound of chips removed. It should be noted 
that this shop is to a large extent electrically driven, and 
otherwise as well or better equipped than the majority of 
machine shops. The power costs about $40 per hp. per year, 
or a total of $9000, which includes steam. for heating, how- 
ever. Figuring that all of this amount is spent for power, 
and that half of it could be saved by some other mode of 
driving, then the total possible gain would be $4500 per 
year. 

This shop employs about 500 men, so that the gain would 
be $9 per man per year. An establishment of this kind and 
size delivers a product of about $2000 per man per year. If 
the installation of a new mode of driving could increase this 
output only 5 per cent., then the gain per man per year 
would be $40, or more than four times the gain which can 





*General manager and chief engineer, Electric Controller 
& Mfg. Co., Clevelani, Ohio. 


Fie. 2. ConTROLLER AND RuHkosTaT 


of high-speed cutting steels, an adjustable-speed motor 
geared direct to the machine would permit the selec- 
tion of precisely the required speed. And if the motor 
is of adequate size and is connected to the machine by 
gears or chains in preference to belts, the selected cut- 
ting speed will be maintained. In other words, to in- 
sure the working of a machine at its highest economical 
speed, power in abundance should be supplied at the 
cutting tool and the speed should be capable of wide, yet 
delicate variation. 

It is largely with the second requirement, namely, the 
productive operation of the machine during the maxi- 
mum amount of time, that this article concerns itself. 
The purpose of the system which will be described is to 
give the operator the utmost convenience, speed and ac- 
curacy in the control of this machine insofar as that can 
be obtained by the regulation of the motor. Those who 
have studied the question of machine-tool production 
have always insisted that control is of major importance 
in securing large output. To emphasize this point the 


following paragraphs are quoted from an address by E. 
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P. Bullard, President of the Bullard Machine Tool Co., 
before the Cleveland Engineering Society : 

In analyzing the various elements of machine tools the 
question naturally arises, wherein can they be improved? 
There are many ways. First, let us consider the question of 
control. Control is the essence of machine-tool operation. 
It plays the largest part in the production of work. Control 
is everything. 

It must not merely be started and stopped; it should be 
started precisely at the right time, under perfect control, and 
should be stopped exactly as you want it, and stay stopped 
until it is again started. The machine tool should do the 
work; the operator should use his energy solely in directing 
it. He should not be called upon to shift dangerous belts or 
move heavy parts. We can do all of these things by power. 

There is absolutely no occasion today for an operator to 
be required to do these things, and any machine which 
compels the operator to use his physical energy to move 
heavy parts, to shift belts, or do any of the things which 
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Fia. 3. A Two-PANEL ConTROLLING APPARATUS 


waste time and productive energy, is inefficient in design 
and construction. 

What, then, are the essentials of machine-tool design; the 
things that we can lay down and say we must have? It 
seems reasonable that we should ask for productibility- 
the ability to produce. It is of prime importance, for it is 
what we buy the machine for, and if we cannot get pro- 
ductibility we have not spent our money wisely. Pro- 
ductibility then is the first essential. 


I believe the starting and stopping of a machine are, pos- 
sibly, the most important functions of the operating mechan- 
ism. The machine should start just when the operator wants 
it to. It should not start a little ahead of time and it should 
not lag. It ought to stop just as exactly as you stop an 
automobile, a trolley car, or any other moving object. The 
starting and stopping of any machine are two very import- 
ant factors in its operation. Shifting belts do not meet the 
new conditions; they are too slow. Efficient clutches are dif- 
ficult to make. 

Of all the advantages which motor drive may offer, the 
most important is increase in output per machine; and it 


is undoubtedly true that control is a large factor in se- 
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curing this. In short, motor control is not less import- 
ant than motor drive. 


CONTROLLING THE Motor 


The shunt-wound, adjustable-speed, direct-current mo- 
tor is not, in itself, an accommodating machine, but 
regulated by suitable electrical apparatus, it responds, 
with wonderful flexibility to the requirements of a prop- 
erly controlled machine. Various kinds of electrical ap- 
paratus are used for accomplishing this regulation, such 
as the simple switch, the street-car type of controller 
and so on up to the switchboard. 

The accelerating unit, Fig. 1, automatically starts, 
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Fic. 4. TAKING CARE OF THE FLYWHEEL EFFECT 
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Fie. 5, CHART SHOWING OPERATION OF AUTOMATIC 
CONTROLLER 


reverses or stops the motor with current limit protec- 
tion at all times. Automatic control of a motor provides 
the limitation of the starting, reversing or stopping cur- 
rent to a safe predetermined maximum value. It starts, 
reverses or stops the motor in the shortest safe time. 
Limiting the starting, reversing and stopping currents 
protects the motor from shorts, grounds and commu- 
tation troubles, and limits the torque in the motor and 
driven machine. In addition to the operator’s switch 
and accelerataing unit, a field rheostat and field-rheostat 
relay, Fig. 2, is also frequently used. 

This system of control provides the following items. 
First, the motor is started from rest and attains the 
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speed corresponding to the setting of the field rheostat, 
in the briefest time which is safe and with the motor 
current maintained within safe limits. This limitation 
of current applies not only to the part of the accelera- 
tion due to the removal of the resistance in series with 
the armature, but equally to the portion of acceleration 
caused by the weakening of the shunt field. Most im- 
portant of all, this operation is accomplished—so far as 
the workman is concerned—by merely pushing a but- 
ton or throwing a small hand lever in a certain direc- 
tion. 

Second, the motor is reversed in the same manner 
and with the same automatic protection. Thifd, the mo- 
tor is stopped by temporarily converting it into a gen- 
erator, this action being commonly designated as dy- 
namic braking. The stopping is automatically accom- 
plished in the shortest safe time, by merely pushing a 
button or throwing a hand lever. This relieves the 
operator of the worry and mental exertion necessary to 
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services of a careful man. Take for instance, the case of 
a Hilles & Jones punching and coping machine, Fig. 4, 
with a heavy flywheel to accelerate. This was formerly 
provided with a clutch by means of which the machine 
was gradually started after the motor had first been 
brought up to speed. 

With the automatic controller, the clutch has been 
eliminated and the workman merely throws a small 
lever to start. By throwing the same lever in another 
position, the machine can be stopped by dynamic brak- 
ing safely and in a minimum amount of time. In one 
case where a careful test was made on a machine having 
a similar flywheel effect, stopping was accomplished in 
21% sec. by dynamic braking, whereas the tool drifted for 
24 sec., retarded only by friction. Fig. 5 shows a current 
time chart made by a recording ammeter and establish- 
ing the figures mentioned above. 

Another interesting illustration was found in a car 
shop where a rotary shear was used for cutting square 




















Fie. 6. APPLIED TO A SHAPER 


regulate a motor by a controller which is not automatic. 
Another feature is the precision of starting and stopping 
afforded by automatic control. The machine can be 
started and stopped just as the workman plans it should 
be, and these operations can be counted upon to dupli- 
cate themselves within the same time element. 

Besides the automatic controllers just mentioned, 
there is the automatic starter, for use with motor-driven 
machines, which do not demand reversal or stopping by 
dynamic braking. A standard form of automatic motor 
starter is illustrated in Fig. 3. This provides, in the 
single operation of starting, the advantages secured by 
the automatic controller in accelerating the motor. It 
does not, however, permit reversal or dynamic brak- 


ing. 
STARTING AND STopPING witH Heavy Inertia Loap 


Under this head would come punch presses, shears, 
cold saws, bending rolls, centrifugal extractors, bull- 
dozers, forging and upsetting machinery, large grinding 
machinery and anything having a considerable flywheel 
lead. To start such a machine by a manually operated 
starter involves a rather long time and demands the 


Fic. 7. Contrrotiine A Diii SLOTTER 


e 


hole#-in large plate. It was impossible to get satisfactory 
results, as the plate would be ruined if the shear left the 
cutting line, and it would. cut too far when coming to 
corners. An automatic controller with dynamic braking 
at the off point, was installed. Now, if the shear goes 
off the line, the motor can be stopped so as not to over- 
reach the mark. 


RecIPROCATING MACHINES WHERE THE Motor Is Nor 
ReverseD But WHERE Speep Is VARIED 

Under this head come, prominently, motor-driven 
shapers. In Fig. 6 is a Gould & Eberhardt driven 
shaper equipped with a motor in which the speed is 
varied by shifting the armature. It has an operator's 
switch and accelerating unit for automatic starting and 
for automatic stopping by dynamic braking. The ad- 
vantages are the ease and precision of starting; the 
ease of setting the speed at any definite point, and the 
ability to see if it is kept there; the fact that the mo- 
tor automatically comes up to just this desired speed 
after each stopping and starting, or to quote: “The in- 
experienced operator does not have to guess at what point 
he left the speed of the motor, as would be the case with 
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a drum controller, or the ordinary shift button type.” 


When the controller is thrown to the brake point, the 
motor is automatically brought to rest almost instantly. 
This eliminates the use of a clutch or the even less de- 
sirable countershaft; furthermore with this method, the 
motor is never running idle. 

The Dill traveling head slotter shown in Fig. 7 is 
equipped with automatic control for starting and stop- 
ping and with the armature shifting type of motor. The 
user of this machine emphasizes the value of the pre- 
cision in stopping, claiming that he “can stop the tool 
at the top of the stroke, or one inch above the stock on 
which he is working, or just touching the stock with the 
point of his tool.” 


RECIPROCATING MACHENES WHERE Moror Is REVERSED 
AND THE Speep Is INDEPENDENTLY ADJUSTED 
This class includes planers and certain vertical slot- 
ters. Such machines in the past have been reversed by 
shifting belts or by friction, pneumatic or magnetic 
clutches. If the motor is reversed—being connected to 
the machine by gears or chain—the following advantages 
are claimed: Independent cutting and return speeds, 
each of which can be adjusted up to its maximum for 
each particular job; reduction in time required for re- 
versal ; the elimination of loss due to belt slippage. 
Under this same class, are grouped certain tapping 
machines where the tap is backed out at higher speeds. 
This latter application has been made in the tapping de- 

















Fig. 8. ARRANGING CONTROLS ON A LATHE 


partment of one of the largest pipe companies, the mo- 
tor being automatically reversed at high speed at an ad- 
justable position. The reversing motor equipment re- 
placed reversing clutches and the user claims a saving 
each month sufficient to pay for the automatic control. 


Moror-Driven LATHES AND BorING MILLS 


The lathe, particularly where used in manufacturing 
work, offers one of the most attractive opportunities 
for applying automatic control. The Le Blond lathe, 
illustrated in Fig. 8 is an excellent example of good 
design in the application of automatic control. The 
operator’s switch is mounted on the rear, and back of 
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the lathe bed, but is operated from the apron by a handle 
through the connections afforded by spline shaft, chain 
and sprockets. The field rheostat, which adjusts the 
motor speed, is conveniently mounted on the headstock. 
The R. K. LeBlond Machine Tool Co. after long and 
careful tests, claims six advantages as follows: 

The start, stop, braking and reversing can be accom- 
plished from the apron. The advantage of this on a 
long bead lathe is obvious. When the indicator at the 
apron is brought to the off position on the dial, an elec- 
trical brake is automatically applied to the motor, stop- 

















Fic. 9. ANOTHER Way oF PLACING CONTROLS 
. 
ping the spindle instantly and eliminating all physical 
effort. 

A friction is replaced by a positive-gear drive, and the 
motor never runs idly when the lathe is not at work, 
effecting a large saving in power. 

A quick stop for measuring is obtained and the con- 
trolling device practically does the tninking for the 
operator. A conservative estimate of the time saved in 
not having to wait for the machine to stop by the fric- 
tion of the parts alone is fully 25 to 35 per cent. on 
certain classes of work. 

The motor can only start on the slow speed and then 
quickly accelerates to the proper cutting speed set by the 
operator. For instance, he leaves his machine and the 
current goes off, as at noon; the machine stops, giving a 
no-voltage release; the current is then thrown on again, 
the motor starting on the slow speed and automatically 
coming up to the proper speed. This takes care of the 
heavy starting current and affords the motor more pro- 
tection than any other type of control. 

In case of overload the motor automatically drops 
back to a safe current valve, giving the same horsepower 
output at a reduced speed until the overload period has 
passed, then automatically coming back to proper cutting 
speed. 

The operator can start and stop without disturbing the 
controller, maintaining a constant cutting speed on the 
job. 

The fifth advantage mentioned is interesting. This 
slowing down in the event of an overload, is secured by 
the action of the field rheostat relay which automatically 
short circuits all resistance in series with the shunt field 
of the motor, and in so doing, causes the motor to run 
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at its slowest normal speed until the heavy overload is 
removed. In a certain shop, where large quantities of 
80-point carbon car-wheel blanks have the tread and 
edges turned, the depreciation of cutting tools and the 
time required for sharpening and changing tools, were 
both excessive. 

The field-rheostat relay was installed in an effort to 
save the cutting edges and careful comparative tests 
where made to see if any increase in output was obtained. 
The table shows the relative complete intervals of time 
required for performing this work with and without the 
relay. Note that a saving of 52 min., or 13 per cent., 
was made merely because of the protection afforded the 
tool by the operation of the relay. 





Test Minutes to Finish One Blank Minutes Saved by 
No. Without Relay With Relay Use of Relay 
1 45 35 10 
2 50 40 10 
3 55 37 18 
4 35 37) 24 
5 40 40 0 
6 524 42 10 
7 45 42) 24 
S 47} 45 2) 
9 47} 4 2) 
Total 417} 3644 53 


TABLE SHOWING TIME SAVED BY USE OF RELAY 


AMERICAN MACHINIST 


909 


Many other types of machines afford opportunity for 
applying automatic control to advantage, but each type 
should be made the subject of special study. The method 
of motor control is so flexible in its possible combina- 
tions, that there is no reason why each particular prob- 
lem should not find its most suitable and economical 
solution. | 

So far, only metal-working machinery has been men- 
tioned, but automatic starters and controllers are equally 
interesting in their application to wood-working machin- 
ery. Fig. 10 shows a bank of automatic control appara- 
tus in the wood-working shop of C. P. Kimball & Co., 
Chicago, Ill. 


SUGGESTIONS FOR CAREFUL CONSIDERATION 

In regard to the broad topic of automatic control of 
machine tools, the following suggestions are offered as 
possibly being worthy of active consideration by the 
users and manufacturers of this class of machinery. 

In the first place, looking at the naked facts, the 
electric motor in the past has not done very much more 
than supply the brute force for driving the machine. 


To furnish the control in all its needed nicety and com- 









Rip 


Saw Saw 


i 





Planer 








Be a ee j 
© 99 tanwarm herrea | 


Lalli 













D.H. 


Swing sf 
aper 


Tenoning 
Saw 


Machine 






Jointer 









ma 


6 Shaper 


gS) 











Rip Saw 





Am Macninisr 








Fic. 10. A CENTRALIZED CONTROL FOR SEVERAL 


Fig. 9 is an interesting study of the application of 
automatic control to a lathe. The operator’s switch is 
mounted on the front of the lathe bed below. the head- 
stock, and is operated from the apron by a lever through 
a spline shaft and gears. The accelerating unit, the field 
rheostat and its relay are all mounted on the headstock 
with the field rheostat handle conveniently located for 
adjustment by the workman. 

Most of the same elements of performance that make 
automatic control valuable for lathes, apply with equal 
significance to boring mills. For instance, in the case of 
a certain 60-in. boring mill, the table will continue to 
rotate 22 sec. after power has been cut off from the 
motor, and the machine is merely allowed to drift. 


When dynamic braking, however, is applied, the table 
will be stoped in 244 seconds. 


DIFFERENT MACHINES 


plexity, the machine tool builders have provided mechan- 
ical means for changing speeds, reversing, stopping, 
etc., which are marvels of ingenuity, but are, and always 
must be, complicated and rather expensive. These very 
functions of speed variation, proper starting, quick stop- 
ping and reversing, the burden of providing which has 
unjustly been thrown on the machine-tool builder, have 
all resided potentially in the adjustable-speed, direct- 
current motor when properly regulated by suitable con- 
trol apparatus. 

This apparatus accomplishes all these features of con- 
trol in the shortest safe time, and with machine-like 
precision, and in all its elements of operation it helps 
to reduce that period of time when the machine is not 
working productively. As has been said: “What is 
the use of cuts at high speed, ripping things to pieces, 
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and then losing all we gain because we cannot cut the 
time between cuts. ‘T’o cut your cost properly, you must 
cut the time between cuts.” 

In the second place, this scheme of control blends 
with the modern idea of planning and specifying how 
routine work shall be machined, instead of leaving this 
decision to the judgment of the workman. The recent re- 
port of the Sub Committee of the American Society of 
Mechanical Engineers contains the following statement: 


The important questions of speed and feed in connection 
with machining operations have, during recent years, been 
carefully studied by many superintendents and foremen who 
formerly relied entirely on the judgment of the workmen, 
which was sometimes good and sometimes bad. Speeds and 
feeds are fixed in the planning department and are based 
on the power of the machine and character of the metal. 


With the separation of the speed control from the 
lever which starts, stops and reverses the motor, it is 
possible easily to calibrate the field rheostat in cutting 
speeds for any machine, so that specified cutting speeds 
are not only readily obtained by the workmen, but are 
also easily seen by the inspector or superintendent. 
Automatic control should be welcomed by the users and 
sellers of machinery because of the increased economy, 
and by the workman himself because it is less fatiguing, 
mentally and physically. 


oe 
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The Design of Sunk Keys 
By H. T. Wricut* 
A formula much used in the design of sunk keys, and 
given in many textbooks of machine drawing, and in 
engineering pocket books is as follows: 


+} (1) 


The breadth of the key is given in terms of the diameter 
of the shaft, and the belief is justified that dimensions so 
obtained are unnecessarily large, with the consequent 
weakening of the shaft. In order to make clear one or two 
points, the simple theory of a sunk key is given below. 
For simplicity we will assume that the shaft and key are 
made of the same material. If f is the safe shearing 
stress on the key, it follows that the safe shearing force 
is given by 


in. 


S. Biade (2) 
The torque transmitted by the key is, therefore, 
a 
Se oe (3) 


and for equality of strengths of key and shaft we may 
write, 


ie = : 
head + toes Te . ds 
or 
1.b=,.d? (4) 
crushing load on key = t,. l. fe (5) 
crushing load on keyway = t,. l. fc (6) 
where fc is the crushing strength of the material. For 


equal crushing or shearing strengths of the key we must 
equate (2) and (5). 
or 


f " 


*Professor of mechanical engineering, Tangshan Engineer- 
ing College, Tangshan, North China, 
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Referring to (4) , it is to be observed that no allowance 
has been made for the weakening of the shaft by the key- 
way. In other words, the key and shaft of diameter d 
are equally strong to resist shearing, on the assumption 
that no metal is removed. In a series of tests a number 
of keys made of copper and gunmetal and proportioned 
according to the following rules were tested in 2-in. shaft- 


ing: 
(8) 
t = 0.12 d+ 0.04 (9) 
where ¢ is the total thickness of the key. The keys were 
secured in special claw couplings, and the torque was ap- 
plied in a torsion machine. In all cases with the key 


b = 0.21 d+ 0.04 
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THE Design or Sunk Keys 


a | 
sunk to its proper distance in the shaft, viz. ¢, = 3 in. 
and ¢, = yy in., the keyway was crushed. According 


to (8) for a 2-in. shaft, b = 0.46 in., using (1) b = % 
in. If a copper key when proportioned according to (8) 
could break down the keyway, it follows that a steel key 
would be much stronger than the shaft. This is equiva- 
lent to stating that (1) gives a key much too wide and 
results in the shaft being weakened unnecessarily. No 
good purpose can be served by making the key so much 
stronger than the shaft into which it is fixed. 


o- 
ve 


Probably the very heaviest truck load that was ever hauled 
over city streets by a motor truck happened in New York. The 
hauling was done by a La France hydraulic transmission mo- 
tor truck, and the load to be hauled consisted of a door frame 
for the safety deposit vaults to be installed in the basement 
of the new Clearing House building, remarks the “Engineer- 
ing News.” The total load to be moved was 90,100 pounds, or 
substantially 45 tons, the weight of a modern locomotive. The 
load per wheel on the truck carrying the door frame was 
17,250 lb. The Street Department refused to permit the load 
to be hauled through Wall St. on account of possible injury 
to pavement. It therefore proceeded to its destination by 
way of Front St. to South Ferry and then up Whitehall St. 
and Broadway. The truck was hauled up the 4% per cent. 


grade at Bowling Green without difficulty, and to demonstrate 
its starting power was stopped on this grade and started 
again. : 


* 
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Cast-Iron Punch Holders 


The majority of machine shops today are using cast- 
iron punch holders; there are some, however, that insist 
on making all punch holders of machine steel. There is 
sufficient evidence to support the contention that cast iron 
has ample strength for punch holders. For example, 
suppose we wish to punch a 1-in. hole in a piece of 4- 
in. rolled steel. We have for formula: P = AS. 

Where 

P = Pressure ; 
A = Area of blank punched; 
S = Shearing strength of steel = 
sq.in. ; 


70,000 lb. per 


T = Thickness of metal punched. 
Then 

A=1 X 3.1416 X 4 = 0.7854 sq.in. 
And 
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Cast-Iron Puncu HoLper 
P = As = 0.7854 & 70,000 = 54,978 Ib. per sq.in. 

That is, it requires a pressure of 54,978 lb. per sq.in. 
to punch a 1-in. hole in a sheet of rolled steel 4 in. thick. 

Now let us compare this with the greatest compression 
that cast iron will stand, taken at 90,000 lb. per sq.in. 
Assuming that this punch is a straight piece of steel 
resting on a square seat; the area now is obtained by the 
formula: 
d? X< 0.7854 = 0.7854 
for a 1-in. diameter; and by equation we have 1: 0.7854 
: : 90,000 : 70,686 lb., leaving us a surplus of 70,686 — 
54,978 = 15,708 lb.; to perform the work with. 

Should it be desired to know the amount that the metal 
would compress at the moment of greatest pressure, we 
have: 


A= 


PL 54,978 X 0.5 
AE ~ 0.7854 X 15,000,000 

This happens only at the moment of greatest pressure, 
the metal resuming its original condition the instant that 
the pressure is removed. 

In the above example we have considered a punch made 
as illustrated in Fig. 1, a’‘form that is never, or very 
rarely, used, and then only for temporary work. Fig. 2 
shows the ideal form of punch. Here we have a shank 


= 0.0023 in. 





turned down to 34 in. and a shoulder 1% in. in diameter, 
giving us an area of A = 0.7854 (D? — d*) = 1.051 
in. nearly, which is greater by nearly 4% sq.in. than the 
area of the cutting end. 

If we turned the shank to % in. in diameter instead 
of 34 in., we would still have sufficient strength for our 
shank and increase our seat area on the punch block. At 
best the shank is only for holding the punch in its proper 
place and to strip it from the stock after punching, and 
the smaller the shank, consistent with lateral strength 
and the larger the shoulder, the stronger is the punch. 

Louis E. SaLMon. 


Providence, R. I. 


3 


Punching Thin Brass Parts in the 
‘Miller 


I had a job which should have been done on a foot or 
power press, but as I did not have either of these [ used 
the Van Norman miller for punching out the blanks, and 
piercing the small holes; a drilling machine was used for 
the bending operation described. 

The blank, Fig. 1, is 4# in. in diameter, and 0.008 in. 


—~< “2 


“a ™ LQ 


2 
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THIN 


Fra. 2. 


Brass Work PUNCHED IN THE MILLER 


thick; the small hole in the blank is ¥% in. in diameter. 
I cut off strips of brass and marked out the center holes 
from the sample blank. The small die was made of 34- 
in. drill rod, and the punch of 4-in. drill rod. It was 
squared on two sides enough to be held safely in the 
miller vise, the punch was held in a 44-in. draw-in chuck. 

By using the miller head in a vertical position, and 
holding the die in the vise on the machine table in a po- 
sition so as to use the head as near the base of the ma- 
chine as possible, I punched the ;4-in. holes by locating 
the punch over the position which was scratched on the 
brass, then raising the table of the machine. The blank- 
ing die was made the same as the piercing die, and a ¥y- 
in. pilot, which entered the small holes in the blank was 
turned on the punch. These punched through very easil\ 
and without shearing the punch. 

The five small holes, Fig. 2, were also pierced in the 
miller. The piercing die was made with a broach of the 
shape required, then broached through a piece of cold- 
rolled steel 0.01 in. thick, case hardened and sweated to 
a round piece of steel which was driven in the die holder. 
The blank was located on a ¥y-in. center pin and pierced, 
then turned to a locating pin which divided the blank into 
five spaces. The two little ears left in each pierced hole 
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were bent at a right angie as in Fig. 3 by clamping the 
bending die on the drilling-machine bed and holding the 
punch in the drill chuck. 

W. E. Barnarp. 
Brooklyn, N. Y. 


Machine-Tool Counterweights 


Counterweights for the various moving parts of ma- 
chine tools are quite common and we could hardly do 
without them. Some manufacturers are still experiment- 
ing with them; a case in point coming within my own 
experience. During the past two years we have given three 
repeat orders for a well known type of machine and on 
each machine have found improved balancing arrange- 
ments. The first one gives a great deal of trouble which 
is entirely absent in the latest type. 

In dealing with this problem of balance weights, there 
are some things that the shopman can and should do 
for his own benefit and which are quite outside the 
builders’ contract; while on the other hand, a little 
thought on the part of the builder would often be of 
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MACHINE-Toct CoUNTERWEIGHTS 


great assistance. On the larger sizes of vertical boring 
and turning mills, the balance weights are usually hung 
over guide pulleys placed upon extended arms or brack- 
ets at each side of the machine. 

For a long time I considered this an excellent ar- 
rangement. One day, owing to a kink in the rope, one 
weight remained stationary while the other gradually 
climbed up until it could get no higher, left its path and 
crashing into the gear box made a bad mix-up of a lot of 
gearing. Although I thought the operator slightly at 
fault, I attached no blame to the makers, and to prevent 
a similar occurrence, I adopted the following method: 

A sheet-steel column or pipe was made as shown in 
Fig. 1 to encircle each weight. In making these col- 
umns an opening about six inches wide was left and 
this was arranged so that the operator could tell the 
position of the weights exactly at any time and if nec- 
essary give any one of them a lift> The addition of a 


little white enamel to the weights makes a satisfactory 
arrangement. 

There are a great number of machine tools, especially 
slotting, horizontal boring, and drilling machines, which 
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have the balance weights arranged within the main 
column of the machine. With this arrangement, when 
the chain breaks, there is no fear of the weight falling 
upon the operator. With this I quite agree; but in some 
cases he runs a grave risk of getting the whole machine 
on top of him before he against gets things fixed up. 

I once took charge of a shop having two slotting ma- 
chines. On my second day, I found one of these on its 
side to permit the reattachment of the weight, the-chain 
having broken. This I found was a periodical occur- 
rence with both machines. To end the trouble, I had 
panels cut in the side of the columns as shown in Fig. 2, 
to which were attached sheet-steel covers like A. The 
usefulness of this is apparent. This trepanning oper- 
ation has been performed on several occasions since then, 
the last being upon a new slotting machine before erec- 
tion, and as the chain swung to, a flaw in a link broke 
shortly after the machine was started. I recovered the 
cost, and avoided having to re-erect the machine. 

Many machines have a balance weight hidden within 
the main column and most of the makers if they pro- 
vide this handy hand-hole, manage to keep the cam- 
era on the other side, so that it will not be seen. Some. 
I know from experience, make no such provision, and 
while it would not turn me from the machine in the 
least, it would be very interesting to know the usual 
procedure of these firms for recovering the weight after 
the chain has broken; which is bound to happen some 
time or other. Do they fish with a hook from the top 
of the column, or wait until it is dark, then quietly 
turn over the machine and put matters right without 
fear of the plot being discovered ? 

F. P. Terry. 
Belfast, Lreland. 
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Planing Curves 


The work is shown at A; a template B of the correct 
curve is fastened to the side of the planer head C. A 
former pin PD is fastened to the head £, which travels 
on the former B as the tool goes down the work. A 
block F is fastened on the crossrail G, with a swinging 
lever H and weight J fastened to it. This keeps the 
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Form PLANING 


former pin in contact with the template. 
gears may be planed in this manner. 


Heavy mill] 


8. P. Roprns. 
Groveton, Penn. 
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Power-Driven Screwdriver 


The engraving shows a power-driven screwdriver used 
for screwing watch plates together. The bracket A is 
supported by the rod B. It has a shaft C, which is 
driven by a light belt D. On the lower end of the shaft 
there is a collar EZ, into which is soldered one end of a 
flexible shaft. This collar is held in place by a setscrew 
F. On the upper end of the shaft C is a spring @, which 
holds the screwdriver up. The lower end of the flexible 
shaft is soldered into the shaft H. 

On the lower end of the shaft H there is a taper hole /, 
into which different size screwdrivers J are put, accord- 
ing to the work to be done. The shaft H revolves in the 
sleeve K, which is held in place by the shoulder L and 
the collar M. The sleeve K is pressed into a wooden 
handle V, which is held by the operator when using. The 
lower end of the sleeve projects over another sleeve O, 
which has a sliding motion on the shaft H, but does not 
revolve with it, as it is held from turning by the screw 
P, which slides in a slot Y. By taking out the screw P, 
different sleeves are put on to fit the different size screw- 
drivers, 

















Power-DrIVEN 


The method of operating is as follows: The operator 
takes hold of the handle V and presses down; as it comes 
down it is pushed over the head of a screw. The screw- 
driver J, revolving, soon falls into the slot and the screw 
is driven home. When it is tight the screwdriver stops 
causing the belt PD to slip. 

A. P. HErperts. 
Waltham, Mass. 


Advantage of Having One Wrench 
Fit Several Setscrews 


There is shown a common type of four-way adjustable 
shaft hanger. The setscrews for the horizontal adjust- 
ment are always smaller than those for the vertical. The 
jamb nuts are also of a different size. In the case in 
question these setscrews were 4% and % in. respectively. 

Why is this? Surely not because of a saving in the 
cost, as the cost of setscrews is practically negligible when 
the cost of the complete hanger is taken into considera- 
tion. In a good many cases, with short belt centers, the 
belt side pull on the horizontal setscrews is more than 
‘he pressure on the vertical setscrews, due to the weight 
of the shaft and pulleys. 

In aligning a shaft, four open wrenches or a monkey 
wrench are necessary. The latter is a clumsy article at 
its best and should never be used on repetition work. 
With both setscrews the same size an operator could use 
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SHAFT HANGER WITH DIFFERENT-S1IZE SETSCREWS 
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SCREWDRIVER 


one open wrench, using one end for the setscrew and the 
other for the jamb nut. Could this not be carried a lit- 
tle further and applied to several sized hangers equipped 
with the same size setscrews ? 
JOHN BAILey. 
Milwaukee, Wis. 
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Attachment to Increase Swing of 
Lathe 


The engraving shows an attachment placed on a small 
engine lathe to increase the range whereby work of larger 
diameter can be accomplished. The head A is secured to 
the bed of the lathe, as shown, so that the shaft B is in a 
parallel position to the lathe spindle, but somewhat above 
it. This shaft of auxiliary spindle is threaded on the 
end to take the ordinary faceplates and chuck belonging 
to the plate. 

Back of the bearing F and keyed to the spindle B is 
the large gear (, which meshes with the small gear F, 
keved to the shaft G. At the other end of the shaft G 
and keyed to it is the gear 7, which meshes with the 
gear J. This gear J has a hexagon on the back and is 
threaded to fit the lathe spindle. 

The end play of the auxiliary spindle B is adjusted 
by the locknuts ). By this arrangement the feed gears 
on the lathe are not interfered with, which occasionally 
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proves a difficulty when the head of the lathe is raised 
on parallels, as is sometimes necessary in the ordinary 
jobbing shop. The lathe is run im the ordinary way, the 
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ATTACHMENT TO INCREASE Swine or LATHE 


arrangement of the gears J, H, F and (' being such that 
a slower speed is obtained for the increased diameter. 
James H. RopcGers. 


Hamilton, Ont. 
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Special Screw-Machine Chuck 


A special screw-machine chuck for finishing a mag- 
neto coupling is shown in the engraving. The couplings 
were bought in a semi-finished condition, making it neces- 
sary to drill and ream the taper hole and finish turn the 
outside diameter. 

The chuck was designed to finish the coupling at one 


chucking. The taper hole being finished, a rotary bumper 














SPECIAL Screw-MACHINE CHUCK 


A, carried in the turret, is placed against the work; the 
drawbar of the screw machine is then thrown back, allow- 
ing the plunger B to be moved back by means of the 
spring C releasing the grip of the three fingers D from 
the work. The 
the ring F off the raised portion of the fingers, allowing 
them to spring apart to clear the work. As F goes back 
against the shoulder of the sleeve G, it carries the sleeve 
back to contact with shoulder H, thus moving the fingers 
back and allowing the outside diameter of the coupling to 
be finished by a form tool in the cross-slide. The oper- 


’ 


lever EF is then thrown back, carrying 
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ation of the lever and the removal of the work from the 
machine can be accomplished without stopping the ma- 
chine. 
GeorGE S. Knapp. 
Detroit, Mich. 


# 
Micrometer Height Gage 


The engraving shows a micrometer height gage that I 
built and which proved useful in laying out templates 
and dies. The construction is simple, as shown. A mi- 
crometer head, which reads from zero to one inch, is 
used in place of the vernier scale. For greater heights 
an accurately ground size block is placed under the mi- 
crometer. 

The gage in question has a range from zero to six 


inches, using size blocks of one, two and three inches. 
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Micrometer Heigut Gace 


Greater heights may be obtained if desired, but the six 
inches cover most of the laying out that I have to do. 
I have found this gage to be much more rapid in oper- 
ation, easier to read, and fully as accurate as the vernier 

Epw. L. Boescu. 
Hartford, Conn. 
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Lathe and Planer Tool Specimen 
Board 


In a certain machine shop it was found advisable to 
place, just outside the tool room, a board with the various 
sizes and types of planer and lathe tools fastened to it, so 
that a machinist could examine them, select the one 
wanted and call for it by number. As there was always 
a temptation to remove one of these tools and use it, the 
trouble was solved by making them of wood. 

W. K. Metton. 

Los Angeles, Calif. 
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If the outer support is vsed, be sure that it holds the work 
arbor in a horizontal position. Special attention must be 
given to this point when mounting heavy gears, as they are 
very likely to draw down the outer end of the arbor. Throw 
out the index worm and make sure that the gear runs true. 
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DISCUSSION OF PREVIOUS QUESTION 





Clamp Bushings 


In connection with R. W. Ullmann’s article on clamp bush- 
ings, page 577, I would like to suggest that it would be much 
better to use a double-binding block, as shown in the engrav- 














CLAMP BUSHINGS 


ing, the clamp bolt being tapped into the block B and a clear- 
ance hole in the block A. This would give the user double 
the binding surface and strength. 

I, H. BENNY 


Philadelphia, Penn. 


8 
Shortcomings of College Draftsmen 


I have read with considerable interest the articles relating 
to the shortcomings of college draftsmen which have ap- 
peared lately in the “American Machinist.” My own experi- 
ence in this line may be of interest. Before entering the 
drawing office I had taken two day courses at a certain well 
known technical college and received the usual instruction 
in geometrical drawing, sketching, etc. On entering the draw- 
ing office I found that in order to get through the work in a 
businesslike manner it would be necessary to adopt other 
methods than those taught at technical colleges. 

Two points which impressed me especially were the un- 
necessary labor involved in producing a technical college 
drawing, and the lack of attention paid to the important 
subject of dimensioning. As an instance of the first, take 
the following example: During the last few days of my sec- 
ond year at technical classes I was given a locomotive boiler 
to draw. Instead of just drawing circles around the outside 
row of tubes as in a drawing office I was told to draw in 
every circle as I was drawing for the picture as much as 
anything else. 

As regards dimensioning, my first few drawings in the 
drawing office were crowded with numbers of useless dimen- 
sions, a large number of which had to be removed before 
the drawing was allowed to go to the shop. I also discovered 
that in the practice of designing I had much to learn, not- 
withstanding the fact that I was supposed to know the prin- 
ciples by virtue of my technical training. 

G. H. ISON, 
Glasgow, Scotland. 
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The Design of Drills 


On page 613, L. A. Dumser comments on the design of 
drills. That the ordinary twist drill is a much abused arti- 
cle is conceded, but exception might properly be taken to his 
other contentions. For instance, what is the connection be- 
tween a milling cutter and a drill, or the reason their re- 
spective operations should be compared in the way Mr. Dum- 
scr does. I recall, however, several fixtures where means 
were incorporated for setting the milling cutter. Prehaps 
this compares to a jig bushing. 


I further fail to see any desirable end to be gained by 
making two diameters on the drill, as this would add to the 
expense and would necessitate longer bushings. They would 
also probably have to be some distance from the work, thus 
leaving the cutting point of the drill some distance from its 
point of support. This, of course, would encourage inaccurate 
work. 

The twist drill as generally made is larger by 0.002 or 
0.003 in. at the point. The effect of this practice supplies the 
greatest objection to their use in jigs. For instance, a jig 
is made with all bushings lapped a standard fit. The user 
of the jig gets a nice new drill and jams it at high speed 
into the bushing. Being oversize at the point, the drill either 
sticks in the bushing or squeezes through, tearing both drill 
and bushing. 

On the other hand, perhaps the bushing is lapped large 
enough to take a new drill. This time the operator of the 
jig, perhaps, gets hold of a half-used drill, which is at least 
0.003 in. smaller than the oversize bushing. The results in 
this case are not so disastrous, but the accuracy of the jig 
is impaired somewhat, and on account of the space between 
the drill and the bushing the latter is quickly worn large. 

With these commonly known conditions a drill, especially 
for jig work, should bé made a standard size the entire 
length. Then, with bushings properly hardened and properly 
fitting, a jig’s life and accuracy would quite likely endure 
as long as the shop cared to use the jig. 

CHARLES F. ROGERS. 

Windsor, Vt. 


= 
Speed of Shaper Countershaft 
In the article by H. J. Badge, p. 278, headed “Speed of 


Shaper Countershaft,” I do not think that the latter portion— 
in which an expression is given for finding the speed of any 


countershaft—is very clearly put. The following should 
make it perfectly clear: 

Let 

S = Countershaft speed in r.p.m.; 

V = Allowable cutting speed in ft. per min.; 

R = Number of revolutions of the machine-belt pulley, 
for tool to traverse the given stroke (to be 
counted); 

lL. = Given stroke of shaper in feet; 

D = Diameter of machine belt pulley; 

ad = Diameter of mating pulley on countershaft. 

Then R revolutions, must be completed in : min., that is, 

revolutions of the machine belt pulley = te per min. 

Also revolutions of pulleys are inversely as their diam- 

eters. 

Hence, 

D 8s 
d ~ RL 
Vv 
or 


. RLD 
Ss = 
Vd 
H. I. VANDELL. 
Plumstead, Kent, Eng 
os 
ee 


Paying for Spoiled Work 


Robert J. Spence, on page 575, said something on this sub- 
ject which I am sure will not have the approval of the ma- 
jority of foremen in live shops measuring on a piecework 
basis. Mr. Spence, probably, does not realize the high cost 
of the materials that the automobile-shop machinist works 
on, and the loss entailed when a piece is spoiled; facts which 
necessitate some system that will make workmen careful. As 
an example, take the forging for a bevel-drive gear for the 
rear axle, which averages about a dollar apiece. The aver- 
age price of these, per operation, is about 4c. When one 
is spoiled the workman loses 4c., while the company loses a 
dollar, plus the cost of previous operations on the piece. 

Paying for this work is a straight business proposition 
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and is conducted as such in our plant. The workman is of- 
fered so much per piece per operation and is docked pro rata 
for every piece he spoils. If there are any extenuating cir- 
cumstances the foreman takes the matter up with the in- 
spector, who refers it to the chief inspector and assistant 
general foreman for adjustment. 

When I ran a machine, I knew when I laid a piece in the 
pile whether it was O. K. or whether it was scrap, and the 
men today know it also. Experience with the piecework sys- 
tem shows that the men who make the least scrap invariably 
draw the largest pay. To illustrate: Here is Jones turning 
camshafts; he turns 75 good shafts today and does not turn 
a hair in doing it, while next to him, Smith sweats blood and 
turns out 80. But he has five “scrap” because he hurried too 
much and got them too small. Therefore, Jones gets his pay 
and goes home contented. Smith draws the same pay as 
Jones, being docked for the scrap, and the company is out 
$5, paid for the forgings. 

Mr. Spence’s suggestion that the workman be allowed to 
take home spoiled pieces would not be practical in the auto 
industry either, as a man, in most cases, could make more 
money by spoiling his work and selling it for scrap than 
he could on the piecework basis. 

P. W. ABBOTT. 

Detroit, Mich. 


Making a Grooved Taper Pin 


The problem of making a grooved taper pin submitted on 
page 356 is interesting inasmuch as there are several ways 
of doing the job. If I had those pins to make I would use 
a press for putting in the groove. The following is a skele- 
ton design for a tool to do the work. 

Fig. 1 shows the tool closed. The top tool A carries, be- 
sides the indent blade B, two guide pieces, C and D, which 
have double functions. They prevent the top tool from drift- 
ing sidewise when the pressure is applied, and C insures that 
the pin blank is in the hole. Incidentally it locks it in, while 
D knocks out the finished pin on the upstroke after the groove 
is formed. 

The bottom tool E, shown separately in the end elevation, 








Fig. 2, is bored through to the same diameter as the small 
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FIG.! FIG.2 
MAKING A Groovep Taper PIN 
end of the grooved pins, the front end afterward being 
tapered to suit. Finally the slot F, Fig. 2, in which the 


indent blade B works, is put in. 

The press need not be very large as the conditions are 
such that the metal will have a natural travel under pres- 
sure. A small toggle press similar to those used for coin- 
ing, or a Stiles sprue-cutter press with a short stroke, would 
do the work. 

In action the tools should always be engaged, the closed 
position being as shown in Fig. 1, and the up position being 
such that the projection G is in line with the knockout pin 
Il. The operator would insert a blank in the opening I until 
it touched the knockout pin, then trip the press. In coming 
down, C would push home the blank and thus return the 
knockout pin, and the indent would be formed at the bottom 
of the stroke. Z 

The upstroke of the tool would take C clear of the open- 
ing and afterward bring G over the pin H and thus knock 
out the finished article. The knockout G need only be short, 
because, owing to the grdoved pin sticking a little, it will be 
finally ejected with a jerk. 

The taper blanks may be ways; by cold 


made in many 
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heading as was suggested, from a punching, or on the auto- 
matic. The great objection to making them from punchings 
is that by this method cold shuts are always present. The 
automatic appeals to me, as a finished pin is not wanted and 
consequently the machine can be speeded to the limit. 

As the grooves in these pins are parallel, the taper blanks 
must differ in taper from the finished article. The reason 
for this will be clear from a consideration of Fig. 3. Here 
the finished pin is shown by the thin lines, while the heavy 
lines indicate, approximately, the size of both ends of the 
blank. It will also be observed that the area of the crescent- 
shaped figures should be equal to the area of the correspond- 
ing circle. Therefore, to get the correct size of the pin blanks 
it will be best to calculate the area of the grooved pin at 
either end, as suggested in Fig. 4, by first finding the area 
of the complete circle of the radius R and then subtracting 
the area of a segment of the height H and also the area 
of a semicircle or the radius r from it. The remainder will, 
of course, be the area required for the end of the pins, and 
consequently the diameter is known. 

If the corners F in Fig. 3 do not require to be sharp (and 
possibly they would be better and more easy to indent if a 
small round were left), this must be allowed for when cal- 
culating for the diameters. Any shortage of stock in the 
blank will mean that the metal will not flow into these cor- 
ners. 

WALTER G. GROOCOCK. 

Guildford, Eng. 
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Snap Gages 


The article on snap and other gages on page 141, although 
giving an excellent summary of most of the gages in com- 
mon use, omits one very important form which is in frequent 
use in England. This is the adjustable form in which one 
gage pin is adjustable against wear or accidental distortion 
in the body of the gage. 

This class of gage is made in several varieties, both of 
the single dimension and of the limit type. The limit type is 
made with a single opening having two pairs of gaging pins, 
one pair behind the other, or with two openings back to back. 
One gaging pin in each pair-is adjustable and firmly lockable 
in several ways. 

In this system, a pair of measuring bars or rods is fur- 
nished for use in readjusting the movable gaging pieces, and 
periodic adjustments are made, say twice or thrice a week 
in the case of gages constantly in use in the toolroom or 
stores. For the single-dimension type one end-measuring rod 
only is needed. Checking gages for such rods are made within 
exceedingly small limits of error, so that they do not appre- 
ciably add to or subtract from the aimed-at tolerance. 

Another form of snap gage, not very common, although 
of great utility in the hands of unskilled workpeople, consists 
of a flat rectangular piece of sheet having a notch whose 
depth is half the diameter of the work and width the same 
diameter. This form is much in vogue among textile ma- 
chinists whose output runs into millions. The operator holds 
this gage in one hand and at intervals during the operation 
of turning (frequently a hand operation) tries on the gage 
until the bottom of the notch touches the periphery of the 
work. 

Boys use these gages, and so skillfully that they can pro- 
duce work within 0.0005 in. without appreciable scrap. There 
is no doubt that the use of limit gages necessitating a change 
from end to end would be a waste of time, and would never 
be tolerated. This latter case is, however, quite exceptional. 
It is the vast quantities which allow of the successful use of 
so crude a system. Limit gages would undoubtedly be an 
improvement in the case of smaller quantities where the oper- 
ator would not be able to acquire the necessary skill. 

FRANCE W. SHAW. 

Manchester, Eng. 
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Stripping Insulated Wire 


The criticism of F. S. Terwilliger, page 579, of H. K. 
Scholefeld’s article, page 407, on “Stripping Insulated Wire,” 
is offered more from an appearance point of view than from 
a proper and safe method of stripping that will not injure 
the wire and weaken it mechanically. While a careful man 
can remove the insulation in the manner he describes, the 
average workman will score the wire, which will then break 
with a few bends, while the unscored wire will withstand 
many. 

H. L. SCHERMERHORN, 

Scotia, N. Y. 
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EDITORIALS 





Where Should Machine Demonstra- 
tions be Made? 


Where should a machine be demonstrated in meeting 
a guarantee—in the builder’s or customer’s shop? Many 
machines are sold today on a guarantee of production for 
particular work. It is the usual practice to carry out the 
demonstration in the buyer’s shop. But the wisdom of 
this may be seriously questioned. Surrounding condi- 
tions affect production. 

In the builder’s shop these are under his control and 
are at least fair to the success of the machine. In the 
buyer’s shop the builder does not have control of condi- 
tions, and these may be unfair or openly hostile to the 
demonstrations. In his own shop the builder is sure of 
his ground, sure of his machine, and it is entirely his own 
fault, over which there can be no dispute, if he fails to 
make good and meet the guarantees. Under these con- 
ditions, toc, the customer has an opportunity to reject 
the machines before shipment; a stronger position for 
such a course than if they had been delivered. 

If changes or additions must be made they can be 
attended to more quickly and cheaply in the home shop 
than elsewhere. It may be argued on the other hand that 
if a machine fails to meet its guarantees in the shop of 
the buyer, the latter is at a disadvantage, and that the 
tests should be made where the machine is to be used. 
The reply is that the machine must do an equal amount 
of work in equal time provided all the surrounding con; 
ditions are the same. The demonstration in the builder’s 
shop is a test of performance. The same performance can 
be had in any other place if the things that have in- 
fluence are unchanged. Thus, the machine demonstration 
in the builder’s shop seems safe and fair to seller and 
buyer alike. 
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Railroad-Shop Methods 


The railroad shops of this country devise and put into 
use many methods of general interest to the mechanical 
public and much can be seen and learned by visitors to 
these plants. As a rule, however, a man from, say, a ma- 
chine-tool shop, when he takes the time to visit some other 
establishment, is only too apt to go to a shop doing iden- 
tically the same class of work as is handled in his own 
place, when the chances are he would discover more 
points of genuine interest because of their novelty or un- 
usual application, by putting in the same amount of 
time in observing the practice of some of our modern 
plants for overhauling and repairing locomotives. 

In many of these places there is displayed from one 
end of the shop to the other a remarkable amount of in- 
genuity. For example, the planing of cylinders often 
necessitates the construction of peculiar types of tools 
which are suitable for reaching the surfaces to be ma- 
chined and which are entirely outside the experience of 
the expert planer hands in other shops. The problem of 
machining shoes and wedges, crossheads, driver boxes, 


ete., receives a great deal of consideration in the various 
engine shops and in each of these the problem seems to 


have been solved in a different way. Yet each and every 
method in vogue has some feature of interest well worth 
looking into, usually in connection with the design of the 
fixture or fixtures for holding the work. Of a dozen 
typical shops, no two will be found slotting links in the 
same fashion, each having developed its own special 
radius attachment for swinging the link through the re- 
quired are while feeding it under the cutting tool. 

This class of shops has also done much toward guard- 
ing tools and machinery to prevent possible injuries to 
workmen and oftentimes the methods adopted for lifting 
and conveying engine parts about the plant indicate the 
expenditure of considerable time and study upon the part 
of the shop executives. The nature of the work is such 
as to make it difficult to devise offhand, ways and means 
of handling each and every heavy member with security, 
and much credit is due the individuals who have worked 
out the different safe and handy appliances for slinging 
air pumps, picking up and conveying heavy driver tires, 
cylinder heads, valve heads, and other parts, 

The use of special racks of all sorts has been extended 
widely in these shops and to many visitors one of the prin- 
cipal features of interest is this system of racks, whereby 
air apparatus, valve and piston rods, cylinder heads, and 
various other pieces are kept off the fleor and in such 
position as to be readily picked up when wanted. 
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Broaching 


No other machine-shop operation has relatively ex- 
tended so rapidly in use during the last few years as 
broaching. Only a little while ago, it was looked upon as 
a very special method of machining. It was not consid- 
ered in the same class as the then common operations. 
But this has been changed with surprising rapidity. 

One of the causes of this growth has been the rise of the 
automobile industry. There broaching has been seized 
upon as the best operation for many kinds of work. And 
it has extended beyond the bounds of motor-car building, 
and is now so commonplace as not to excite comment 
when its methods are shown and discussed in shops doing 
even an ordinary ian of work. 

It is doubtful if wis situation is fully appreciated, for 
the technical within the last four or five 
months has published little on the subject. But since the 
first of the year it has been our privilege to present a 
number of articles dealing with the design and use of 
broaches, which show not only the development which has 
taken place, but that the practice has become to a con- 
siderable extent standardized. The difficulty in the im- 


press up to 


mediate past has not been one of buying suitable broach- 
ing machines, but rather the making of proper broaches. 

In addition to its being a very rapid operation, broach- 
ing has the distinction of producing a very small per- 
centage of wasters; probably smaller than any other. 
Authentic figures from one large manufacturer show that 
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the percentage of spoiled pieces is less than 1 per cent. 
When this fact is fully appreciated, the design of broaches 
better understood, and the kinds of work for which the 
operation is peculiarly adapted better known, we shall 
find it more widely used than it is today. 

Even now, the making of broaches seems to be ap- 
proaching certain well defined rules relative to tooth spac- 
ing and clearance for various metals. A great improve- 
ment in finish of broached surfaces has been gained by 
differential tooth spacing to minimize chatter. Anyone 
who remembers the difficulties encountered in trying to 
make ordinary reamers work satisfactorily with even- 
spaced teeth, and the way they were overcome, will wonder 
why differential spacing was not sooner applied to 
broaches. 

But information in regard to this operation is by no 
means complete. Little is available in regard to the 
power required to pull broaches through work. For the 
other type, push broaches used in hydraulic presses, the 
power is easily calculated; but there is the same lack of 
definite information in regard to the pull type. Even 
the companies building motors, and who quote on appli- 
cations for everything, from the largest bulldozer or 
planer to a small hacksaw, fail to even mention a 
broaching machine. Accurate data of these kinds are 
urgently needed. Such will tend to complete our knowl- 
edge in regard to broaching, for we now have some 
records of production, a few tested rules for broach de- 
sign, and some idea of the classes of work for which 
broaching is peculiarly adapted. Add to this a knowl- 
edge of the power required and we shall be able to place 
broaching in the important place that it deserves among 
the long developed, well standardized, machine-shop oper- 
ations. 
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Second-Hand Machines at Auction 


Referring again to the general proposition of selling 
machinery by auction, we are led to wonder to what ex- 
tent a successful auctioneer hypnotizes his audience. As- 
suming most of them to be men who know the machinery 
which is on sale, its original selling price and its condi- 
tion, it is difficult to understand some of the prices se- 
cured in any other way, unless it be the spirit of rivalry 
which was mentioned a few weeks ago. 

It would also be interesting to know exactly what kind 
of an idea the auctioneer has in regard to the intelligence 
of his buyers, although we must confess that he may 
have ample reason for not rating it at a very high point 
in view of some of the results obtained at auction sales. 

It so happens that the same auctioneer who sold the 
plant of the E. R. Thomas Motor Co. in Buffalo last 
March also handled the property of the Chandler Planer 
Co., at Ayer, Mass., in April. Evidently emboldened 
by his success at the former auction, he lett no stones 
unturned and no adjectives unwritten in the case of the 
last sale. 

Fortunately for the auctioneer no law is yet on the 
statute books of Massachusetts, as in some of the other 
states, making it a crime or misdemeanor to make un- 
truthful statements in advertisements. For what more 
flagrant attempts to secure money under false pretenses 
can be found than this choice paragraph, which appears 
on page 35 of the catalog regarding the Chandler sale? 

Never has there been installed in this country in any 
one shop a more high-class lot of machine tools and me- 
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chanical equipment than now stands upon the main floor 
of the plant of the Chandler Planer Co., at Ayer, Mass. Every 
machine tool upon the premises without exception is in first- 
class operating condition and every one of them is more use- 
ful and more desirable than the day it came. 


Judging from this, our friend, the auctioneer, has 
evidently discovered a new law in mechanics, or at least in 
machine-shop work. It will doubtless be pleasing to many 
of our friends whose shop equipment has been in use from 
five to seven years, and who perhaps may have been con- 
templating discarding some of it for newer and better 
machines, to learn that their equipment is “more useful 
and more desirable than the day it came.” If rot of 
this kind can be successfully foisted on a buying public, 
there is still a wide field for educational work on the part 
of builders of new and modern machine tools. 

There are undoubtedly many places where a second- 
hand machine will answer almost as well as a new one, 
particularly in job-shop work, where ability to handle a 
large variety and not quantity production, is the pre- 
vailing requirement. But those who buy second-hand 
machinery for manufacturing purposes should do so with 
their eyes wide open to the fact that it is cheaper to secure 
the desired production from the fewest number of ma- 
chines, and that every foot of floor space occupied unneces- 
sarily and every horsepower consumed, adds to that bug- 
bear of all manufacturers, the overhead expense, or 
burden. 

When this is thoroughly understood auction sales of 
second-hand machinery will be attended only by those 
who can profitably use it and manufacturers will not load 
themselves up with undesirable machinery. This will not 
only benefit them, but also machine builders of all kinds, 
and it behooves them to assist in the general education 
along this line as much as possible. 
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The Camera in the Shop 


The camera can be made very useful as a means of 
putting on record for the benefit of the shop, methods of 
doing work which is of such character as to prohibit 
handling in the conventional manner. There are many 
shops where a large share of the work is of a special 
nature and where considerable ingenuity must be exer- 
cised in arranging to hold and machine it. Workmen 
come and go, and for that matter, foremen, too, change 
occasionally ; and one of the results is that only too often 
when an awkward job comes in there is no one on the 
premises who can recall just how that particular piece 
was handled when it was last in the shop. And even 
where the shop force seems never to undergo a change 
of any kind, as is sometimes the case, it is not at all un- 
common for a good deal of time to be expended in a fruit- 
less attempt to revive some recollections of methods pre- 
viously resorted to in accomplishing some undertaking 
similar to the one in hand. 

The piece to be machined may be an unusually large 
cylinder, an awkward frame, or some other casting of un- 
usual size or peculiar outline: “Just how was it done the 
last time?” is often the first thought and the first query 
in the shop. The camera here pays for itself and for the 
time of the man who uses it. It enables a record to be 
kept of any method out of the ordinary as applied to a 
piece of work likely to be repeated at some time in the 
future; and inspection of the photographic print may 
often suggest some improvement that can be adopted 
when similar operations are next under consideration. 
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SHOP EQUIPMENT NEWS 


Disk Grinder 


The halftone shows a disk grinder, with sliding table 
and ring-wheel chuck, recently developed by the Diamond 
Machine Co., Providence, R. I. 

The spindle has cast-iron split bearings, tongued and 
grooved for adjustment. The thrust is taken upon the 
right-hand side of the column by hardened and ground 
tool-steel thrust collars and the end play is also taken up 
on the right-hand side by threaded collar and setscrew. 
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Disk GRINDER 


Flanged bearing boxes are provided with dust collars to 
eliminate as far as possible entrance of dust. 

The chucks and disks are interchangeable and the slid- 
ing table is operated by a lever. The table is graduated 
for tilting and provided with micrometer stop for ac- 
curate duplication of work. The left table has semi- 
universal swing with tilting adjustment. 

The driving pulley is 8x7 in., and the machine weighs 
complete 1225 Ib. 


Armor-Plate Planing Machine 


The engraving shows a heavy, double-action armor- 
plate planing machine, recently built by the Newton 
Machine Tool Works, Philadelphia, Penn. 

The tool post carries two steel relief-tool aprons, on which 
tools are mounted to cut on both the forward and return 
strokes. Each apron is mounted on a swivel saddle to re- 
lieve side-tool pressure on respective return strokes. The 
main saddle, carrying the tool post, is counterweighted and 
has power feed and fast-reversing traverse, the latter be- 
ing controlled by a Westinghouse 5-hp. motor. In addi- 
tion an auxiliary swivel saddle is mounted on the main 


nt TM 

saddle to permit planing angular edges. The upright has 
square bearings on the base, and adjustments are made 
by taper shoes inserted from both ends of each bearing. 
A large bronze worm meshing in a steel rack recipro- 
cates the upright. The worm is rotated by a Westing- 
house 50-hp. reversing-planer motor. 

The machine has a capacity for planing sections up to 
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ArMOR-PLATE PLANING MACHINE 


8 ft. in width and 40 ft. in length, at a maximum height 
of 13 ft. from the floor, and the tool post has in-and-out 
adjustment of 20 in. 
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Armature-Winding Machine 


The armature-winding device shown may be hooked to 
any kind of a motor or mechanical drive, and it designed 
to wind any size armature. It consists essentially of a 
universal two-jaw chuck, with jaws that hold the arma- 
ture while being wound, and guide the wire into the 
slots. A pair of screw stops, seen between the jaws, is 
provided, for fixing the point at which the jaws grip the 
armature; that is, when the slot on one side is set, and 
the armature is held against these stops, the other side 
will come true without attention. 

The lead screw controlling the winding jaws has a 
wrench wheel on each end, of such proportions that the 
operator cannot readily exert too much pressure on the 
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delicate core, and thereby damage the teeth, but at the 
same time it is of ample size. As both ends of this lead 
screw are accessible, and turn oppositely, the wrench 
wheels are made to indicate to the touch the direction 
to turn for tightening. There is a large handwheel at- 

















ARMATURE-WINDING MACHINE 


tached to the baek portion of the device, for ready con- 
trol of rotation, stopping, backing, etc. 

This device is a recent development of P. E. Chapman, 
10th and Walnut Sts., St. Louis, Mo. 

<3 
Precision Bench Tools 

The halftones represent improved precision bench tools 
recently developed by Hardinge Bros., Chicago, Ill. 

In Fig. 1 is shown a bench lathe designed especially for 
a heavier line of manufacture and having a swing of 9 
in. The tailstock is of the offset type and the compound 
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INDEPENDENT Stops ON Bencu-LaTHE 
TURRET 
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slide-rest- has been made heavier in proportion to in- 
creased swing. 

An application of independent stops to the bench-lathe 
turret head is shown in Fig. 2. The turret tools may be 
adjusted to these stops regardless of the total or shoulder 
lengths. The use of these stops in small turrets, in which 
the holes are necessarily small, eliminates the necessity of 
making box tools with extra long shanks. 
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Fic. 3. Bencoun- MILLER WITH VER- 
TICAL HEAD AND DRAW-IN 
CHUCK 





A vertical head with draw-in chuck is shown in Fig. 3, 
applied to a small bench miller. This equipment is found 
especially handy on small die work and permits the use 
of small cutters with straight shanks. The bench miller 
is designed along the lines of a plain miller, the table 
being raised or lowered by means of miter gears operated 
at the end of the knee. 


os 
ee 
Boring Bar 
The boring bar shown is a recent development of the 
Marvin & Casler Co., Canastota, N. Y., designed for use 
in connection with its offset boring head with which 
our readers are familiar. 














Fig, 1. 


Bortnc Bar 


The tool is shown in Fig. 1 and consists of a heavy 
bar inserted in place of the drill chuck for deep hole 
work. Fig. 2 shows the bar disassembled. The bar is 
shown at A, B the locknut for locking the bar in place 
and C is the cutter, which is made in various lengths. 
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The key D fits the keyway in the tool C. Both the wedge regular surfaces in the usual sheet glass and obtain a 
and tool are placed in the dovetailed slot in the boring bar’ clear view. 

and secured in position by driving the wedge # under The goggle illustrated represents a line recently de- 
veloped by the Julius King Optical Co., New York, N. 
Y., and Chicago, Ll., which can be obtained in a va- 
riety of styles and colors. 





High-Speed Drilling Attachment 

The halftones show a high-speed drilling attachment 
built by the Graham Mfg. Co., Providence, R. 1. This 
attachment is built in several styles which increase the 
spindle speed in the ratio of 3 to 1. 

To the right is shown the gearing with the cover re- 

















Fic. 2. Component Parts or Borina Bar 


C at any desired point throughout the length of the bar. 
No adjustment of the tool C is necessary, as the depth 
of the cut is controlled by an adjusting screw at the side 
of the head which shifts the bar off center. 


Safety Shop Goggles 


The type of goggle shown in the halftones was de- 
veloped especially for shop use and in its design and con- 
struction the maximum of safety for the wearer was the 
foremost consideration. 

To insure safety to the eye from flying chips and other 














particles the glass used in this goggle is made particu- 





larly strong in order to prevent breakage when struck 


with flying objects, and thus avoiding the additional Hicu-Speep DriLting ATTACHMENT 





moved. The gearing disposed in this manner tends to 
, equalize the drive, and reduce friction and wear. As 
shown, the feed is dependent on the feed of the drill press 
to which the attachment is applied, but another style is 
made, which is provided with a feed quill and lever. 
es 
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Rochester Universal Table 
This table, 38x50 in., has a rotary movement of 360 
degrees and a tilting movement of 90 degrees, so that the 

















Fig. 1. Sarery SuHop GoGGeies 




















Fic. 2. How tue Goaaies WITHSTAND 
IMPACT 


danger from glass entering the eye. An illustration of 
this feature is shown in Fig. 2. The frame is made of 
untarnishable white metal and its freedom from cloth, 
leather and other materials makes it sanitary. The 
glass is ground and polished in order to remove the ir- Rocuester Universat TABLe 
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various machining operations can be finished on five sides 
of a rectangular piece of work at one clamping. For 
traversing it is guided by a tongue engaging a groove 
in the floor plate, and can be moved to and from the 
column by the ratchet, operating a pinion that engages 
the rack in the floor plate. 

It is rotated by a worm, which runs in oil engaging a 
worm gear of large diameter, coarse pitch and wide face. 
The table can be firmly clamped in any position, either 
tilting or rotating and at any angle. 

Graduations are provided reading to 1 deg., and with 
micrometer dial, additional readings can be obtained 
to '/,, deg. It is also arranged with adjustable zero in- 
dicator. One turn of the crank gives 10 deg. in rotating 
the table, and one turn of the crank gives 1 deg. for ele- 
vating. 

A hole 41% in. in diameter with bushing is arranged in 
the center of the table to allow the passage of boring bars, 
It has locking device for clamping the bushings, and is 
provided with oil pocket. This table is manufactured by 
the Rochester Boring Machine Co., Rochester, N. Y. 
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The National Association of 
Manufacturers 


The eighteenth annual meeting of The National As- 
sociation of Manufacturers was held in Detroit, May 
19-20-21. The prominent feature was the same one that 
has dominated the last two conventions, accident pre- 
vention and workmen’s compensation. In the pro- 
gressive work of reducing the hazards of industry, and 
providing relief for the victims of injuries received in 
industrial pursuits, this association leads all other or- 
ganizations in this country. It has spent over $50,000 in 
the work, has printed and distributed literature all 
over this country, has provided gifted speakers for man- 
ufacturers and other organizations, and on the compen- 
sation side, has drafted a model bill that has been the 
basis of legislation in several states. 

A more active campaign of education is to be carried 
on during this year. One feature will be the use of mo- 
tion pictures to teach lessons of safety. At the conven- 
tion of last year, a few such pictures were shown. At 
this convention, on the evening of May 19, a special 
session was held, to which the superintendents and fore- 
men of Detroit factories were invited. Four series of 
pictures were shown. These were entitled “The Work- 
man’s Lesson ;” “The Man He Might have Been ;” “The 
Crime of Carelessness ;’ “An American in the Making.” 
A number of addresses on various phases of industrial 
safety were also given. This session was so well received 
that it was repeated on Wednesday evening in the 
Armory. 

REPORT ON ACCIDENT PREVENTION 


The report of the Committee on Accident Prevention 
and Workmen’s Compensation contained statistics show- 
ing how this movement has spread. 

Quite a number of states have considered workmen's com- 
pensation legislation during the past year, and several bills 
are still pending. However, on the whole, there is a tend- 
ency to await developments, and to base future legislation 
upon the results of laws now in active operation in a num- 
ber of states. 

There is still a difference of opinion as to the advantages 
and disadvantages of the various systems of workmen’s com- 
pensation legislation, and it would require a lengthy analysis 
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to deal with this subject thoroughly. The following sum- 
mary is nevertheless timely: ‘ 

The workmen’s compensation acts have been passed and 
are now in operation in California, Illinois, Kansas, Mary- 
land, Massachusetts, Michigan, Nevada, New Hampshire, New 
Jersey, Rhode Island, Washington and Wisconsin. All of 
these have been passed prior to 1913. 

New legislation has been passed during 1913, in the fol- 
lowing states: Iowa, Minnesota, Nebraska, Nevada, Ohio, Ore- 
gon, Texas and West Virginia. The New York Senate Com- 
promise Bill No. 1064 has been passed by both branches of the 
legislature, and is now awaiting the approval of the gov- 
ernor. At the present time, warkmen’s compensation is a 
live issue in the legislatures of the following states: Cali- 
fornia, Connecticut, Illinois, New Hampshire, Oklahoma, Penn- 
sylvania and Vermont. 

Some results of the association’s nation-wide campaign for 
industrial safety and equitable compensation are: Two hun- 
dred and seventy-six members of the association have placed 
a special man in charge of their shop safety organization 
during the last year and a half. Several dozen manufacturers 
claim to have reduced the number of their accidents, during 
a campaign of from one to two years’ duration, from 10 to 
50%. In more than 50 cases the safety campaign has brought 
about a better appreciation of general efforts in the direction 
of sanitation and welfare work. Twenty or more establish- 
ments have instituted sickness insurance in coéperation with 
their employees, and as a part of their safety campaign. O14 
age and invalidity relief is being considered by several dozen 
manufacturers at the present time. A dozen or more mutual 
insurance and relief associations have been established. Ac- 
cident prevention is invariably one of the most important 
permanent features of these mutual organizations. 


Three speakers told of practical results from their ac- 
cident prevention and compensation work. J. A. Rob- 
ertson, of the Eastman Kodak Co., by means of lantern 
slides and motion pictures, showed what his firm has 
dene to safeguard machinery and reduce injuries. Com- 
parative figures proved the efficiency of the methods em- 
ployed; first, in reducing the number of accidents and, 
second, the loss of working time. James B. Douglas, of 
the United Gas Improvement Co., of Philadelphia, 
showed similar work in an entirely different field, large- 
ly outdoor activities. L. B. Robertson, of the Ford Mo- 
tor Co., reviewed the Michigan Compensation Act and 
its results. This has been commented upon in these 
columns. 

These three addresses show that the principle of acci- 
dent prevention and compensation for injuries is now 
firmly fixed in our industries, and that we have already 
reached the stage where comparative results are avail- 
able. 

FIRE PREVENTION 


A vigorous report, upholding the principle of fire pre- 
vention, was presented by the committee, followed by an 
address by Joseph Johnson, Fire Commissioner of New 
York City. This was a review of the fire-prevention 
crusade that the commissioner is carrying on in this city. 
It has been an exposure of fire-insurance methods of 
certain industries making seasonable goods, where fires 
are of frequent occurrence at certain times of the year, 
and of the so called “Arson Trust.” All this was made 
public about Jan. 1, of this year. The results to date 
are astounding. Here are Commissioner Johnson’s own 
words: 


The result of this crusade in the first four months of 1913 
was a revelation even to us. There were in the first four 
months of 1912, 5884 fires in Greater New York, and in the 
first four months of 1913, only 4450—a reduction of 1434. The 
total fire loss in the first four months of 1912, was $4,801,530, 
and in the first four months of 1913, $2,376,298—a decrease of 
$2,425,232, or 50.5 per cent. 


Joseph W. Bryce made a plea for the continued im- 
provement of the relations between employers and em- 


ployees. He said, in part: 





May 29, 1913 


I recently listened to a speech by a gentleman who said 
that he was glad to know some employers who were big 
enough and broad enough, and long-sighted enough to be 
always ahead of the game; who adopted improvements in ac- 
cident prevention, in hours, pay and care of the employees in 
their factories to such an extent that legislation could never 
affect them. I was very glad to second that thought, because 
I also know of a large class of employers in this country who 
are keen and long-sighted enough to see that the struggle 
between the forces of labor and capital can best be overcome 
and dissipated by wise division of the profits of the industry, 
and a proper care for their fellows in the ranks. 

ag in the evolution of civilization, this larger view 
of brotherhood is coming into existence. 1 believe that some 
of the larger employers are thoroughly imbued with that 
spirit of brotherhood If we are to have organiza- 
tion, and it seems inevitable now in all matters, why should 
we not attempt to make a constructive organization, in which 
the workingmen and employers may have representation for 
the purpose of finding a common ground upon which in- 
dustry may go on to the advantage of all concerned—the 
workingman, employers, and the public. 

Profit-sharing, copartnership, wage dividends, accident pre- 
vention, old-age pensions, are all questions that must be 
settled and settled right. The employer who is not giving 
concrete consideration to these questions is not doing his 
whole duty to himself or his fellow men. 


LaBor Reports 


James A. Emery, general counsel National Council 
for Industrial Defense, reviewed features of the legisla- 
tion passed and proposed during the last year dealing 
with relations of employers and employees. Referring to 
the Federal Eight Hour Act, he stated that no other 
similar law had presented such great difficulties in in- 
terpretation. He warned all bidders on material where 
manufacture might come under the operation of this 
act, to ascertain in advance from the governmental de- 
partment involved, whether or not the provisions of this 
act applied to the particular case in question. 


OTHER REPORTS 


The Oldfield Patent Bill was analyzed and its pro- 
visions condensed by Gilbert 8S. Montague, of the New 
York Bar. The chairman of the Committee on Indus- 
trial Education reviewed the vocational education situ- 
ation as it now exists in this country and presented in 
detail the results of the operation of the new Wisconsin 
law. On Sept. 1, 1912, there were 2500 students, 
youths and adults, in the continuation schools of that 
state. On Feb. 1, 1913, there were 16,000, or some 
five times as many as are in all the other industrial 
schools of this country. The cost of education is about 
$10 per pupil per year. The cost in full-time trade 
schools varies from $200 to $300 per pupil per year. 
The legislature of Wisconsin recently appropriated 
$300,000 for the continuation and extension of this 
education work. Among the resolutions approved was 
one supporting the purpose and principle of the Page- 
Wilson bill to appropriate Federal funds for vocational 
education. Another declared for a department of man- 
ufactures, with its secretary in the President’s Cabinet 
and a third urged manufacturers to load freight cars to 
their capacity and load and unload them with all pos- 
sible dispatch. 

George Pope, of Hartford, was elected president of the 
association. The retiring president, John Kirby, Jr., was 
presented with a check for $10,000 in appreciation of his 
work for the association during the past four years. 

Detroit fully lived up to its reputation as a conven- 
tion city by providing entertainment for the visiting 
members and guests. 
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Spring Convention of Mechanical 


Engineers 


The Spring meeting of the American Society of Me- 
chanical Engineers was held in Baltimore, Md., at the 
Hotel Belvedere, May 20 to 23 inclusive, the last day 
being devoted to an excursion to Annapolis which was 
highly enjoyable in every way. 

After the report of tellers as to the 605 members 
elected and the promotions to higher grades and the 
announcement of amendments to the constitution re- 
garding the new grade of Associate Member, together 
with the new qualifications required for membership in 
such, the increase of age from 30 to 32 being the main 
change, the proposed code of ethics was discussed and 
finally sent to the Council for submission to the members 
for ballot. Charles H. Manning was elected to honor- 
ary membership. 

Wm. J. Andrews suggested that the Council take ac- 
tion in suitably marking the grave of John Fitch, who 
built a steamboat which publicly carried passengers for 
a short period on the Delaware River as early as 1790. 
This grave is now almost unknown and is unmarked in 
Bardstown, Ky., the old burying ground now being un- 
der the control of the John Fitch chapter of the D. A. R. 

The majority report of the Committee on Standards 
for Involute Gears was also presented, this being signed 
by Wilfred Lewis, Gaetano Lanza and Hugo Bilgram. 
No report was presented by the other two members of 
the committee. 

The proposal for the use of the myriawatt was ably de- 
fended by H. G. Stott and others, these pointing out 
that it was not a new unit as had been charged but an 
old unit, the watt, in a larger size for more convenient 
use. It is to give the engineer a means of increasing 
both ends of his power plant with the same unit, instead 
of reverting to boiler horsepower, economizer horse- 
power, indicated horsepower and kilowatt for these va- 
rious units of the power plant. The turbine in fact 
has no satisfactory horsepower rating. 

It was pointed out that the myriawatt comes within 2 
per cent. of the accepted and much used boiler horse- 
power, and as a fair efficiency for power plants is about 
10 per cent., the myriawatt can well represent the inpat 
while kilowatt gives the output in current or otherwise. 
A further reason urged for its adoption is the fact that 
it conforms with the use of the C. G. S. system of meas- 
urement already adopted by 22 countries, uniformity 
with general practice being highly desirable. 

The papers at the Wednesday session were “Tests of a 
Hydraulic Buffer” by Carl Schwartz; “The Present Con- 
dition of the Patent Law,” by Edwin J. Prindle; “Shad- 
ing in Mechanical Drawings,” by Theodore W. Johnson; 
“Cost of Upkeep on Horse-Drawn Vehicles Against 
Electric Vehicles,” by W. R. Metz and “The Present 
Operation of Gas Engines Using Blast Furnace Gas as 
Fuel,” by Charles G. Sampson for the Gas Power Sec- 
tion. 

The afternoon was devoted to seeing the high-pressure 
system of the city and a trip around the harbor on the 
municipal steamer “F. C. Latrobe.” This proved en- 
joyable to the many who took advantage of the oppor- 
tunity afforded to pass old Fort McHenry and other 
interesting points. 

The Thursday session was entirely devoted to fire pre- 
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vention and the protection of life in factories. The 
papers were: ”The Baltimore High Pressure Fire Ser- 
vice” by James B. Scott; “National Standard Hose 
Couplings and Hydrant Fittings for Public Fire Ser- 
vice,” by F. M. Griswold; “Debarment of City Con- 
flagrations,” by Albert Blauvelt; “Allowable Height and 
Area in Factory Buildings,” by Ira H. Woolson; “The 
Protection of Main Belt Drives with Fire Retardent 
Partitions,” by C. H. Smith; and “The Life Hazard in 
Crowded Buildings Due to Inadequate Exits,” by H. F. 
J. Porter. 

The afternoon was given over to the inspection of the 
Jones Falls Conduits and the Sewage Pumping Plant, 
followed by a reception and dance in the evening, tender- 
ed by the Engineers’ Club of Baltimore. 

On Friday, an all-day excursion to Annapolis with 
luncheon at the famous Carvel Hall was a feature which 
will long be remembered by all who participated. 

While the attendance was not quite as large as usual 
on account of its being so close to the trip to Germany, 
there was ample evidence that the decision of the Council 
to put all conventions on a self-sustaining basis and so 
relieve local members from heavy financial burdens, was 
well considered and timely. There is enough for loca! 
members to do, in the way of service, as those of the 
Engineers’ Club of Baltimore can testify, without adding 
the duty of soliciting subscriptions. And no one who at- 
tended the Baltimore convention will say that it lacked 
for warmth or good fellowship because each man paid 
his own way. 


LA 
ve 


Heat Treatment of Steel 


In his presidential address before the Institution of Me- 
chanical Engineers of Great Britain. Sir H. F. Donaldson 
called attention to the importance of heat treatment of steel 
as follows: 

At present, inadequate 
heat treatment of steels. 


attention is too often afforded to 
It is quite likely that there are not 
the con- 


a few mechanical engineers who fail to appreciate 
siderable effects which even small differences in _ tempera- 
ture in heat treatments may have on ordinary steel. It may 


even surprise some to hear that a variation in one tempera- 
ture of a series of treatments, which would be represented 
by a number of degrees much less than those between the 
freezing and boiling point of water, will so act as to make 
the material, which with one series is suitable for some pur- 
pose, entirely unsuitable with another series. ; 

Let me quote from actual trials what this means. Ordi- 
nary steel, containing about 0.53 per cent. carbon, fairly high 
in silicon (about 0.18) and manganese (about 0.84), was in- 
vestigated, and with certain treatments gave the following 
mechanical tests: Yield point, 36 tons per sq.in.; breaking 
load, 56 tons per square inch; elongations, 8 per cent. on 2 
in. effective length. The same quality of steel, by varying 
heat treatments (heated 790 deg. C.), oil quenching (about 
80 deg. C.) and reheating (about 330 deg. C.), gave approx- 
imately the following results: Yield point, 68 tons per 
sq.in.; breaking load, 84 tons per sq.in.; elongation, 2 per 
cent. on 2 in. effective length. 

When the same initial heating and oil 
coupled with a reheating temperature raised 
Cc. (that is, to about 400 deg. C.), the test results were ap- 
proximately as follows: Yield point, 42 tons per sq.in.; 
breaking load, 64 tons per sq.in.; elongation, 16.5 per cent. on 
2 in. effective length. 

With such varying results 
grounds for pressing for scientific 
for no amount of rule-of-thumb or 
insure uniformity in results with so narrow a 
the matter of one temperature. It seems clear, therefore, 
that there is essential need for some arrangements which 
shall not depend upon the natural gifts or unaided ability of 
a Single individual, and that some system of pyrometry 
is called for as a protection against failures. 

The installation of apparatus of this sort is by no means 
common, and is apt to be regarded by many as somewhat in 
the nature of a luxury. It ought not to be so regarded, for 
nothing short of it will insure prevention of failure and 
waste arising from mistakes in heat-treatment operations. 

Such apparatus would not be without its use in the ordi- 
nary miscellaneous foundries, as well as those specially pro- 
vided for particular products, for more uniform results could 
probably be got with castings if greater attention were paid 
to the temperature of the metal when poured and subse- 
quently cooled, and even to the speed at which the material 
was reduced to and from a molten condition. If scientific 
knowledge, coupled with the necessary practical experience, 
is brought to bear upon such matters as these, the under- 


quenching were 
by only 70 deg. 


seem to be very good 
actual work, 
could ever 
margin in 


there 
methods in 
expert eye 
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taking will reap large advantages in higher efficiency of 
output, less waste, and consequently actually cheaper pro- 
duction. 





NEW PUBLICATIONS 











PRACTICAL MATHEMATICS FOR TECHNICAL STUDENTS. 
By George Howe. Five hundred 4%x7\% in. pages; 326 
illustrations; indexed. Price, $1.50. D. Van Nostrand Co., 
New York, N. Y. 

PRACTICAL GEOMETRY AND GRAPHICS FOR TECHNICAL 


STUDENTS. By E. L. Bates and F. Charlesworth. Six 
hundred and twenty 4%x7 in. pages; 566 illustrations; 
indexed. Price, $2. D. Van Nostrand Co., New York, N. Y. 


Reviewed by E. H. FISH 

Among all the textbooks whose claim on our attention is 
accentuated by the term practical, it is a relief to occasionally 
run across one that justifies the title. When such books come 
in pairs, as in this case, there is no limit to the pleasure 
of the reviewer. 

The authors have evidently endeavored to find some useful 
application for the mathematical theorems and problems 
which they have presented. Except in isolated cases, such 
as in the introduction to algebra and in the geometry, the 
conic sections, they have succeeded most admirably. The in- 
troduction to descriptive geometry follows the time-honored 
methods of Church, which seems rather a pity as it seems 
as if authors who have been so consistently original could 
have persisted in their originality still further. 

The Practical Mathematics deals with arithmetric, algebra 
duodecimals, geometrical definitions and constructions, loga- 
rithms, mensuration, center of gravity, variation, binomial 
theorem, vectors, trigonometry, calculus, etc. 

The Geometry deals more fully with geometrical construc- 


tion and mensuration, loci, conic sections, solid geometry, 
graphics, repeats the chapter on vectors, funicular polygon, 
moments, kinematics, descriptive geometry of lines, solids 


and surfaces, shadows and contours. 

The first impression made by these books on one who is 
familiar with textbooks is an apparent prolixity. As he reads 
on, however, he discovers that the authors have simpl; 
written out the steps of each problem fully rather than leave 


the connecting steps to the imagination. For the student 
who must work alone, this complete treatment must be of 
great assistance, and none less to the classroom teacher, 


especially if he is not himself sufficiently familiar with en- 
gineering work to be able to pick up desirable problems 
easily. 





PERSONALS 











J. W. Keller has been appointed chief engineer of the Otis 
Steel Co., Cleveland, Ohio. Mr. Keller was formerly engineer 
with the Wm. Tod Co., Youngstown, Ohio. 


H. L, Watson, until recently sales engineer with the Allis- 
Chalmers company’s Boston office, has become sales manager 
of the De Laval Steam Turbine Co., Trenton, N. J. 


James H. Baker, forging engineer and an occasional con- 
tributor to our columns, has removed from Pittsburgh and 
will make his headquarters at 4501 Lakeside Ave., Cleveland, 
Ohio. 


W. F. Rust, formerly chief engineer of the Youngstown 
Sheet & Tube Co., Youngstown, Ohio, has accepted the posi- 
tion of general superintendent of the Otis Steel Co., Cleve- 
land, Ohio. 


J. C. MeQuiston, manager of the Westinghouse Depart- 
ment of Publicity, was appointed chairman of the publicity 
committee of the Illuminating Engineering Society in connec- 
tion with its convention in Pittsburgh on Sept. 22 next. 


F. H. Hanson, supervisor of materials, Lake Shore & 
Michigan Southern Ry. Co., Cleveland, Ohio, has been pro- 
moted to the position of assistant master car builder, at the 
Collinwood shops. H. W. Gardner succeeds him as super- 
visor of materials. 


A. J. Doughty, for the past seven years factory manager 
of the Burroughs Adding Machine Co., has resigned from that 
position, and leaves July 1. He has not decided upon his 
future business connections, but will spend the summer in 
Europe with his family. Mr. Doughty will be remembered 
by many as formerly factory manager of the Chicago Pneu- 
matic Tool Co. 





AMERICAN 


May 29, 1913 






METAL WORKING 


NEW ENGLAND STATES 
10, damaged the plant of the Laughlin Co., 


Fire, May 
manufacturer of marine hardware, 
extent of $8000. 

William H. Leland & Co., Worcester, Mass., have let the 
contract for the construction of a one-story brick garage 
at 1025 Southbridge St. 

The Weeden Land Co., 327 Elmwood Ave., Providence, R. L., 
is having plans prepared by William R. Walker & Son., 48 
Custom House St., Providence, for an automobile-service sta- 
tion for the “Cadillac” automobile. It will be a three-story 
concrete and steel building, 65x95 ft. 

The Pequonnock Foundry Co., Inc., Bridgeport, Conn., has 
awarded a contract to build an addition to its plant. It will 
be of brick, 40x92 ft., one-story. 

The Wallace Barnes Co., Bristol, Conn., manufacturer of 
steel springs, will build a_ brick factory, mill construction, 
50x120 ft., four stories. Unkelbach & Perry, New Britain, 
are archs. 

The Traut & Hine Mfg. Co., manufacturer of buckles, etc., 
contemplates the construction of a one-story, 32x60-ft. ad- 
dition to its plant, at New Britain, Conn. 

The Bavier Mfg. Co., manufacturer of hardware special- 
ties, 91 Bay St., New Haven, Conn., contemplates the enlarge- 
ment of its plant. 

Extensive improvements to the garage of W. W. Wakelee, 
Church Hill, Newton, Conn., are under consideration. 


MIDDLE ATLANTIC STATES 


We are officially advised that the American Separator Co., 
Bambridge, N. Y., manufacturer of hand crane separators, 
has completed an office building, three stories, 30x60 ft., on 
Railroad Ave. The old office will be used for manufactur- 
ing space in the main plant. 

Fire, May 20, destroyed the plant of the National Lead 
Co., in the Mill Island section of the Canarsie waterfront, 
Brooklyn, N. Y. Loss, $100,000. 

The Greenwood Cemetery Corp., 
tained a permit to erect a one-story 
and 36th St., Brooklyn, N. Y. 

The Amphibious Garage Co., Buffalo, N. Y., is having plans 
drawn for the construction of a garage for automobiles and 
motor boats on the Jones property, between Ontario St. and 
Riverside Park. This company has leased 1200 ft. of water 
front on the Niagara River and a portion of the uplands fac- 
ing Niagara St. on which the entrance to the garage will be 
located. 

The Grimm Mfg. Co., manufacturer of special tools for 
carpenters and contractors, is building a new factory at Gil- 
lette and East Delavan Aves., and the New York Central R.R. 
Belt Line, Buffalo, N. Y 

Fire in the plant of the Lumen Bearing Co., Buffalo, N. Y., 
May 12, caused a loss of $25,000. The part of the plant de- 
stroyed contained some machinery. 

The American Car & Foundry Co. is building an addition 
to its plant at Depew, N. Y. 


We are officially advised that the New York Telephone Co., 
New York, N. Y., has commissioned John T. Eimpson, Essex 
Bldg., Newark, N. J., to act as consulting engineer and to 
prepare plans for the construction of a two-story automobile- 
repair plant, of reinforced concrete, 150x75 ft., in Long Island 
City, L. L, N. Y. Plans will be ready for bids in about one 
week. 


The Niagara Falls Furnace Co., which recently increased 
its capital stock from $50,000 to $100,000, is enlarging its 
plant at Niagara Falls, N. Y., to a capacity of 3500 furnaces 
per year. 

According to press reports, the General Fire Alarm Cor- 
oration of New York, will build a factory in the north end, 
iagara Falls, N. Y., for the manufacture of an automatic 

fire detector for use in residences and public buildings. 


Portland, Maine, to the 


Brooklyn, N. Y., has ob- 
garage at Fifth Ave. 


A new factory is to be erected by Frederick Hart, manu- 
facturer of special machinery and appliances, at Poughkeep- 
sie, N. Y. Estimated cost, $25,000. 


Additions are to be made to the plant of Adriance Platt & 
Co., manufacturers of agricultural machinery, at Poughkeep- 
sie, N. Y. G. H. Carver is mer. 


The Stuart & Peterson Co., Burlington, N. J., manufacturer 
of stoves, ranges and heaters, will make immediate improve- 
ments and additions in its plant. The company contemplates 
the erection of a new enameling shop. 


The Boynton Furnace Co., Jersey City, N. J.. manufacturer 
of furnaces, ranges, etc., will build a one-story brick addition 
to its plant on Pacific Ave. 


_The William Smith & Sons Co., Lambertville, N. J., manu- 
facturer of hairpins and metal novelties, is building an addi- 
tion to its plant. 


Robert Palkowich, Newark, N. J., will build a two-story 
wagon-repair shop at 262 South 20th St. 
structure has been issued. 


A permit for the 
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NEW AND ENLARGED SHOPS 


The Prest-O-Lite Co., Newark, N. J.. manufacturer of gas 
tanks for automobile service, will build a one-story steel ad- 
dition to its plant, 31x63 ft., at 788 Frelinghuysen Ave., to be 
used in part as a charging room. 

The Orange Iron Foundry has been organized by Andrew 
Saporita, 41 Crane St., Orange, N. J., to manufacture sash 
weights and miscellaneous castings. 


The Neptune Meter Co., New York, manufacturer of water 
meters, has filed notice of an increase in its capital stock 
from $500,000 to $2,000,000 at Trenton, N. in accordance 
with its New Jersey incorporation charter, for extensions in 
its business. 


The W. R. Thropp & Sons Co., Trenton, N. J.. manufacturer 
of rubber-mill machinery, has taken out a permit to make 
atterayens and additions in its plant on East State St. Noted 
Apr. 17. 

The Mott Iron Co., Trenton, N. J., has awarded the con- 
tract for the erection of a four-story addition to its plant to 
cost about 150,000. 


A. Albright & Son, Allentown, Penn., have been granted 
a permit to build a brick addition to the garage at 1544 Wal- 
nut St. 


H. O. Beebe, Allentown, 
construct a garage at 1101 


_ The Meadville Malleable Iron Co., Meadville, Penn,, is tak- 
ing bids for the erection of a’*brick and steel factory building 
to cost $15,000, from plans by E. J. Weaver, Crawford County 
Trust Bldg. 

Bids are being received, for the construction of a garage 
for Lit Bros., to be one story, 95x115 ft., after plans by Stearns 
& Easton, North and Bouvier Sts., Philadelphia, Penn. Cost, 
$40,000. 

Bids are being received by the Philadelphia Transit Co. 
for the construction of a car barn, to be located at 13th and 
Mifflin Sts., Philadelphia, Penn. Cost, $150,000. 

Peuckert & Wunder, archs., are preparing plans for a four- 
story machine shop for the Haverford Cycle Co., to be built 


Penn., has obtained a permit to 
Linden St. for Winfried Stephens. 


at 824 Cherry St., Philadelphia, Penn. Max M. Shadkin is 
pres. 
The Heydt-Hass Motor Co., Reading, Penn., will have a 


Washington St. are 
new building 


buildings at 413-415 


new garage. The 
room for the 


to be demolished to make 
The Western Maryland R.R. Co., Baltimore, Md., will erect 
gf machine shop, roundhouse and an electric-service station 
at Baltimore, Md. 
Fire, May 12, destroyed the plant 
Wheel Co., Harford Road and the Baltimore & 
Baltimore, Md. Loss, $100,000. 


of the Baltimore Hub 
Ohio R.R,, 


SOUTHERN STATES 
The No-Draft Ventilator Co., recently incorporated with a 
capital stock of $50,000, has secured the plant of the Staun- 
ton Cooperage Co., at Staunton, Va., and will equip it for the 
manufacture of a patented ventilator. W. A. Pratt is pres. 


The Bellaire Automobile Co 
vicinity of Wheeling, W. Va. 

We are officially advised that the Blake Car Step Co. has 
decided to expend from $4000 to $5000 for extending its plant 
at Charlotte, N. C. 

The Columbia Receiptograph Co., recently incorporated at 
Columbia, S. C., with a capital stock of $200,000, will establish 
a plant for the manufacture of a portable receipting machine 
for pocket use. B. F. Taylor is one of the incorporators. 

The Piedmont Metal Roofing Co., recently incorporated at 
Dallas, N. , with a capital of $25,000, contemplates the es- 
tablishment of a plant in that city. H. M. Clemer is one of 
the incorporators. 

W. W. Vass, Raleigh, N. C., is having a two-story garage 
erected on South Salisbury St., near West Morgan St. 

J. W. Haddock, Delray, Fla., is having an addition built 
to the Trasker garage, which he recently purchased. The ad- 
dition will be used as a repair shop. 

The St. Petersburg & Gulf Street Ry. Co. will build a tool 
and repair shop at St. Petersburg, Fla. 

The U. S. Sign Co. has leased the building at Locust and 
Fifth Sts., Gadsden, Ala., and is remodeling it. W. R. Huston 
is supt. 


The Gessner & Groh Electric Welding Co., New Orleans, 
La., has plans for establishing a plant at Mobile, Ala. 


Cook & Laurie are having plans prepared for the construc- 
tion of a garage at Montgomery, Ala. The building will be 
three stories, 62x77 ft., of steel-frame construction. 


Cc. J. Brece, Mansfield, La., will establish a tin shop at that 
point, to cost approximately $12,000. 

Fire, May 17, destroyed the automobile-repair shop and 
ice plant of C. T. Rantz, 4118 Carrollton Ave., New Orleans, 
La. Loss, $15,000. 


will erect a garage in the 
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The Crescent City Bed Co. has secured a permit to build 
etd at Orange and Richard Sts., New Orleans, La. Cost, 

5,000. 

The Houston & Shreveport Ry. Co. will build a new round- 
house and some trackage to cost about $23,000, at Shreve- 
port, La., 

Marr & Holman, archs., Nashville, Tenn., 
plans for a garage, 175x50 ft., for Sidney Riddle. 
cost, $15,000. 

The Louisville & Nashville R.R. Co. has acquired the nec- 
essary land for its repair shops at Lexington, Ky., and will 
proceed shortly with construction work. The general offices 
of the company are at Louisville. 


MIDDLE WEST 


The Hydraulic Press Mfg. Co., CarSagtee. 
ceiving bids for the erection of a shop building. 

The Cleveland Galvanizing Works, Cleveland, Ohio, will re- 
ceive bids for the erection of a four-story plant. The build- 
ing will be 30x130 ft. 

The Columbus Bolt Works, Columbus, Ohio, has awarded 
the contract for the erection of a one-story factory, 40x170 
ft. The cost is estimated at $8000. 

The J. W. Brown Mfg. Co., Columbus, Ohio, has acquired 
a five-acre site on the Marion Road on which a modern plant 
will be erected. The company manufactures automobile lamps 
and trimmings. 

The S. & M. Tire Co., Akron, Ohio, is considering the erec- 
tion of a plant at Coshocton, Ohio, for the manufacture of 
steel rims for tires. 

The Hamilton Foundry & Machine Co., Hamilton, Ohio, 
has awarded the contract for the erection of an addition to 
its foundry. The building will be 60x450 ft. The cost has 
been estimated at $20,000. 

An addition to the Salem Tool Co.’s plant, on Depot St, 
Salem, Ohio, has been commenced. It will be of brick, one 
story, and will cost $4000. 

Application has been made to the Secretary of State by 
the Suspension Roller Bearing Co., of Sandusky, Ohio, for 
permission to increase its authorized capital from $250,000 to 
$300,000. The plant is to be enlarged accordingly. 

The Auto Headlight & Oscillator Co. has been organized 
with a capital of $50,000, for the manufacture of motor-car 
lamps and sundries. N. E. Carter, C. R. West and C. F. Gordon 
are interested. A factory will be established at Indianapolis, 
Ind. 

The Wizard Motor Co., Indianapolis, Ind., will enlarge its 
plant so as to provide space for the manufacture of motors 
for use in cycle cars. The company now manufactures twin 
motors for motorcycles. E. H. Habig, pres. of the company, 
is the designer of the new motors which are slightly larger 
than the motorcycle motor. 

The Swartz Electric Co., Indianapolis, Ind., will erect two 
factories of reinforced concrete and steel. Estimated cost, 
$10,000, 

The Chalmers Motor Car Co., Detroit, Mich., has awarded 
contracts for the construction of an addition to building No. 1. 

The Paige Motor Car Co., Detroit, Mich., has completed 
plans for the erection of a new plant on McKinstry St., De- 
troit. The firm manufactures automobiles. 

The Ford Motor Co., Detroit, Mich., has received bids for 
the erection of an addition to its service building at High- 
land Park, Mich. 

The Romeo Foundry Co., South Park, Mich., has broken 
ground for the addition to its plant, which will double the 
present capacity. 

The Chicago Ferrotype Co., 511 Laflin St., Chicago, IIL, 
is receiving bids for the erection of a four-story and base- 
ment factory addition, 50x80 ft. The cost is estimated at 
$32,000. 

The Cribben 
addition to its stove foundry, 
Bldg., Chicago, Il. 

The Chicago Steel Products Co., Chicago, Ill, a newly 
formed company, has acquired a seven-acre site at Elgon 
Ave. and Canal Pl. The company will erect works on the 
site. 

Marshall, 


have prepared 
Estimated 


Ohio, is re- 


Sexton Co. will build a three-story brick 
175x150 ft., at 700 Sacramento 


Field & Co., Chicago, Ill, will build a garage 
for their North Side auto trucks, 75x150 ft., one story, of 
brick, at 351 East Raveneswood Ave. 

The Illinois Malleable Iron Co., Chicago, Ill, has secured 
a permit and will erect a one-story foundry to cost $20,000. 

The Wisconsin Steel Co., Chicago, IIL, will build a $45,000 
steel will at 106th St. and Torrance Ave. R. H. Oliver is 
arch. 

The Galesburg Malleable Casting Co., Galesburg, IIL, is 
contemplating the erection of an addition to its plant. 

A one-story, red pressed brick manufacturing plant, 44x80 
ft., is to be erected for Priebe Bros., Antigo, Wis., manufac- 
turers of metal building supplies. 


The M-A-Z Concealed Hinge Co. has been incorporated 
with a capital of $10,000, to manufacture hinges and locks for 
motor-car bodies and other purposes. H. M. Mink, Edward 


Anderson and J. P. Zens are interested. A pliant will te 


established at Kenosha, Wis., at once 


The Harley-Davidson Motor Co., Milwaukee, Wis., will 
soon start work on the erection of a £50,000 addition to its 
motorcycle factory at 38th and Chestnut Sts. It will be 
of reinforced concrete an1l prick. 


The American Gas Engineering Co., Sheboygan, Wis., re- 
cently incorporated with a capiral of $50,000, has broken 
ground for the construction of three buildings. For the pres- 
ent the company will engage in genera! machine work, cut- 
ting, welding, etce., and later on will manufacture gas and 
gasoline engines. Special attention will be given to auto- 
mobile work. Noted May 4%. 
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The Swaney Auto Co., Carroll, Iowa, has let contracts for 
the construction of a garage on Sixth St. west of Adams 
- enn new structure will be 500x132 ft., one-story with 
asemen 


The Dubuque Boat & Boiler Co., Dubuque, Iowa, is plan- 
ning the construction of a plant to replace the one recently 
destroyed by fire. Estimated cost, $25,000. Noted May 6. 


Herman Ewald, Winnebago City, Minn., will soon begin 
were on the construction of a 50x100-ft. garage at Kiester, 
nn, 


Charles Wood, Rothsay, Minn., is making alterations to 
Melby’s machine shop, which he recently purchased. As soon 
as completed he will open a garage and repair business. 


The Union Iron Works, Pittsburg, Kan., contemplates con- 
structing an addition to the plant at Pittsburg to cost $5000. 


The St. Louis Southwestern Ry. Co., Texarkana, Ark., is 
planning to improve and enlarge its roundhouse and machine 
shops at Texarkana. 


The Hicks Gas Engine Mfg. Co., Orange, Tex., is having 
plans completed for the erection of a factory in Orange. 


WESTERN STATES 


The roundhouse of the Oregon Short Line R.R. Co., Sho- 
shone, Idaho, was damaged by fire, May 21, at a loss of $50,- 
000. Frank Gross is supt., Shoshone. 

The commercial garage of the Overland Co., Lovelock, 
Nev., was destroyed by fire, May 8, causing a loss of $45,000. 
It is understood the plant will be rebuilt. 

The Float Plunger Pump Co., which has been organized 
by J. P. Dunaway, of Deming, N. M., and associates, will 
erect a plant for manufacturing pumps at Miami, Ariz. 

The Santa Fé, Prescott & Phoenix Ry. Co., has broken 
ground at Prescott, Ariz., for the erection of new machine 
shops. The shops will occupy a site 200x500 ft. and will cost 
about $100,000. 

The Portland, Eugene & Eastern Ry. Co. will tild car 
shops, machine shops and a repair plant at Bolton, Ore., to 
cost approximately $1,000,000. 

The Northwestern Steel Co., Portland, Ore., has acquired 
a site at Portland. and will erect a steel-fabricating plant 
estimated to cost $250,000. The new plant will have a capac- 
ity of at least 2000 tons per month. W. H. Cullers is one of 
the officers of the company. 

The Bakersfield Garage & Auto Supply Co., Bakersfield, 
Calif.. Erb & Drury, proprietors, will construct a two-story, 
57x149 ft., addition. he added space will contain a machine 
shop and repair department. 

The Krit Agency at El Centro, Calif. will build a garage 
on Main St. Specifications call for a 50x100-ft. building. J. S. 
Pitts is mer. 

H. W. O'Melveny, Los Angeles, Calif., plans for the erec- 
tion of a commercial garage and machine shop at 12th and 
Figueroa Sts., Los Angeles. The building will be 60x150 ft. 
Morgan, Walls & Morgan, Van Nuys Bldg., Los Angeles, are 
preparing plans. 

The M. S. Bulkley Co., Los Angeles, Calif., which recently 
took over the Pacific Coast distribution of the “Autocar,” has 


completed plans for the construction of a new garage. The 
structure will be 50x470 ft., with a width of 125 ft. 
CANADA 
Canadian Drednot Motor Trucks, Ltd., Montreal, Que., 


plans to erect a new and larger factory, and will make a new 
issue of preferred stock for that purpose. 

The Pratt & Letchworth Co., Brantford, Ont., has awarded 
a contract for rebuilding its piant wnich was recently burned, 
The cost will be about $20,00% Noted May §&. 

The Dennis Wire & Iron Co., London, Ont., will enlarge its 
present plant at a cost of $20,000. Special machinery and a 
new heating system will be required. 

The Pacific Ry. Co., North Bay, Ont., has let the contract 
for the erection of its new shops at North Bay. About $350,- 
000 will be expended. 

The Ottawa Electric Ry., Ottawa, Ont., has awarded a 
contract for the erection of a garage to cost $8000. It will 
be of brick construction, concrete foundation and patent roof- 
ing. J. Albert Ewart, 193 Sparks St., is arch. 

The Saskatchewan Mfg. Co. plans the erection of a plant 
at Saskatoon, Sask., for the manufacture of farm machinery. 
P. S. Houghton, Crooksten, Minn., heads the company, which 
is capitalized at $200,000. 

McArity & Sons, St. Johns, N. B., are having plans pre- 
pared for a foundry on Marsh Rd. Lockwood, Greene & Co., 
60 Federal St., Boston, Mass., are archs. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Pierce & Townsend, Bangor, Maine, will build a new ro- 
tary lumber mill with steam feed, which will be 60x100 ft., at 
East Machias, Maine. 

The Continental Paper Bag Co., Rumford, Maine, is con- 
templating the erection of a mill for the manufacture of 
envelopes. 

A site has been purchased by William Watso, Pierreville, 
Que., at St. Albans, Vt., for the construction of a factory 
for the manufacture of Indian baskets, etc. 

Monks & Johnson, 7 Water St., Boston, Mass., are the en- 
gineers in charge of the construction of a new factory for 
the Eclipse Mfg. Co., manufacturer of skirts, 611 Washington 
St., Boston. The building will be of reinforced concrete, 70x 
100 ft., three stories and the contract for its erection has been 
awarded. The estimated cost is about $90,000. 
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The Indian Orchard Co., manufacturer of cotton goods, has 
awarded the contract for a factory to be erected at Indian 
Orchard, Mass. It will be of brick, 60x200 ft., one story, mill 
construction. 

Plans are being prepared by the Eaton-Dikemand Paper 
Co., Pittsfield, Mass., for the enlargment of its plant. 

The Hurley Shoe Co. has awarded the contract for the 
construction of a three-story, 100x45 ft., addition to its plant 
at Rockland, Mass. 

Fred U. Wells will build a four-story laundr 
Franklin St., Springfield, Mass., of brick, 58x100 ft. 
cost, $26,0000. 

Fire, May 12, destroyed the plant of the Arctic Cabinet 
Works, Arctic, R. I Estimated cost, $5000. 

The Siemon Hard Rubber Co., Bridgeport, Conn., whose 
plant is located in the West End, has awarded contract for 


the foundations for a new building. It will be 50x175 ft., one 
The Fletcher Engineering Co. 


building on 
Estimated 


story, of reinforced concrete. 
is arch. 

Plans have been completed by Charles R. Makepeace 
& Co., Providence, R. L, for a new six-story factory, 200x90 
ft., of brick with concrete foundation and gravel roof for 
the Cluett-Peabody Co., shirt maker. Estimates are being 
received. Noted May 22 

Preliminary arrangements are being made for the con- 
struction of a new factory for the Vanderhoef Straw Hat Co., 
South Norwalk, Conn. 


MIDDLE ATLANTIC STATES 


The Hewitt Rubber Co., Buffalo, N. Y., has filed plans for 
the erection of a factory, three stories high, of brick, at 240 
Kensington Ave. It will cost about $175,000. Work will be 
commenced this month. Noted Apr. 24 

Fire, May 15, at Buffalo, N. Y., destroyed the grain ele- 
vator of the Erie R.R. Co. Loss, $500,000. 

The Pease Oil Co., Buffalo, N. Y., is having alterations 
made to the premises at 775 Washington St. When completed, 
the company will establish a gasoline station for automobiles 
and motor trucks. It is also the intention to erect a new 
building on a portion of the property. 

The International Atcheson Graphite Co. has awarded a 
contract for an addition to its plant at Buffalo Ave. and 19th 
St., Niagara Falls, N 

The Verona Chemical Co., Newark, N. J., manufacturer of 
chemicals, will build a one-story reinforced-concrete addition 
to its plant, 42x135 ft, at Verona and Riverside Aves. 

The Murphy Varnish Co., Newark, N. J., manufacturer of 
varnishes and enamels, will make alterations and additions 
in its plant on Johnson St. 

The Robinson-Roders Co., Newark, N. J., manufacturer of 
feather mattresses, has leased a four-story plant, at N. J. 
Railroad Ave. and East Mechanic St., and will establish a 
factory for the manufacture of its products. 


The Central Chemical Co., Newark, N. J., recently or- 
ganized, has acquired a site at the foot of Chapel St. and 
will establish a plant for the manufacture of chemicals. Ray- 
mond Palmer and Frank A.‘Kohler are at the head of the 
company. 

Christian Schmidt, Newark, N. J., furniture manufacturer, 
has taken out a permit to make alterations and improvements 
in his factory on South 10th St. 

W. F. Shepard, Syracuse, N. Y., is planning the establish- 
ment of a plant at Trenton, N. J., for the manufacture of im- 
proved paper tops for milk bottles. 

The Luzerne Rubber Co., Trenton, N. J., manufacturer of 
hard-rubber goods, will build a one-story addition to its plant 
on Muirhead Ave. 

The United Roofing & Mfg. Co. has awarded a contract 
for the construction of a three-story building at its plant 
in Marcus Hook, Penn. Cost, $23,500. Noted May 15. 

The Saxonia Dress Co. has awarded a contract for the 
construction of a factory at Westmoreland and Allegheny 
Aves., Philadelphia, Penn. Cost, $100,000. W. E. Dyer is 
arch. Noted May 8. 

The Mississippi Wire Glass Co., Port Allegheny, Penn., has 
started work on increasing the capacity of its plant by the 
erection of a main building, 48x130 ft.,. a raw-material house 
to be 40x73 ft., a producer house to be 30x75 ft. and a boiler 
house 30x45 ft. The company is awarding separate contracts. 


The owners of the Levy Ribbon Mill have decided to build 
an addition at Pine and Boundry Sts., York, Penn. Cost, $30,- 
000. 

The Baltimore Roofing & Asbestos Co., Baltimore, Md., has 
awarded a contract for the construction of a factory at Fins- 
burg, Md., on the banks of the Patapsco River. Cost, $25,000. 


SOUTHERN STATES 


A contract has been awarded for an addition to the plant 
of the Manchester Board & Paper Co., at the foot of Hull St., 
Richmond, Va. 

The Parker Buggy Co. plans to rebuild its plant at Suffolk, 
Va., recently destroyed by fire. 

Charles S. Hawkins, Louisville, Ky., contemplates estab- 
lishing a plant at Huntington, W. Va., for the manufacture 
of paper boxes. 

The Sumter Stave Co., Sumter, S. C., recently incorporated, 
will erect a stave mill to cost about $20,000. 


The Oglethorp Oil & Fertilizer Co., Athens, Ga., recently 
incorporated with $25,000 capital, will establish a cotton-seed 


oil mill in that city. 

The Atlantic Compress Co. will build a cotton compress on 
Hutchinson Island, Savannah, Ga., estimated to cost $70,000. 
S. W. Anderson is arch, 
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The Lucas B. Moore Stave Co., New Orleans, La., will build 
a branch plant at Mobile, Ala., to have a daily capacity of 
75,000 staves. 

The Sea Food Co. recently incorporated at Biloxi, Miss., 
has awarded the contract for its proposed cannery. 

The planing mill of the Greene Conny Lumber Co., at Bex- 
ley. Miss., was destroyed by fire. Loss, $50,000. The company’s 
offices are at Mobile, Ala. 


The Osyka Canning Co., B. F. Owen, pres., 
plant at Osyka, Miss. 

The Lake Charles Canning Co., Lake Charles, 
enlarge its plant at an estimated cost of $8000. 

The Globe Co. is building a box factory to 
$40,000, at Lacomb, La. ’ ¥ riesgo ates 

Ernest Thomason, Lewis, La., will erect two hardwood 
sawmills at that point, te cost $7000 each. 

Fire, May 2, destroyed the boiler room of J. Prados & Son 
saw and planing mill, 2500 St. Peters St., New Orleans, La. 
Loss, $20,000. 


The Southern Clay Products Co., Shreveport, La., will estab- 
—~ Ky plant to manufacture brick blocks, drain tile and terra 


will erect a 


La., will 


J. K. Kenton, Chattanooga, Tenn., formerly of the J. K. Orr 
Shoe Co., Atlanta, Ga., has organized a company and will 
erect a factory at Chattanooga to be used for the manufac- 
ture of shoes. 

Jasper Hooper, Franklin, Tenn., will ect a y z 
plant at Nashville, Tenn. = venaesminser 

The American Lead Pencil Co. will rebuild the main build- 
ing of its plant at Lewisburg, Tenn., re 4 , 
an, “wend tas * cently destroyed by 


The American-French Perfumery Co. has awarded a con- 
Ha ad a factory and office building at Paris, Tenn. Cost, 
wv, . 
Edgar Keith, Buffalo, Ky., will erect a flour J 
Ky., to cost $10,000. ’ Saath 
A contract has been awarded for the construction of the 
reinforced-concrete work for the creosotin Plant of the 
aymevene £ Mageville R.R. es at Guthrie, Ky. The contract 
cludes also a large amount o rading, the t 
work beine 026.008 4 ng e total cost of the 
Fire, May 15, destroyed the plant of the Louisville & New 
Albany Box & Basket Co., 25th and Bank Sts. 4 cy 
rome et a an ts., Louisville, Ky. 
_ The saw and grist mill of Wallace Wimberly ‘fie 
Ky., was destroyed by fire, May 12. Loss, $75,000." pray cate, 
The American Snuff Co. has awarded a t 
addition to its plant at Mayfield, Ky. Cost, $16000- vedios 


MIDDLE WEST 


The S & M Tire & Rubber Co., Akron, Ohio, will c 
mence remodeling the old Premium Bldg., t ‘ io, 
for a rubber factory. Se SS SeeeEee, Sale, 


The contract has been let for the erection of th - 
ating giant for the Sheriff St. Market & Storage raga 
land, Ohio. Lehman & Schmidt are archs. Noted May 8. 


The Towle Brick Co., Cleveland, Ohio, has awarded the 


, 
contract for the erection of a brick-manufacturing plant, to 


be located on Bradley Rd. 


A plant for the manufacture of rubber is so 
erected at Columbiana, Ohio, by the Columbiana eC oPat 
which recently purchased a site. The president of the com. 
pany is A. E. Albright, of Carrollton, Ohio, and the vice- 
president is D. A. Mcintosh, East Palestine, Ohio. 

The John W. Brown Mfg. Co., Columbus, Ohio, is havin 
plans prepared for the construction of : oa 
plane ten of a boiler house to cost 

The Columbus Varnish Co., Columbus, Ohio, is having 
S71 gamete for the erection of a factory to cost about 

The Excelsior Shoe Co. will begin the const 
large vlant at Portsmouth, Ohio. ene oe 

The capital stock of the France Stone Co., Toled 
which operates plants at Bellevue and other Ohio a 
been increased from $40,000 to $500,000. 

The boiler plant of the Engle Coal Co., Evansville. I 
was recently destroyed by fire with a loss of $15,000; it witi 
be rebuilt shortly. 

The United States Glove Co., Indianapolis, Ind., glove man- 
ufacturer, will erect a three-story and basement addition to 
its plant at Marion, Ind. 

J. P. Martin, Laporte, Ind., has awarded the contract f 
the erection of a bakery. It will be two stories and base- 
ment, 53x75 ft. 

The London Packing Co., Terre Haute, Ind., has awarded 
the contract for the erection of its proposed canning factory 
at Mattoon, IL 7 


The Frazer Paint Co., Detroft, Mich., has received b 
the erection of a two-story and basement factory, anne ‘x 

The Pullman Couch Co., Chicago, Tl, has awarded the 
contract for the erection of an addition to its f 1 
building will be four stories, 80x500 ft. . — 

The Devoe & Reynolds Co. Chicago, I1., 
three-story brick addition to its paint 
and North Halsted St.. 50x125 ft. 

The H. J. Badenoch Co., Chicago, Tl, will build a 12-story 
concrete and brick, grain elevator, 250x120 i Wes 
17th St.. to cost $100,000. ee ey Sees eee 

William Morris & Sons Co. will build a one-story brick 
addition, 50x130 ft. to its canning departme We: 5 
St. and Prinston Ave., Chicago, hike * -“ a 

Guggenheim Bros., 46th St. and Packers Ave., Chi . TIL, 
will build a three-story brick-packing ‘plant to cost $66,006. 
H. B. Hinching, arch. 


will build a 
actory, Chicago Ave. 
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Chickering Bros., piano manufacturers, will build a 100x 
125-ft., three-story brick piano factory at 2250 South Park 
Ave., Chicago, Ill, to cost $50,000. 

The Iriquois Button Co., LaCrosse, Wis., has awarded the 
contract for the erection of its proposed factory. 

A brick, concrete and steel bakery, four-story, 64x170 ft., 
will be erected for the M. Carpenter Baking Co., 518 Grand 
Ave., at Seventh St., between Sycamore and Clybourn Sts., 
Milwaukee, Wis. 


WEsT OF THE MISSISSIPPI 


Fire, May 8, destroyed the plant of the Tri-City Mattress 
Co., Davenport, lowa. Estimated loss, $10,000. 

The Hercules Powder Co., Pittsburg, Kan., will build three 
new magazines near Lone Oak, Kan., to cost $25,000. 

The contract for the construction of a plant for the Item 
Biscuit Co., at Omaha, Neb., has been awarded. 

The Fulton Bag & Cotton Factory Co., St. Louis, Mo., will 
erect a new factory on Broadway and North Market Sts., St. 
Louis, to cost $300,000. 

Plans are being considered by the Wagner-Stierlin Piano 
Mfe. Co., for the construction of a five-story, 75x100 ft., 
factory at 4816 Kossuth Ave., St. Louis, Mo. 

The Angleton Gin & Power Co., Angleton, Tex., will erect 
an ice-manufacturing plant at Angleton. 

The Murphy-Moulton Co. is erecting a plant at Denison, 
Tex., for the refining of asphalt. It will obtain the asphalt 
rock from extensive beds it owns in Oklahoma, near Spring- 
town. The new plant will have a capacity of 15 tons daily of 
refined material. 

Roy Sansome is erecting a plant at Quanah, Tex., for the 
manufacture of mattresses. and overalls. 

Armour & Co. will construct at Texarkana, Tex., a new 
refrigerator and storage plant for which a site has been pur- 
chased. 

Dabney White, of Tyler, Tex., and associates will erect a 
plant at San Antonio, Tex., for manufacturing mattresses, 
cotton sacks and cotton goods. 

The Sherman Mill & Gin Co. is enlarging 
Sherman, Tex., at a cost of about $40,000. 

E. C. Holt and associates have decided to erect a large 
cotton mill at Wichita Falls, Tex., instead of locatiug ‘<n 
plant at Paris, Tex., as was originally contemplated. 


its plant at 


WESTERN STATES 


The St. Maries Mfg. Co., St. Maries, Idaho, is being or- 
ganized for the purpose of constructing a plant for the man- 
ufacture of concrete blocks. J. L. Ferguson is interested. 

The mill of the Blaine Shingle Co., at Blaine, Wash., has 
been destroyed vy fire. The company contemplates rebuilding 
in the near future. 

Fire, May 6, destroyed the plant of the Sound Casket Co., 
at Everett, Wash., with a loss of $15,000. 

The lumber-manufacturing plant of the Chappell Lumber 
Co., Granite Falls, Wash., was recently destroyed by fire at 
a loss of $8500. 


The sawmill of John Hone, Mt. Hull Region, near Molson, 
rebuild at 


Wash., was destroyed by fire. The owner will 
once, 
The American Potash Co., Inc., Los Angeles, Calif., will 


soon commence the construction of a factory at Seattle, Wash. 


Plans are being completed for a four-story reinforced-con- 
crete building to be erected at Fairview and Republican Sts., 


Seattle, Wash., by Hans Pederson at an estimated cost of 
$50,000. The structure will be used as an overall factory. 
The Western Blower Co., Seattle, Wash., has taken out 


a permit to erect a blower factory on Ninth Ave., South, 
Seattle. 

The Pacific Coast Condensed Milk Co. contemplates the 
erection of a plant on site donated at Third St. and Railroad 
Ave., Sedro-Woolley, Wash. 

Cc. W. Nibley, Wallola, Ore., contemplates the construction 
of a saw and planing mill at Baker, Ore. 

The Commercial Club and the Merchants’ Association, Med- 
ford, Ore., are back of a movement to erect a fruit-canning 
plant at Medford. 

Leander Lebeck, Astoria, Ore., is planning the construc- 
tion of a sawmill, with capacity of 30,000 cu.ft., at Seaside, 
Ore. 

The Fruit Growers Association 
fruit-preserving plant, at Sutherlin, Ore., to cost $30,000. 

The Everfresh Products Co., Medford, Ore., will erect a 
plant at Chico, Calif., for drying fruits and vegetables. Esti- 
mated cost, $25,000. J. J. Berry, of Chico, is interested. 

The Los Angeles Gas & Electric Corporation, South Hill 
St., Los Angeles, Calif., has taken out a permit to erect an 
addition to its boiler room on South Alameda St. Estimated 
cost, $6000. 

Simon Levi, Central Ave., Los Angeles, Calif., has taken 
out a permit to erect a fruit-canning plant on Sacramento 
St., Los Angeles. The building will be 120x130 ft. and is es- 
timated to cost $23,000. 

W. A. Sampson, Orange, Calif., is interested in a project 
to erect a fruit-canning plant at Buena Park, near Orange. 

The California Cured Fruit Exchange, Acampo and Sutter, 
Calif., has taken over the cured-fruit packing plant of Castle 
ares. Front St., Sacramento, Calif. Improvements will be 
made, 

Bishop & Co., manufacturers of preserves, crackers, etc., 
Los Angeles, Calff., has applied for exhibit space at the San 
Diego, Calif., Exposition, 1915, and will erect a manufacturing 
plant for exhibition purposes. Charles A. Small is local repre- 
sentative of the company. 

The Pacific Coast Beef & Provision Co., San Diego, Calif., 
will soon begin the erection of a cold-storage plant at Eighth 


has secured a site for a 
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and K Sts., San Diego. The plant will be 75x100 ft. and will 
cost $20,000. W. E. Turner is mgr. of the company. 

The Locke Packing Co. will construct a packing plant at 
Santa Rosa, Calif. 

Fire, May 11, destroyed the flour mill of the Tulare Milling 
Co., Tulare, Calif. Estimated loss, $25,000. 

* CANADA 

The Electric Repair & Contracting Co., Ltd., has been in- 
corporated at Montreal, Que., with a capital stock of $50,000 
and will establish a plant to manufacture and deal in elec- 
trical appliances. Robert Urquhart and Ralph Frederick 
Stockwell are among the incorporators. 

Fire, May 12, destroyed the sash and door factory of G. A. 
Broadbent, Fort Rouge, Ont. Loss, $50,000. 

The Fitzsimmons Automobile Body Works Co., Lindsay, 
Ont., is having plans prepared for an addition to its fac- 
tory. It will be of concrete block construction. J. A. Fitg- 
simmons is mgr. 

Carpenter Bros., Winona, Ont., are considering the erec- 
tion of a cannery at Port Dover, Ont., -estimated to cost 
$15,000. 

Fire, May 12, destroyed the J. Arbuthnot sash and door 
$35 008. at Pembina and Highway Aves., Winnipeg, Man. Loss, 

The Western Canada Flour Mills Co., Ltd., Winnipeg, Man., 
has purchased the properties of the Branchman-Ker Milling 
Co., Ltd., in Alberta and British Columbia, and will increase 
the flour mill at Calgary to a daily capacity of 1500 bbls. 

Fire, May 13, destroyed the sawmill of L. B. Smith, at 
Center Blissville, Sunbury County, N. B. Loss, $17,000. 





NEW INCORPORATIONS 








METAL WORKING 
The following companies have been incorporated to manu- 


facture: 

American Equipment Co., Boston, Mass. Capital, $50,000. 
Incorporators: David O’Connell, Mary E. Bowden, Bessie F. 
Conners. 

Carbon Oxygen Gas Engine Co., Boston, Mass.; machinery. 
Capital, $500,000. Incorporators: A. H. Rhodes, O. P. French, 
isoston, Mass. 

Sovical, Finkelstein Co., Inc., Boston, Mass.; metals, rub- 
ber. Capital, $25,000. Incorporators: I. Cohen, L. D. Covich, 
Boston, Mass. 

Egry Register Co., of New England, Boston, Mass.; mani- 
folding machines. Capital, $25,000. Incorporators: T, 4 
McGann, J. E, Geary, Boston, Mass, 

North American Lead & Iron Co., Boston, Mass. Capital, 
$500,000. Incorporators: Bernard M. McGrath, Thomas D. 
Luce, Jr., Thomas Smith, 

Lowe Mfg. Co., Plainfield, N. J.; fire-detecting devices and 
apparatus. Capital, $25,000. Incorporators: i . Lowe, 
Plainfield, N. v., F. H. Wendt, New Brunswick, N. J., W. P. 
Townsend, Plainfield. 

The Automatic Reclosing Circuit Breaker Co., Columbus, 
Ohio, automatic reclosing circuit-breakers. Capital, $15,000. 
Incorporators: J. H. Gill, C. B. Norris, J. Wolfley, O. M. 
Spielman, E. C. Raney and L. W. McGoben. 

The Allen Motor Co., Fostoria, Ohio.; automobiles. Capital, 
$500,000. Incorporators: Eugene W. Allen, Warren O. Allen, 
Mahon A. Thomas, Oliver P. Barnhart, John Edward Wright, 
George E. Scroth, Ross J. Christy, Grattan H. Baker and H. 
Cc. DeRose. 

Lewis File & Rasp Co., Massilon, Ohio.; files, rasps, ma- 
chines and articles made of iron, steel or brass. Capital, $15,- 
000. Incorporators: David D. Lewis, James Killin, Thomas 
Cc. Davis, Frank J. Dressler and Roy G. Schrader. 

Dean Engine Co., Chicago, Ill.; engines and motors. Capi- 
tal, $10,000. Incorporators: George A. Chritten, N. B. Dear- 
born, D. C. Thorsen. 

Automatic Drill Attachment Co., Colfax, Wash.; machine 
specialties. Capital, $100,000. Incorporators: G. W. Large 
and P. R. Duchemin. 

Variable Clutch & Transmission Co., Seattle, Wash.; patent 
clutches. Capital, $100,000. Incorporators: H. Emery and 
Cc. E. Lawson. 


The Grove Rock Drill Mfg. Co., Spokane, Wash.; drills. 
Capital, $100,000. Incorporators: P. Greve and M. C. 
Newman. 


National Car Appliances Co., Spokane, Wash.; car special- 
ties. Capital, $50,000. Incorporators: E. K. Brown and J. 
Humpreys. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: ° 

General Telephone Mfg. Co., Augusta, Maine, manufacture, 
buy, sell and deal in all kinds of telephone and telegraph 
instruments and devices. Capital, $500,000. Incorporators: 
N. L. Goodall, pres., W. M. Sanborn, treas., Augusta. 

The Chemical Paper Mfg. Co., Holyoke, Mass. Capital, $2,- 
000,000. Incorporators: Clifton A. Crocker, R. Franklin Mce- 
Elwain, Ralph W. Ellis, Philip W. Gridley, Henry H. Bow- 
man, Charles H. Beckwith. 

Rubber & Guayale Agency, Inc., Boro. Manhattan, N. Y.; 
rubber. Capital, $60,000. Incorporators: A. F. Hill, Engle- 
wood, N. J.. C. Schroeter, Weehawken Heights, N. J., E. Weber, 
New York City. 

Siegwart Beam Co., of America, Newark, N. J.; Siegwart 
reinforced-concrete beams. Capital, $599,000. Incorporators: 
J. S. Crane, L. C. Williams, C. A. Aowchimann, Newark, N. J. 
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The Russell Mfg. Co. pras been orzanized in Greenfield, 
Mass. for the manufac‘ure of a line of screw plates, taps, 
dies and other small tovuls ane niachinery. The officers of the 
company are: President, Whitman Russell; vice-president 
and treasurer, Charles C. Russell; directors, the above and 8. 
bD. Potter; superintendent, H. J. Smith. Charles C. Russell 
was for many years general manager, and Whitman Russell 
superintendent of the Wiley & Russell Mfg. Co. They both 
retired from that company last year when it was merged 
with the Greenfield Tap & Die Corp. A new factory about 
140x75 ft. will be built at once at Greenfield, Mass. 





FORTHCOMING MEETINGS 








Association. Annual convention, 


Master Boiler Makers’ 
D. Vought, 95 Liberty St., New 


May 26-29, Chicago, Il. 
York City. 


Society of Semi-annual meeting, 


Automobile Engineers. 


June 5-7, Detroit, Mich., Steamer City of Detroit III. Coker 

F. Clarkson, secretary, 1451 Broadway, New York, N. Y. 
American Railway Master Mechanics’ Association. Annual 

convention June 11-13, Atlantic City, ; J. W. Taylor, 


secretary, Old Colony Building, Chicago, Tl. 

Master Car Builders’ Association. Annual convention, 
June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 
Colony Building, Chicago, Il. 

American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N. J.. Hotel Traymore. Edward 
ParOUre. secretary, University of Pennsylvania, Philadelphia, 
"enn. 

American Foundrymen’s Association. Annual convention, 
Oct. 14-16, Chicago, Ill, Hotel La Salle. Richard Moldenke, 
secretary, Watchang, N. J. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St.. New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young's Hotel. 
bD. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents ‘and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Nag Howard Evans, secretary, Pier 45 North, Philadelphia, 
’enn. 

American Society of Engineer Draftsmen. 
third Thursday of each month. Walter L. 
74 Cortlandt St.. New York City. 


WANTS 


Regular meeting 
Smyth, secretary, 


Positions Wanted, three cents per word, each insertion 

Positions Open, fi 7 ™ nd non = 
eous, ten “ 

No abbreviated words allowed. 

Count four words for keyed address. 

All advertisements payable in «dvance. 


a “ 





Copy should reach us not later than Friday 10 A. M., for ensuing 
w ‘s issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. 

No information given by us regarding any advertiser's address. 
Original letters of recommendation or other papers of value should 
not be inclosed to unknown correspondents. 

No advertising accepted from any agency, association or individual 
charging a fee for ‘‘registration,"’ or a commission on wages of suc- 
cessful applicants for positions. 

Advertisers are requested to acknowledge the replies received 
through this department. 





POSITIONS OPEN 


Connecticut 
DETAIL DRAFTSMAN, first class; 
and wages expected. Apply Waterbury 
bury, Conn 


PRODUCTION SUPERINTENDENT to take charge of plant 
employing 80 men; must be an organizer, able to handle pro- 


state age, experience 
Clock Co., Water- 
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ractical 
offer a 


duction under premium system, and a thoroughly 
shop man; we need a hustler who possesses tact an 
splendid opportunity for the future to the right man: our 
product is made on milling machines, turret lathes, drill 
presses and threading lathes, and castings vary from 6 to 300 
posnse, bar steel up to 3 in. diameter, flat bar steel up to 


%x5 in. P. 865, Am. Machinist. 
Indiana 
FOREMAN of motor assembling department in a_ well 
known automobile plant; must have exceptional executive 
ability and fine mechanical training; state experience and 
wages now earning. P. 910, Am. Machinist. 
Massachusetts 
_ DRAFTSMEN for large construction work; several good 
draftsmen, experienced in designing heavy mill equipment, 


buildings, general plant layouts, etc.; technical men preferred; 
state age, married or single, training, experience, salary ex- 
pected and earliest date of engagement. p $93, Am. Mach. 


New Jersey 


PLANER HAND, first class, on special automatic 
ery and tools, also several first class tool makers; 
perience in full and wages expected. P. 911, Am. Machinist. 


TOOL AND DIE MAKER, first class, uptodate bench and 
machine shop, new shop, uptodate machines; reference. Boon- 
ton Rubber Mfg. Co., Boonton, N. J. 


DESIGNING DRAFTSMAN, competent for plant improve- 
ment work, by large concern in vicinity of New York City: 
men with practical shop training and extensive drafting room 
experience will be considered only; give references and other 
particulars. P. 861, Am. Machinist 


AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 


machin- 
giv e ex- 


before an interest would be offered: our work is medium 
weight and high grade. P. 632, Am. Machinist. 
New York 


DRAFTSMEN with experience on automobile design; state 
education, experience and salary desired. P. 873, Am. Mach. 


TOOL MAKERS, first class, on jig and fixture work. Ad- 
dress, stating experience, wages expected, etc., Savage Arms 
Co., Utica, N. Y 


DRAFTSMAN, experienced on marine engine work and 
general heavy machinery; state experience, salary and when 
can report. » 905, Am. Machinist 


DIE SINKER on embossing dies; small brass work; steady 
job for good man. Address by letter only, stating wages and 
experience. Durbrow & Hearne Mfg. Co., 12 Wooster St., 
New York. 

TOOL DESIGNER, one experienced in the making of tools 
for sheet metal ware; must have had practical tool making 
experience; steady position for the right man. The Republic 
Metalware Co., Buffalo, N. Y. 


YOUNG MAN, in drafting room of plant manufacturing 
commercial vehicles who has had experience in compiling 
lists of material for automobiles; state education, salary, age 
and experience.. P. 906, Am. Machinist. 


GENERAL FOREMAN, first 
facture of automatic and special machinery; unusually good 
opportunity and future if competent and reliable: give full in- 
formation as to experience, references and salary expected to 
start; applications treated confidential. P. 937, Am. Mach. 


Ohie 


DRAFTSMAN, first class, with experience in machine tool 
design. FP. 919, Am. Machinist. 


ADVERTISING MAN, machine tool company, wants a 
technical graduate with shop experience to prepare advertis- 
ing matter. P. 723, Am, Machinist. 


FIRST-CLASS machinists, 
planer, drill press, screw machine, sering 
ak 


class, experienced in manu- 


tool makers, die sinkers, lathe, 
and milling machine 


operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 


the free employment department of the National Metal Trades 


Association, New England Building, Cleveland, Ohio. 
Pennsylvania 

GISHOLT OPERATORS, experienced on 21-in. machines: 
steady employment for competent men The Autocar Co., 
Ardmore, Penn. 

ORDNANCE AND TURRET DRAFTSMEN, several first 
class; give fully age, experience, education and references. 
Pr. 896, Am. Machinist 


JIG MAKERS AND INSTRUMENT MAKERS. Apply at the 
Employment Department of the Westinghouse Electric & Mfe 
Co., East Pittsburgh, Penn 

MACHINIST who is familiar with lathe, planer, shaper and 


wheel press work; must also be able to overhaul and set up 
shop machinery; state salary expected. P. 891, Am. Machinist 


TOOL HARDENERS OR MACHINE SHOP FOREMEN, ex- 
perienced, between 25 and 30 years, wanted for tool steel 
salesmen; excellent opportunities for future advancement to 
ambitious, aggressive men who are willing to start at the 
bottom for future prospects; must be quick thinkers, good 
talkers and steady habits Address General Sales Agent, 
Colonial Steel Co., Pittsbureh, Penn 
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OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same _ information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

Wisconsin 

MECHANIC, experienced in shop employing several hun- 
dred men to assist general superintendent in reducing cost of 
production. P. 909, Am. Machinist. 


POSITIONS WANTED 


California 

SUPERINTENDENT AND MECHANICAL EXPERT, twenty 
years’ executive and shop experience; plant and machinery 
designed; sheet and wire press blanking and redraw; ony 
firm willing to pay for first class man; any locality. P. : 
901, Am. Machinist. 

Connecticut 

SUPERINTENDENT of a small shop doing high grade ma- 
chine work, 35 years of age, technical training, wishes to 
make a change. P. W. 917, Am. Machinist. 

Illinois 

DESIGNER, six years’ experience in design of small ma- 
chine tools, adding machines, fare boxes, mechanical special- 
ties, etc.; at present in the employ of one of the foremost 
builders of small precision machinery. R. Deschauer, 2025 
Seminary Ave., Chicago. 

MECHANICAL ENGINEERING GRADUATE, with 8 years’ 
shop experience in uptodate interchangeable parts manufactur- 
ing, as machinist, toolmaker, tool and machine designer, fore- 
man and production man, desires connection with shop or- 
ganization of some live concern in the Middle West, prefer- 
ably in or near Chicago; some experience on mill work and 
on design and erection of heavy machinery; American; age 
28. P. W. 916, Am. Machinist. 

Massachusetts 

FOREMAN, 9 years’ experience, A-1 blacksmith, tool hard- 
ener, case hardener, carbonizing and heat treatment of steel; 
best of references. P. W. 920, Am. Machinist. 

GENERAL FOREMAN OR SUPERINTENDENT, energetic, 
wide experience in piece and rate setting; organizer; age 40; 
now employed, desires change. P. W. 898, Am. Machinist. 

GENERAL SUPERINTENDENT by one who holds similar 
position in factory employing fifteen hundred; personal in- 
terview requested so as to enable applicant to explain rea- 
sons for wishing to make a change. P. W. 913, Am. Mach. 

New Jersey 

FOREMAN, metal pattern shop, hustler, uptodate. 
939, Am. Machinist. 

SUPERINTENDENT or general foundry foreman, open for 
position. P. W. 938, Am. Machinist. 

TOOL DESIGNER, with broad shop experience, desires 
position; also some experience designing special machinery. 

. W. 935, Am. Machinist. : 

FOREMAN MACHINIST wishes responsible position, who 
has had large experience in handling help and building light 
and heavy automatic machines, also steam and gasoline en- 
gines; best of references. P. W. 930, Am. Machinist. 

MECHANICAL ENGINEER, technical graduate with execu- 
tive ability, experienced in manufacturing, repairing, testing 
and inspecting mechanical and electrical machinery, desires 
to change to reliable oquvaay able and willing to pay for 
high class services. P. W. 921, Am. Machinist. 

TWO EXPERT MECHANICS (brothers), with about 16 
years’ practical and technical experience, capable of design- 
ing, building or supervising the manufacture of fine auto- 
matic machinery, tools, dies and experimental work of all 
descriptions, desires to make a change; best 
P. W. 929, Am. Machinist. 

New Mexico 

MECHANICAL DRAFTING STUDENT wishes position as 


Pp. W. 


of references. 


tracer in mechanical or electrical drafting room in New Mex- 
ico, Colorado or California. P. W. 915, Am. Machinist. 
New York 


MECHANICAL DRAFTSMAN, various experience, wishes 
position. P. W. 897. Am. Machinist. 

FOREMAN, first class, all-around machinist and tool maker, 
in charge now, desires change. P. W. 927, Am. Machinist. 

DRAFTSMAN, designing, wants position, ten years’ experi- 
ence, special automatic machinery. P. W. 928, Am. Machinist. 

SUPERINTENDENT, practical man, keen executive, de- 
sires change. “Interchangeable Manufacturing,” P. W. 374, 
Am, Machinist. 

DRAFTSMAN, experienced on machine tools, special ma- 
chinery and jigs and fixtures, desires permanent position. 


P. W. 900, Am. Machinist. 

RESPONSIBLE POSITION by an expert tool designer; a 
good shop and efficiency. man; past five years with leading 
automobile manufacturers as assistant and chief. P. W. 926, 


Am, Machinist. 

MECHANICAL ENGINEER, 29 years old, technical grad- 
uate, experience in laying out, designing, erecting and main- 
tenance, also selling; heating and power plants. What is 
offered? P. W. 940, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT with a wide execu- 
tive experience in the manufacture of machine tools, machin- 
ery, also the design of tools, fixtures and other labor saving 
devices. P. W. 931, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT, thorough mechanic 
and executive, expert interchangeable manufacturing, light 
and medium machinery, experimental and Sevstopins work, 
tool designing; any location. P. W. 925, Am. Machinist. 
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FOREMAN, a progressive, practical mechanic, capable ma- 
chine and tool designer on special automatic machines and 
interchangeable parts, familiar with modern manufacturing 
methods and resourceful executive, desires steady position. 
P. W. 942, Am. Machinist. 

FOR TWENTY YEARS I have had charge of shops makin 
a general line of machinery and machine tools; have a broa 
experience in the shop, the office, and on the road; should fit 
the needs of some concern that has an opening for a hard 
worker who can, and will make good; Middle estern loca- 
tion preferred. P. W. 936, Am. Machinist. 


Ohio 


MECHANICAL ENGINEER, CHIEF DRAFTSMAN, accurate 
designer, mechanic; valves, engineering specialties, tools, spe- 
cial and automatic machinery; capable of handlin large 
force, reference, 29, married, technically educated, 8 prac- 
tical, 1% shop. P. W. 908, Am. Machinist. 

DESIGNING ENGINEER of 15 years’ experience and ex- 
pert on automatic, special and fine machinery; a high grade 
experimental man on inventive design, successful development 
of new machinery for increased and improved production, etc.; 
graduate mechanical engineer, age 36. P. W. 933, Am. Mach. 

MANAGER OR GENERAL SUPERINTENDENT by a man 
whose experience in the supervision of manufacturing plants 
in various lines has been extensive and successful; thoroughly 

ractical and familiar with modern practice in office, machine, 
oundry, smith, boiler, wood and kindred departments; ex- 
cellent record in the management of help, economical produc- 
tion and the profitable supervision of factories Fenerally; fixed 
salary or a percentage of net profits. P. W. 923, Am. Mach. 


Pennsylvania 


MACHINE DESIGNER, experienced; general machinery; 
machine tools; age 26. P. W. 867, Am. Machinist. 

DESIGNING ENGINEER, technical graduate, age 28, with 
nine years’ experience, five years on gasoline engines; thor- 
oughly familiar with shop methods; best references. P. W. 
922, Am. Machinist. 

FOREMAN PATTERN MAKER, experenced on automo- 
biles, electrical, hydraulic, marine, brass and iron valves; also 
=e jobbing work; can give results with uptodate ideas. 

. W. 924, Am. Machinist. 

DRAFTSMAN AND DESIGNER, inventive ability, long ex- 
perience, highest references; ability to develop your ideas or 
apparatus along practical manufacturing lines; East pre- 
ferred. P. W. 932, Am. Machinist. 

FACTORY MANAGER OR SUPERINTENDENT open for 
engagement July 1; now holds position as chief engineer and 
assistant to works manager with large automobile concern; 
three years in same place; only progressive concern consid- 
ered, where ability and energy will be appreciated. P. W. 
918, Am. Machinist. 

YOUNG MAN, technical graduate, now engaged in physical 
testing, heat treatment and metallography of carbon and 
vanadium openhearth steels, desires change; will go wherever 
permanent position with live concern is offered; three years’ 
experience in practical operation of machines and furnaces: 
interview if possible; references. P. W. 934, Am. Machinist. 


Rhode Isiand 


SUPERINTENDENT, twenty years’ 
tive positions; excellent record, can handle any class o 
medium sized factory in Eastern States preferred. P. W 
Am. Machinist. 


MISCELLANEOUS 


Wood and metal pattern making. J. C. Barrett Co., Hart- 
ford, Conn. 

Punch press tools, jigs fixtures, etc. 
Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 990 G St., 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

For sale or rent, machine shop in central Pennsylvania, 
with jobbing and gasoline engine business established. M. 
831, Am. Machinist. 

Patents—Patents and trade-marks secured. 
amined. Patents investigated. Patent litigation. 
tison, 300 Barrister Bldg., Washington, D. C. 

Draftsmen—Slightly soiled, “Dimensions of Pipe, Fittings 
and Valves,” 30c. National Book Co., Collinwood, Ohio. 

Work wanted for the building of small machines and parts, 
tool making and experimental work; we aim for precision 
work. Linden Precision Works, 21 East Fourth St., New York. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 


Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 


An opportunity for sales representatives in Boston, Chi- 
cago, Southwest and on the coast to secure liberal contract 
and exclusive territory for a line of household hardware and 
specialties who are serious enough to take stock in a thor- 
oughly responsible and growing concern. M. 941, Am. Mach. 


Proposals for Ordnance Supplies—Watervliet A Wa- 
tervliet, N. Y., May 10, 1913.—Sealed Proposals, in triplicate 
will be received until 1 p.m., June 9, 1913, for furnishing steel, 
pareware, Serame. eget. oot. during year ending June 20. 

. nformation furnished on 
aitene tease application. Colonel, W. W. 


A first class engineering firm in Dtisseldorf. G 
would undertake the sale of machine tools, such ame 
matics, turret lathes, ete., for the European countries. if they 
procent otvamsages over competing products, especially in 
efficiency. etailed proposals may be addressed “ § 
Rudolf Mosse, Diisseldorf, Germany.” oe, Sees 


experience in execu- 
f help, 
y. 914, 


Taylor-Shantz Co., 


Inventions ex- 
A. S. Pat- 








June 5, 1913 
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Making Cylinders on Semiautomatic Machines 


SPECIAL CORRESPONDENCE* 


SY NOPSIS—The tools used to machine gas-engine cyl- 
inders on Potter & Johnston automatics. Piece rates for 
the screw machine, semiautomatic and gear-cutting de- 
partment. Details of relieving tools for preventing the 
mark of tool returning over the work. 


os 
ve 


The semi-automatic department of the Root & Van 
Dervoort Co., consisting of 5A, 
thirteen 6A and ten 7A Potter & machines 
and four cutters, is under the 
vision of a gang boss. His organization consists of two 
setters-up, one oiler, one wiper, one laborer and as many 


Engineering seven 
Johnston 
direct 


gear super- 


operators as are needed to handle the work, averaging 
one to each five or six machines. The labor in this de- 


partment is performed on a piecework basis, each opera- 


On this class of work it is possible for one man to run 
several machines. The work was, therefore, analyzed in 
relation to the number of machines, and from this data 
the piece-rate, Table 1, was made up. Similar tables for 
Cleveland automatics and gear-cutting machines are pre- 
Table 1 shows at 


the top, the time in minutes allowed the operator in a 


sented in Tables 2 and 3 respectively. 


day of ten hours to attend to his machine, such as oil 


ing, regrinding of tools, etc. The next line shows the 
time allowed for chucking each piece, and the following 
line gives the time it takes to machine one piece, not 


considering chucking or other attendance; that is, the 


\\ ec have how 


a basis on which to 
The 


lines show respectively the attendance (not considering 


actual machine time. 


figure the attendance per piece. following three 





——SEE 





Fic. 1. MACHINING SMALL CYLINDERS 
tion having been carefully demonstrated to ascertain the 
proper time for performing it. 

The labor expended by the gang boss, 
oiler, wiper and general laborer is paid for by crediting 


the setter-up, 


to each a fixed percentage of the piece-rate earnings of 
The total 
of the operator’s earnings and these percentages con- 
stitute the total direct labor charged to the work. All 
this 


all the machine operators in the department. 


of this labor is covered by a guaranteed day rate; 
day rate being credited to each man each day, and the 
excess of his piece-rate earnings above this day-rate 
guarantee being credited to him at the completion of the 
job. 





*This article is the third of a series covering the methods 
of the Root & Van Dervoort Engineering Co., Moline, DIL, and 
prepared by Messrs. Houston, Strombeck, Miller and Steen, of 
their organization 





Fic. 2. Bortnc THe LarGe CYLINDERS 


total 
This gives an idea of what 


the chucking ) per piece, the attendance per plece, 
and the total time per piece. 
a machine can do in ten hours. 

In order to give an idea of what one man can do in 
the way of running that 


Table 1 marked “attendance per ten hours for one to six 


several machines, portion of 


machines,” given in hours and minutes, will enable the 


yang boss to see how to divide the work. From this 
data the number of machines one man can run is fig- 


ured; then the total number of pieces in ten hours, and 
base his piece rate on the result. 


As will be 


noted, there are two figures given on the 


top line for attendance for the same machining time 
per piece. This was originally intended to give a 


having varied 


found, 


amount of latitude on jobs 


attendance. It has 


certain 


amounts of been however, 
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that the shortest time given in these columns was amply 
sufficient for the operator to earn a good rate. The 
table has worked out rather successfully, operators hav- 
sometimes exceeded the basic rate, and as a rule do- 


ing 

ing much better than when they were working under a 
day rate. The operator has every opportunity to earn 
this piece rate, as he has a carefully made set-up in- 


struction covering each operation, showing the tools used, 
the feeds and speeds, etc. The regular Potter & John- 
ston set-up instruction sheets have been adapted to 
this work. These are mounted on tins, and are carefully 
shellacked to avoid damage by oil or grease in the shop. 


HANDLING THE Screw MACHINES 
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Cleveland automatic machines, and four hand screw ma- 
chines is under the direct supervision of a gang boss. 
His organization consists of one setter-up, who does part 
of the operating, one operator and a laborer who takes 
out the chips and handles the material. He has also 
four operators running the hand screw machines; each 
operator in this case sets up his own job. 

The labor in this department is performed on a piece- 
work basis, each operation having been carefully demon- 
strated, thus obtaining the proper time for performing 
it. The labor expended by the gang boss, setter-up and 
laborer is paid for by crediting to each a fixed percentage 
of the piece-rate earnings of all the machines in the de- 



















































































































































































ry 2 > > ‘Ty’ 4 ° 4 
lhe serew-machine department, consisting of ten partment. The total of the operator’s earnings in this 
; . | } | ae ae | 
Attend. chasing § per 10 hr., min | 45 | 75 | 45 | 75 | 45 | 75 | 40 | 70 | 40 | 70 | 40 70 =| 35 65 35 65 35 65 35 60 35 
Chucking, min. 2% 1 1 1 1 1 | aT 1 1 1 1 1 1 1 1 aT 2) 3 1 1 
Machining, min. 4); 4; 5] 5 6 SRS £ Sy ae 8 9 9 10 10 12} | 124 | 15 | 15 | 17§ | 17} | 20 
Attend.—chucking per piece, min 0.4 |0.72)0.49)0.86/0.57| 1 |0.57:1.05.0.64) 1.2) 0.71 1.32) 0.68) 1.33) 0.54) 1.65) 1 | 1.95) 1.15) 2.05) 1.3 
Total attend. per piece, min 1.4 |1.72)1.49)/1.86)1.57) 2 |1.57|2.051.64) 2.2) 1.71) 2.32) 1.68; 2.33) 1.84) 2.65) 2 | 2.95) 2.15) 3.05) 2.3 
Total time per piece, min... 5.4 '5.72|6. 49/6. 86|7 . 57) Ss '8.57,9.05 9.64/10. 2)16.71/11.32) 11.68/12. 33) 14.34 15.15) 17 |17.95 19.65, 20.55 22.3 
No. pieces per 10 hr. per machine 111 |105 | 92 | 87 | 79 | 75 | 70 | 66 | 62 | 59 | 56 53 | 51 484 | 42 394 | 35 | 334 | 303 | 29 263 
Attend. per i hr. from 1 to 6 machines, given| | | 
in hours and minutes: | eee 
1 machine. . 2 35| 3 }2.17/2.32)2.04/2.30)1.50/2.15 1.422.101 .36 |2.02 |1.26 1.54 (1.17 |1.45 |1.10)1.40 |1.05 |1.29 |1.01 
2 machines. ... 5.10) 6 \4.34 5.04/4.08) 5 |3.404.30)3.34/4.20/3.02 |4.04 |2.52 (3.48 2.34 |3.30 12.20/3.20.'2.10 |2.58 |2.02 
3 machines... 7.45| 9 |6.53/7.46/6. 12|7.30/5.30\6.45,5.066.30/4.48 [6.06 4.28 5.42 3.51 5.15 3.30) 5 (3.15 |4.27 |3.03 
4 machines. .... 9.09} .. |8.16) 10 |7.20) 9 6. 48/8. 40/624 |8.08 |5.44 |7.38 5.08 | 7 4.40/6.40 \4.20 |5.56 |4.04 
5 machines...... 3 + .. 19.10 8. 20) .. 17.58 | ... 17.10 19.32 |6.26 (8.46 |5.50)8.20 (5.25 |7.25 (5.05 
6 machines...... ot ch GPA PG ee eo oe lt. Pl irae lo [7 Po. 6:80 [8.84 16.06 
No. machines per one man.... 3.85); 3. 33/4. 4 |3.9 |4.85| 4 |5.45)4.45)5.85/4.6 |6.22 |4.9 7 15.25 |7.8 (5.7 |8.55) 6 |9.2 |6.7 (9.8 
Total number pieces per 10 hr.. 425 1350 400 |340 |385 |320 |380 295 362 |272 350 | 260 | 357 | 260 | 300 | 200 | 280 | 195 | 260 
Piece rate per 100 pieces(basic hr. rate 35c.) ,$/0.82|1.00)0.87)1. 08/0. ~. 09/0.92/1. 18/0. 96) 1. 281.00 1.34 |0.98 (1.34 ‘eed 1.55 iw eles 1.25 |1.60 1.34 
| i | ' j ' ' i i | | 
at | | | | 
Attend.—chucking per 10 hr., min 60 35 | 55 35 55 30 45 | 30 45 | 30 45 | 30 | 45 30 45 30 45 30 | 45 30 | 45 
Chucking, min...... 1 2 ia 2 2 2 2 s fe 2 2 2 2 2 2 3 3 3 3 3 
Machining, min..... 20 224 | 224 | 25 25 274 | 273} 30 30 | 35 35 | 40 | 40 45 45 50 50 55 | 55 60 | 60 
Attend.—chucking per piece, min. 2.33) 1.52) 2.47 :.< 2.73| 1.55} 2.4] 1.68} 2.62) 1.95} 3 | 2.2] 3.42) 2.47] 3.85) 2.74] 4.33] 3.1) 4.75] 3.3) 5.15 
Total attend. per piece, min. 3.33) 3.52) 4.47 4.73) 3.55) 4.4) 3.68 4.62) 3.95) 5 | 4.2) 5.42) 4.47) 5.85) 4.74) 7.33] 6.1) 7.75) 6.3) 8.15 
Total time per piece, min 23 . 33/25 .02/26. 97/28. 68120: 73198 05/91 9133. 68/94. 62198, 95 40 |44.2)/45.42/49 47/50. 85/54. 74|57. 33/61 . 1162. 75|/66.3.68.15 
No. pieces per 10 hr. pet mach. 254 | 23 22} 21 20 19} {183 | 173 | 172 | 15) | 15 | 139/13} 12 11? | 11 102 | 9? 93 | 93 8} 
Attend. per 10 nr. from 1 to 6 ma- 
chines, given in hours and minutes: 
1 machine..... 1.25 |1.21 |1.40 |1.17 |1.35 |1.09 |1.23)1.05 |1.20 [1.01 |1.15)0.57| 1.11)0.63 |1.09 |0.52 |1.17 1 /1.11 |0.58 1.11 
2 machines..... 2.50 |2.42 |3.20 |2.34 |3.10 |2.18 |2.46/2.10 |2.40 |2.02 |2.30)1.54/2.22 |1.46 |2.18 |1.48 |2.34 2 |2.22 1.56)2.22 
3 machines...... 4.15 |4.03 5 (3.51 |4.45 [3.27 |4.09)3.15 4 /3.03 |3.45)2.51/3.33 |2.39 |3.27 |2.36 |3.51 3 (3.33 2.54. 3.33 
4 machines...... 5.40 |5.24 |6.40 [5.08 6.20 (4.36 |5.32)4.30 [5.20 |4.04 5 |3.48)4.44 |3.22 |4.36 |3.48 |5.08 4 4.44 |3.52.4.44 
5 machines. . 7.05 (6.45 |8.20 (6.26 |7.55 15.45 |6.55)5.25 |6.40 |5.05 |6.15)4.45)5.55 |4.35 |5.45 |4.35 |6.26 5 5.55 |4.50/5.55 
6 machines. ..... 8.30 8 r’ 10 |7.42 |9.30 |6.54 |8.20/6.30 8 /|6.06 |7.30)5.42'7.06 |5.18 |6.54 |5.06 |7.42 6 7.06 |5.48'7.06 
No. machines per one man. em ee 6 {7.75 |6.3 (8.7 |7.2 |9.25 |7.5 |9.8 8 |10.5)8.45 |11.4 |8.7 |11.5 |7.75 | 10 '8.45 |10.3.8.45 
Total number pieces per 10 hr......| 182 ? 170 134 165 | 126 | 167 |136 | 164 | 130 | 150 |120 |142 | 112 | 137 | 105 | 127 | 81 97 | 80 95 73 
Piece rate per 100 pieces (basic hr.| | 
rate 35c.), ? 1.92 /2. 05 |2.65 |2.12 |2.78 |2.10 |2.58)2.12 |2.68 |2.33 |2.90)2.48/3.10 |2.55 |3.32 |2.78 |4.32 |3.60/4.38 0S Wik ad 
| | 
Allow 50% labor over and above specified on this table for 7A machine, on account of abnormally close attention needed in operating these machines. 
TABLE 1. PIECE RATES FOR POTTER & JOHNSTON AUTOMATICS 
Machining: min........ | ts 1 1 1 1 2 
| oF 8 10 15 20 25 30 35 40 45 50 55 15 30 45 
Atte eeenee per piece: min. | ’ 
a 2.6 | 3.3 5 6.6 8.3 7.5 8.7 10 {11.2 |12.5 [13.8 15 19 (22.5 |26.5 21 
Total time ‘pe r piece, min. 1 1 1 2 2 
Sec 8 (10.6 (13.3 20 (26.6 (33.8 (37.5 [43.7 50 .2 2.5 (68.8 15 34 (52.5 /11.5 21 
No. pieces per 10 hr. pe r mach 4500 3400 2900 1800 1350 | 1080 969 830 720 640 575 520 480 383 274 252 
Attend. per 10 hr. from 1 to 6 mach.: 
1 machine... 2 = 2 ' 2.30 | 2 iy | 2.30 2.30 2 2 2 2 2 2 2 2 2 2 1.30 
2 machines. 5 | 5 | 5 4 4 4 4 qd 4 4 4 4 4 3 
3 machines. . 7 30 | we 30 | 7.30 | 7. 30 7.30 7.30 6 6 6 6 6 6 6 6 6 6 4.30 
4 machines. . 1 |; WW |; WW] 10 10 10 s s Ss 8 Ss 8 Ss Ss s 8 6 
5 machines... . | | 10 10 10 10 10 | 10 10 10 10 10 7.30 
6 machines. . | 9 
No. machines pe r one man. 4 4 4 - 4 4 5 5 5 5 5 5 5 5 5 5 6.66 
Total number pieces per 10 hr. 18,000 14,600 11,630) 7200 | 5400 | 4320 | 4800 4150 ' 3600 | 3300 | 2875 2600 | 2400 | 1940 | 1600 | 1360 | 1680 
Piece rate per 1000 (basic hr. rate | | 
35c.). $.... 0.195 0.24 0.30 | 0.48 | 0.65 | 0.81 | 0.73 | 0.84 | 0.97 1.06 | 1.22 1.30 | 1.46 | 1.80 | 2.20 2.57 | 2.08 
Machining, min..... 2 2 2 3 3 3 3 4 4 4 4 5 6 7 10 
ere : 15 30 45 15 30 45 15 30 45 
Attendance, per piece, min 1 1 1 1 , 
Slec..... 24 |26.5 29 32 (34.4 37 40 [42.5 45 |47.6 50 53 3 14 25 35 43 
Total time per piece, min. 2 2 3 3 3 4 4 4 5 5 5 5 7 8 i) 10 ll 
Sec 39 (56.5 14 32 (49.4 7 25 |42.5 17.6 35 52 3 14 25 35 43 
No. pieces pe r 10 hr. per mach. 225 202 186 170 157 146 136 129 120 133 108 102 85 74 63 57 51 
Attend r 10 hr. from 1 to 6 mach. :| 
; easekine poaae 30 | 1.30 | 1.30 | 1.304 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | .130 | 1.30 1.30 
2 machines... 3 3 3 3 3 3 3 3 3 3 3 3 3 — 7 3 3 3 
3 machines...... 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 | 4.30 
4 machines.... 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
5 machines. 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 | 7.30 
6 machines. . | 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 i) 9 
Number machines per one man 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 | 6.66 
Total number pieces per 10 hr.... 1500 | 1350 | 1240 | 1138 1050 972 910 | 860 800 755 720 680 557 495 420 380 340 
Piece rate per 1000 peste hr. rate,| 
Dr vehva da aa ess 2.33 2.60 | 2.82 | 3.08 | 3.33 | 3.60 | 3.85 | 4.08 | 4.37 | 4.57 | 4.86 | 5.15 | 6.30 | 7.05 | 8.32 | 9.20 |10.30 

















TABLE 2. 




















PIECE RATES FOR CLEVELAND AUTOMATICS 
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percentage constitutes the total direct labor charged to partment. The leaves in this book are carefully tabbed, 
the work. All of this labor is covered by a guaranteed to show the symbols of the parts, and are arranged in 
day rate exactly the same as in the Potter & Johnston convenient order. The binder has been given a few coats 
department. of shellac, to resist the ravages of lard oil in the shop. 
The method of administering piecework in this de- The blueprinted leaves, however, are not shellacked, as 
partment is practically the same as in the former, with they can be replaced readily. 
the exception that the number of machines one man can GS oe 
run is somewhat different. It has been found that a 
man can run theoretically from four to 6% machines, or 
nearly seven machines at one time. Fig. 1, showing a rear view of the lathe with a cylinder 
The set-up instructions used here are somewhat simi- in position. In this instance no unusual fixture is used 
lar to those used in the other department, except that for holding the cylinder except the specially constructed 
they are bound in a loose-leaf post binder, to take sheets chuck jaws. These are made quite long and are sub- 
814x11 in. ‘These sheets are blueprinted from blanks stantial enough to hold the cylinder rigidly against the 
furnished by the Cleveland Automatic Machine Co., and action of the cutting tools. The tooling of the machine 
filled out on the typewriter by the. tool-designing de- is quite similar to that of the larger one with the ex- 


The small cylinders are bored on the 6A machines, 














Fie. 3. Toots ror MACHINING FLYWHEEL 














Attend.—chucking per 10 hr., min 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 
Chucking, min... ... 0.5 | 0.5 0.75 | 0.75 | 0.75 1 l 1 1.5 1.5 2 2 2 2 3 
Machining, min. ; ; 2 3 4 5 6 7 8 9 10 12.5 15 17.5 20 (22.5 25 
Attend.—chuck per piece, min | 0.13 | 0.185) 0.25 | 0.3 0.35 | 0.42 | 0.47 | 0.53 | 0.6 0.73 | 0.9 1 1.16 | 1.3 1.5 
Total attendance, min. | 0.63 | 0.685 l 1.05 1.10 | 1.42 | 1.47 | 1.53 | 2.1 2.23 | 2.9 3 3.16 3.3 4.5 
Total time per piece, min...... .| 2.63 | 3.68 | 5 6.05 | 7.1 8.42 | 9.47 |10.53 |12.1 14.73 |17.9 20.5 23.16 |25.8 (20.5 
Number of pieces per 10 hours per machine .| 230 160 120 99 85 71 63 57 19 41 30 29 26 23 20 
Attendance per 10 oe. from 1 to 5 mach., br. & min.: | 
ED charac teu 0 | 2.25 1.50 2 1.42 1.33 | 1.40 | 1.32 1.28 1.43 1.32 1.27 1.27 1.22 1.18 1.30 
2 machines. .| 4.50 | 3.40 4 3.26 | 2.06 | 3.20 | 3.04 | 2.54 | 2.26 3.04 2.54 | 2.54 | 2.44 | 2.36 3 
3 machines. .| 7.15 | 5.30 6 5.12 4.39 5 4.36 3.21 6.09 4.36 4.21 4.21 4.06 34 4.30 
4 machines. .| 9.30 | 7.20 8 6.56 | 6.12 | 6.40 6.08 | 5.48 | 6.51 6.08 5.58 5.51 | 5.28 5.12 6 
5 macnines. ; , | 9.10 10 8.40 7 8.20 7.40 | 7.15 | 8.34 | 7.40 | 7.15 | 7.15 | 6.52 | 6.30 | 7.30 
Number machines per 1 man .| 4.15 | 5.45 5 5.9 6.45 6 6.5 6.8 5.8 6.5 6.9 6.9 7.3 7.7 6.66 
lotal number pieces per 10 hr ' ..| 955 870 600 585 545 425 410 387 285 267 207 193 190 177 133 
Piece rate per 100 pieces (basic rate 35c. per hr.), $... />0.37 | 0.40 | 0.58 | 0.60 | 0.64 | 0.82 0.85 0.90 | 1.23 | 1.30 1.70 1.80 1.84 198 2 
| | 
Attend.—chucking per 10 hr., min : | 30 30 30 30 30 30 30 30 30 30 30 30 30 3 
Chucking, min. 3 3 3 3 4 4 4 4 5 5 5 3 5 5 
Machining, min... 27.5 30 35 40 45 50 55 60 65 70 75 80 R5 90 
Attend.—chuck. per piece, min .| 1.6 1.72 | 2 2.25 | 2.6 2.85 | 3.2 3.4 3.7 4 4.2 4.5 4.7 5 
Total attendance, min.. -| 4.6 4.72 | 5 5.25 | 6.6 6.85 | 7.2 7.4 8.7 i) 9.2 9.5 9.7 10 
Total time per piece, min... .|82.1 [34.72 40 /45.25 6 (56.85 |62.2 (67.4 (73.7 79 #84.2 89.5 (94.7 100 
Number pieces per 10 hr. per machine 18.5 {17.2 15 13.2 |11.8 |10.6 | 9.8 8.9 8.1 7.6 7.2 6.7 6.3 6 
Attendance per 10 hr. from 1 to 5 mach., hr. & min.: | 
1 machine... 1.25 | 1.21 1.15 | 1.09 | 1.18 | 1.12 | 1.10} 1.06 1.10) 1.08 | 1.06) 1.04) 1.01 1 
2 machines. 2.50 2.42 2.30 | 2.18 | 2.36 2.24 2.20 | 2.12 | 2.20 | 2.16 | 2.12 | 2.08 | 2.02 2 
3 machines 4.15 4.03 3.45 3.27 3.54 3.36 | 3.30 | 3.18 3.30 3.24 3.18 | 3.12 | 3.0 3 
4 machines 5.40 | 5.24 5 | 4.36 | 5.12 | 4.48 | 4.40 | 4.24) 4.40 | 4.32 | 4.24) 4.16 | 4.08 ‘ 
5 machines..... 7.05 6.45 6.15 5.47 | 6.30 6 5.50 | 5.30 5.50 5.40 5.30 5.20) 5.05 5 
Number machines per 1 man 7.05 | 7.4 8 8.7 7.7 8.33 | 8.6 9.1 8.6 8.8 9.1 9.36 98 10 
Total number pears per 10 hr 131 | 127 120 115 | 92 | 88 85 81 73.5 67.7 64.6 62.6 61.8 ou 
Piece rate per 100 pieces (basic rate 35c. per hr.), $ 2.67 | 2.75 | 2.92 | 3.04 | 3.80 |} 4.00 | 4.10 | 4.30 | 4.80) 5.20 5.50, 5.80 5.70) 5.85 


| 
| 


| 
| 








TABLE 3. PIECE RATES FOR GEAR-CUTTING MACHINES 
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ception of the addition of a back-facing attachment 
which is used for facing off the inner end of the cyl- 
inder. 

This back-facing device consists of a bar through the 
main spindle, the par carrying a tool holder within a 
recess in the chuck. The device is operated through 
rack and pinion by means of the rod and connection 
shown at the right. It is operated automatically, the 
tool being advanced and retired in the proper relation 
to the movement of the other operations. All of the 
boring, turning and facing of the cylinder are thus com- 
pleted in one setting. 

The larger cylinders are bored on 7A machines as 
shown in Fig. 2. Here the operations consist of boring 
the cylinder, facing the end, and turning the outside of 
the extension on the end of cylinder. For this work the 
first requisite is a properly constructed fixture in which 
the cylinder can be automatically centered and held se- 
curely in position. The engraving shows the fixture with 
a cylinder in position, the cylinder being held in place by 
the swinging clamp which extends over the top of the 
cylinder and serves to stiffen the fixture as well as to 
hold the cylinder in place. the method 
of securing the fixture to the faceplate of the lathe. 

The tool is machined as follows: The first face of 
the turret carries a double-end boring cutter in a heavy 
bar, and tools for rough-turning the extension and 
The front rest of the cross- 


It also shows 


rounding the corner. tool 


slide carries a tool for taking a rough cut over the bolt- 
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first turret face carries a core drill for rough boring, a 
tool upon the turret block for turning the outside of the 
rim, and a swinging tool holder A, used for facing the 
pulley-seat bosses, which are located on the arms of the 
wheel. The front tool block on the cross-slide. carries 
two tools for rough turning the edges of the rim and 
also a third tool post B, for holding the pusher which 
moves the swinging tool holder across the face of the 
pulley seat bosses by means of the roller C. The tool 
holder swings from D, the opposite holder also being 
equipped for the same thing as at F. 








TURNING Pistons on A Porrer & 


JOHNSTON 


Fig. 4. 
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DeTAILS OF 


face carries a 
leaving just 


ing surface of the eviinder. The second 
single-end cutter which the 
enough for reaming, also a turning tool for finishing the 
outside of the the holder of the 
cross-slide carries a tool for finishing the bolting sur- 
The third face carries a floating reamer for finish- 
for finish- 


trues bore, 


extension, while rear 
face. 
ing the bore. The fourth face carries a tool 
ing the end of the extension and chamfering the end of 
the bore. To offset the unbalanced effect due to the form 
of the cylinder, a heavy counterweight of lead is bolted to 
the opposite side of the fixture. 


TURNING FLYWHEELS IN THE AUTOMATIC LATHE 


Flywheels up to 40 in. in diameter are in some in- 
stances finished complete in one setting in a 7A extra- 
large swing machine. Fig. front view of a 
part of the machine and illustrates clearly the arrange- 


sa 
Che 


3 shows a 


ment of the various tools used in this operation. 


RELEASING Toot HoLpEr 


The second face carries a single-point boring tool and 
a sweep tool for facing the hub. The third face carries 
a tool for turning the hub, and upon the turret block a 
This tool F is a 
relieving tool and has just enough swinging lateral mo- 
tion to move into place when it comes up to the work, 


tool for finishing the outside rim. 


and to swing clear when the pressure of the cut is re- 
lieved, thus preventing the scoring of the rim when the 
tool is drawn back over the finished surface. It is made 
after the plan of the planer clapper block except that 
The rear holder 
of the cross-siide carries the tools for finishing the edges 
of the rim. The fourth face carries a reamer for finish- 
ing the bore of the wheel. 

For turning and facing the hub next to the chuck.a back 
facer is used, the tools in this case consisting of a hollow- 
mill type of tool in combination with a facing cutter. 
This is operated automatically in proper relation to the 


its relieving motion is sidewise. tool 
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rest of the operations and leaves the wheel completely 
finished in one setting. The turning tool holders on 
the standards are adjustable for different diameters, and 
all other tools have the necessary adjustment for varying 
diameters of hubs and bores. With this, as all other ma- 
chines, holders are provided for carrying the instruction 
sheets. 

PISTONS ON THE Portrer & JOHNSTON 

AvToMATIC LATHE 


TURNING 


These pistons are turned on the outside, grooves cut, 
solid end faced and center drilled in the end at one set- 
ting. This is the second operation. The first operation 
is to hold the piston in a chuck, solid end in, face the 
edge of the open end; bore in for a short distance and 
chamfer the inner corner. For the second operation the 
piston is placed on a close-fitting plug on the end of the 
spindle, and drawn tightly into place by means of a 











Kia. 9. Currine a 60-Dec. Rigut-Hanp Sprrau 


draw-in bolt and pin through the piston pin hole in 
the casting as shown in Fig. 4. The draw-in bolt is 
tightened by a threaded handwheel at the left. The 


head of the draw-in bolt in the piston acts also as a 
driver. 

The tooling of the machine is as follows: The 
face of the turret carries a roughing tool which takes 


first 


a rough cut from the outside of the piston, the tool 
holder being guided by the pilot bar near the head 


stock of the machine. About the time of the finish of 


the rough cut, the facing and grooving tools in the rear 


holder of the cross-slide are taking their first cuts. The 
second face carries a tool for finishing the outside of the 
piston and one for chamfering the corner, while the 


cross-slide 


holder of the taking 
This finishing tool is also mounted in 


tools in the front are 
the finishing cuts. 
a relieving holder A, similar to the one previously shown. 
These are used The third face 
carries a centering drill holder which centers the piston, 
this center being used later when the piston comes to 
the grinder. When taking the finishing cut over the 
outside, enough is left for grinding to size. 


in a number of places. 
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THE RELIEVING TOOLS 

These tools consist simply of a sleeve which turns on 
a bar just enough to give the necessary clearance as can 
be seen in Fig. 5. The sleeve A holder in 
which the tool is held in the usual manner. The pro- 
jecting end of the bar B is clamped in the standard or 
tool holder on the side of the turret. There are two op- 
posite slots in the sleeve, and a cross-pin in the bar which 


is the tool 


serves as a Stop against which the thrust of the cut is 
taken. The amount of clearance necessary is regulated 
by a screw in the side of the holder. A spring C, wound 
about the bar and attached to both the sleeve and the bar, 
holds the cutting tool away from the work, except when 
cutting is being done, so that when the cut is finished 
the tool moves away just enough to avoid dragging when 
drawn back over the work. 

A relieving tool similar in character but different in 
form is shown in Fig. 6. A form of relieving tool for 
side facing is shown in Fig. 7. The tool holder in this 
device consists of a bar shaped like an ordinary holder 
with an angular projection on one end, against which 
the tool clamp proper is held. This clamp, rotating 
about a pivot on the angular face, carries the tool away 
from the surface of the cit when the pressure is relieved. 
An adjusting screw serves to regulate the amount of 
movement necessary for proper clearance. 

A relieving tool holder, for finish cuts designed to be 
used upon the extension tool holder carried by the turret 
block upon the turret face, consists of a tool-carrying 
block pivoted on.a stud which is screwed into the corner 
of the tool-holder bracket in such a position that it will 
just clear the work when the pressure of the cut is re 
block and the bracket there is 
a spring and stop pin and an adjusting screw so that 


lieved. Between the tool 
the amount of swing of the block can be nicely regulated 
to give the necessary clearance and yet catch when the 
Detailed construction of this tool is 
shown in Fig. 8, where A is the tool block and B the 
pivot stud which screws into the corner of thé bracket C. 
An elongated slot in the tool block fits over the pin D 
which is the bracket. This slot 
maximum mavement of the block, while the 
can be adjusted to allow the minimum of movement. A 


cut is. started. 


driven into allows 


screw EB 


spring placed in a drilled hole in the block and acting 
against the stationary pin, serves to keep the tool out 


except when the pressure of the cut holds the block 
solidly against the stop pin 
Cutrine a 60-Dec., RiguT-HAaNp SprraL GEAR 


It was recently required to cut a 60-deg., 12-pitch, 


i4-tooth, right-hand spiral gear, in which production 
was the first consideration, there being a choice be- 
tween a universal miller and a Barber & Colman gear 


The latter was selected, 
the the hob 


hobber on which to do the job. 
but 
swivel would strike the column. It 


was not available because gear box on 


was then de ided to 
cut the gear away from the column, which was done as 
removed and the 
the 


Was 


shown in Fig. 9. The hob swivel was 
part of the chip trough projecting below 
the This 


allow the swivel to make a complete revolution on the 


finished 


surface of swivel was removed. done to 


swivel hase. 
The swivel was then replaced and an index line 
scribed on part of the swivel base toward the column, 


90 deg. from the original index line. This made it pos- 
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sible to set the swivel head. The swivel head was then 
set with the gear box opposite its normal position; the 
direction of the hob thus being reversed. An arbor 
for holding the work was made with a left-hand thread 
cut on the end to prevent the nut from loosening 
through torsional strain of the hob; also two clamping 
plates which gripped the gear blanks about yy in. under 
the root diameter of gear. The feed used for this job 
was approximately 0.075 in. per revolution of the work, 
and the surface speed of the hob was approximately 60 
ft. per minute. 

In setting up the machine an extra idler was placed 
in the index train which reversed the motion of the work 
arbor, this being the general practice for cutting a left- 
hand spiral. The feed train was set up as for cutting 
any right-hand spiral gear, the motion of the feed screw 
being reversed by the omission of the extra idler in the 
train used for cutting left-hand spiral gears. In machin- 
ing the gears the hob saddle was moved to a position near 
the column of the machine, three blanks placed on the 
arbor and cut with the hob feeding away from the col- 
umn. There was very little variation in the gears and 
the job was satisfactory in every respect. 


A Two-Lip Expanding Reamer 
By Bruce DEVEREAUX 


This tool is strong enough to be used in roughing 
operations instead of reaming, if so desired. It possesses 
a simple micrometer adjustment operated by means of 

















A Two-Liep Expansion REAMER 
a graduated collar, both cutters being locked in position 
by a single screw. 

Referring to Fig. 2, the head A may be made short and 
the shank attached, or the head and shank may be one 
piece. In the latter case, secure a piece of machinery 
steel of suitable dimensions and turn the shank to the 
desired diameter up to 13% in. of the head, allowing 
stock enough here to cut a 20-pitch thread, the diameter 
of which, taken at the bottom, is slightly larger than the 
shank. The beveled part of the head is turned at the 
same angle as the bottom of the slots, while the largest 
diameter is machined about 14 in. less than the smallest 
hole it is desired to ream. 

Bore a hole in the end slightly larger than the rounded 
portion of the locking device D, and a smaller hole of 
suitable tapping size, which is extended into the head and 
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counterbored to receive the coiled spring and screw £. 
Cut a slot 34 in. deep across the face, and, using this as 
a guide, cut a similar slot on each side of the head, the 
bottom of which has an inclination of 3 in. in 1 ft. with 
the center line. The grooves C are milled in the sides 
and at the bottom of these slots, by means of a small 
T-slot mill. The cutters B are machined to slide freely 
in these slots, having a tongue at the bottom on one side 
only, engaging in the grooves C. 

The locking device D is so fitted into the head that 
when the ends bear against the cutters at the points F, 
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Fig. 2. 


there will be about +g in. clearance at the point G. The 
collar H is bored to slide freely over the threaded portion 
of the shank, and has a slot 1 in. deep cut across one 
end to receive the ends of the cutters B. The collar J is 
threaded to fit the shank and is knurled on the outside 
leaving about 14 in. smooth at one end, this being grad- 
uated into 25 divisions. The zero mark is placed on the 
collar H. It will be noticed that the angle of the cutter 
slots and the pitch of the screw are such as to make 
each of the graduations equal to 0.001 inch. 

To adjust the tool, loosen the screw £, turn the collar 
J the desired amount, after which tighten the screw £ 
again. The plate L is doweled to the head at the points 
M and accurately centered with it so that it can be used 
for grinding purposes. After the grinding operation it 
is removed and kept for future use in the same capacity. 
The range of adjustment is % in. with one set of cutters 
or 1 in. with two sets, which may be used in the one 
holder. 

oe 
ee 

It is frequently desirable to plug blowholes in castings 
when they are to be plated, japanned or lacquered. The blow- 
hole or blowholes may not injure the castings in any way 
and the only detriment is the appearance. It is, therefore, 
not only desirable but necessary to plug the blowholes. The 
“Brass World” points out that if the blowhole is % in. in 
diameter, a \4-in. hole can be drilled into the casting and a 
piece of \4%-in. copper wire driven into it. The end should be 
left long enough so that, when riveted down, it will fit the 
cavity. It is unnecessary to drill a hole that will cut out 
the entire blowhole. This method of plugging blowholes, of 
course, is practically only on castings of sufficient size or 
weight to render it worth while, or in other words pay. It 
does not take long, however, to drill a hole and drive in the 
copper plug and file it off even with the casting. After this 


has been done it can be nickel plated, and the fact that there 
is a blowhole in the casting will never be known. 
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Operation of Balance Indicating Machine 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A reason is given for the peculiar action 
of an unbalanced piece in running so as to be marked on 
the heavy side at low speeds, and on the light side at 
high speeds in the Norton running-balance indicating 
machine. Interesting illustrations show this action on an 
unbalanced crankshaft. 
3 

Norton running-balance indicating machines, built by 
the Norton Grinding Co., Worcester, Mass., have now 
been in use for some three and half years, and are today 
employed on a wide variety of work. The results of their 
operation have emphasized the need of running balance 
for high-speed machine parts. ‘T'wo articles in these col- 


tion clear. The maximum vibration is reached just be- 
fore the critical speed. In operating the machine it is 
noticed that the maximum “shake” occurs just before 
the “change over,” or passing through this critical 
speed. 

The effect of this action, insofar as the operation of 
the machine is concerned, is to shift the marking on the 
piece being balanced from the heavy side to the light side 
if the speed is increasing, and from the light 
to the heavy side if the speed is decreasing. That is, at 
speeds below the critical one the marking is on the heavy 
side; at speeds above the critical one the marking is on 
the light side. These simple relations may be modified if 


side 
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Fic. 1. 


MARKINGS ON SHAFT WHEN REVOLVING AT SLOW SPEED AND MARKING on Heavy Sipe 

















Fig. 2. 


umns have described this machine and shown its use to 
develop the principles of running balance. The first was 
published in Vol. 32, Part 2, page 1023, and the second 
in Vol. 33, Part 2, page 241. 

Every user of one of these machines has observed the 
curious action of an unbalanced piece as a certain criti- 
cal speed is reached. At this particular speed the vibrat- 
ing part becomes quiet and the indicators of the bal- 
ancing machine are still. Then as the speed still fur- 
ther increases or decreases vibration begins again, but 
the indicators have now reversed their motion. That is, 
let us assume that the speed is decreasing and the vibra- 
tions of the indicator as well, and that the indicator is 
moving toward the right as the critical speed is ap- 
proached. When this is reached the indicator does not 
move. If the speed is now still further decreased the in- 


dicator will begin to vibrate but will start toward the left, 
soon reaching its maximum vibration and then gradually 
shortening to a position of rest when the revolving body 
stops. The diagram, Fig. 5, aids in making this explana- 


MARKINGS ON SHAFT WHEN REVOLVING AT HIGH Speep AND MARKING ON LIGHT SIDE 


the piece springs under the action of centrifugal force, 
but are true for the ordinary machine part as balanced 
in the running-balance indicating machine. 

However, this marking on the heavy or light side, as 
the case may be, is not diametrically adjacent or op 
posite to the heavy spot. It varies from such positions by 
an angular amount which may be termed the “lag” or 
“creep.” When marking on the heavy side, the middle of 
the mark is behind the heavy point considered in the di- 
rection of rotation. That is, the mark lags. When mark- 
ing on the light side the middle of the mark is in ad- 
vance of the light point when considered im the direc- 
tion of rotation. That is, the mark has crept forward. 

In operating the machine, the direction of rotation of 
the piece is reversed for each marking. This indicates 
the position of the light or heavy point, as the case maj 
be, midway between the pair of creeping or lagging 
marks. 

It is the purpose of this article to explain this inter- 
esting feature of the operation of the running-balance 
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indicating machine, and show how the operator may be 
sure whether he is marking on the heavy or light side of 
a piece being balanced. 
THE Way THE MARKs SHOW 

To show the marks on an unbalanced piece under both 
conditions of speed, a series of photographs were taken 
Norton, and are pre- 
The piece, a four- 


through the courtesy of C. H. 
sented here as Figs. 1 to 4 inclusive. 
throw crankshaft, was in running balance and arranged 
so that a weight could be attached to a cheek near one 
end and thus unbalance it. This weight is the block A 
of Figs. 1 and 2. Fig. 3 shows the crankshaft running 
in a balancing indicating machine. The stationary po- 
sition of the indicator tells that it Fig. 
4 shows the shaft with the weight 


is in balance. 
A attached running 
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from each other and that they are an equal distance on 
either side of the line showing the light side of the shaft. 
That is, the arrows are near and point away from the 
light side. 

From these facts we may make two simple rules to 
tell the position of the heavy or light side as desired. 
First mark the piece as indicated in these illustrations, 
Figs. 1 and 2, and put on arrows at the middle of the 
marks showing the directions of rotation. Then: 

The heavy side is midway between the points of the 
arrows. 

The light side is midway between the barbs of the 
arrows. 

In balancing parts with the machine it does not matter 
whether they are run at a speed to mark on the light or 
heavy side, but it is necessary to know what is being 








Fig. 3. CRANKSHAFT REVOLVING IN RUN- 


NING BALANCE 
indicator 


The the 


is out of balance. 


in the same machine. vibration of 
tells that it 

Fig. 1 shows the marks made at slow speed on the 
heavy side; that is, on the side having the weight 4. 
There are two marks, one for each direction of rotation. 
At the middle of each is an arrow indicating the direc- 
tion im which the shaft was turning when the mark was 
made. It will be noticed that the arrows point toward 
each other, and that they are an equal distance on either 
side of the line showing the heavy side of the shaft. 
That is, the arrows are near and point toward the heavy 
side. 

Fig. 2 shows the marks made at high speed on the light 
side, that is, on the As be- 
fore, there are two marks, one for each direction of ro- 
tation. At the middle of each is an arrow indicating this 
direction. It will be noticed that these arrows point away 


side opposite the weight A. 








CRANKSHAFT REVOLVING OUT OF 
BALANCE ON Rigut END 


Fic. 4. 
RUNNING 

done. For rigid parts that are not too much out of 
balance the higher speed is commonly used. However, if 
a part is so badly out of balance as to prevent being run 
at a high speed or distorts or bends at such a speed, it can 
be balanced just as satisfactorily at a slow speed by mark- 


ing on the heavy side. 


AcTION OF THE BALANCE INDICATING 
MACHINE 


REASON FOR THI 

‘he reason for the action of an unbalanced part in be- 
ing marked on the heavy or light side is found in the 
the momentum of the revolving 
piece and the resistance of its supports. The greater 
part of this resistance is from a rubber disk surround- 


relative amounts of 


ing the stem carrying the roller bearing for the piece, 
or its shaft or arbor. The general question of balancing 


at high speeds was carefully explained by E. R. Douglas 
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in Vol. 29, Part 1, page 240. From that source, the fol- 


lowing is quoted: 

Suppose the body to be without appreciable momentum and 
to rotate in bearings whose motion is restrained in every 
direction only by equal elasticity. Then the high spot would 
come directly over the heavy spot. 

Suppose the body to rotate on a stiff shaft in bearings 
which are absolutely unconstrained and free to move in any 
direction, without friction of any sort. Momentum alone 
limits the motion of the body due to the unbalanced forces. 
Under this condition the high spot will come directly opposite 
the heavy spot. 

Suppose the body to be without appreciable momentum 
and to rotate on a stiff shaft in bearings, the motion of which 
in every direction is limited entirely by friction. Then the 
high spot comes 90 deg. back of the heavy spot, in a direction 
opposite to that of rotation. 
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The results of these three conditions are illustrated in 
Fig. 6 reproduced from Mr. Douglas’ article. 


APPLICATION OF THESE PRINCIPLES 


Turning now to the operation of the balance indi- 
cating machine and taking first the condition of running 
at speeds below the critical, we see that the momentum 
of the rotating piece must be small compared with the 
resistance of the supports. The part cannot revolve 
around its axis of mass because of this resistance, but 
the centrifugal force of the unbalanced mass is acting. 
Motion cannot take place in a vertical direction because 
of the weight of the piece acting downward, and _ reac- 
tion of the support acting upward. Some motion, how- 
ever, can take place sidewise because of the freedom 
of the stem of the support. Thus centrifugal force 
throws the heavy spot outward and it is marked by the 
scriber in the machine. 

From the third principle quoted from Mr. Douglas 
we see that friction acts in a direction 90 deg. from that 
of centrifugal force. As the spot marked is not di- 
rectly over the heavy spot, friction must be the cause of 
this shifting or “lag.” Fig. % shows the relative di- 
rections of the force of friction and centrifugal force. 
between them and in a direction 


Their resultant lies 


pointing to the middle of the line marked on the shaft 
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during these conditions of running. In this figure the 
two diagrams are for the two directions of rotation. 

Similarly Fig. 8 shows the relative directions of mo- 
mentum and the force of friction for conditions of high- 
speed running. Here the momentum is relatively large 
compared with the resistance of the support. Thus the 
the piece tends to revolve around the axis of mass and 
the light side is thrown out farthest from the center 
Movement in a vertical direction is limited as before. 
Thus the light side is marked by the scriber in the ma 
chine. 

One of the important features of the running-balance 
indicating machine is the degree to which friction anc 
resistance to motion of the piece are reduced, so thal. 
the momentum of the piece has practically full sway in 
determining the location of the places marked. This 
greatly simplifies the use and operation of the machine. 
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The above explanation is 
regard to the effect of inertia in influencing the positior 


perhaps open to question ll 


The opinion has been expressed tha 
as the friction little in inertia may lx 
one of the important forces in action. But in the ab- 
sence of experimental information its tnfluence if any, 
cannot be fixed. 


is very amount, 


*e 

to the 
so deficient in red rays. It 
lamp at much higher 


The mercury vapor lamp would be 
“Scientific American,” were it not 
has been found that by 
temperatures in a quarts there is an increase in the 
emanation of red with green and blue 
rays. But even under such conditions the light it gives does 
not possess ordinary commercial 
Efforts have been made to find a vapor which will 
desired spectrum. However, the desired 
parently been reached by Dr. Wolfke, 
the lamp. The vapor of cadmium 
light when the temperature of the lamp is raised, but this is 
corrected by adding a small amount of mercury It is stated 
that a lamp of 3800 candlepower 


ideal, according 


operating the 
tube 
rays as compared 
enough red for purposes 
give the 
end has now ap 
who uses cadmium in 


gives an excess of red 


uses 620 watts. 
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It is frequently desirable to plug 
when they are to be plated, japanned or lacquered 
hole or blowholes may not injure the castings in 
and the only detriment is the 
not only desirable but 
3 World” points out 
diameter, a \4-in drilled 
piece of \%-in. copper wire driven into it 
left long enough so that when riveted down, it will fit the 
cavity It is unnecessary to drill a hole that will cut out 
the entire blowhole. This method of plugging blowholes, of 
course, is practically only on castings of sufficient size or 
weight to render it worth while, or in other words pay It 
does not take long, however, to drill a hole and drive in the 
copper plug and file it off even with the casting After this 
has been done it can be nickel plated, and the fact that ther: 
blowhole in the will never be known 


appearance It is, 
necessary to plug the blowholes 
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The Wage-Payment Problem* 


Proper remuneration for labor is a subject which 
constantly agitates the industrial world. If labor and 
capital can agree upon a satisfactory system, then and 
only then, can they combine to better the conditions of 
both. So many schemes have been advocated and tried 
that it takes considerable courage to propose a new one, 
yet surely a solution can be found for the problem. 

A retired professor of mechanical engineering, who by 
the way was an inventive genius along original lines, 
was called upon to deliver a few lectures on invention to 
the senior engineering classes. His first injunction was 
that when one attempts to devise a machine to do a 
certain thing, one must consider directly the fundamen- 
tal operations to be performed and must wipe from the 
mind all existing methods and all preconceived notions, 
and consider simply the problem to be solved. 

As an illustration of what occurs when this is not 
done, he stated that one so called inventor attempted, in 
the days of the scythe, to invent a mowing machine. 
Being familiar only with the scythe, he designed a horse- 
drawn machine which would swing a scythe. He sim- 
ply replaced the man by a mechanism. It is needless 
to say that his invention did not survive. The prob- 
lem of efficiently cutting hay and grain was not suc- 
cessfully solved until it was attacked by a man with 
an open mind, and he devised the knife of the modern 
mowing machine or reaper. 


FUNDAMENTALS OF REMUNERATION 


Let us then consider the fundamentals of the remun- 
eration of labor in a manufacturing plant, and state 
them briefly. The cost of performing a task should al- 
ways be separated into two parts, time and wages. An 
employer must insist that his workman waste no time. 
He must use his machinery, equipment and floor space 
efficiently. If workmen are not willing to do this they 
are unfair to him. The wage which they receive is a 
separate question too often confused with this one. No 
man should expect increased compensation while he is 
holding back. 

Each workman’s wage should be determined by his 
production. Regardless of the demands of some labor 
organization, no other arrangement is fair to either 
workman or employer. Sound and healthy conditions 
can only prevail where labor is fully rewarded and 
where the reward for useless or wasted labor is reduced to 
@ minimum. When a workman is delayed or his pro- 
duction limited by causes beyond his control, he should 
still receive a fair minimum wage. Any other condi- 
tion is unfair to him. 

When any improvement whatsoever is made which re- 
vults in a shorter time being required to perform any 
task, the cost to the employer should be reduced. It is 
only by the greatest possible activity in suggesting and 
working out improved methods that any manufacturer 
can hope to be successful. The lasting prosperity of 
the employee is entirely dependent upon the success of 
his employer. Therefore, to oppose the employer by dis- 





*The author of this article is the general superintendent 
of a large machine-building plant. For obvious reasons he 
prefers to have his name omitted. He has seen the workings 
of many wege-peqment plans from the inside, offers a sug- 

estion based on his experience and asks for opinions on it. 
Je hope that our readers will discuss this in the same con- 
structive spirit in which the proposal is made.—Editor. 
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couraging price reductions due to any improved methods, 
however small, is to be unfair to him. 

Lastly, the method of arriving at the time which is 
established for a task, and of fixing the reward, must be 
such that it can be fully and openly discussed in all its 
phases by the workman and the task setter. In other 
words, we must not set tasks by guess and reduce them 
later, because the workmen make too much money. This 
would be unfair to both workman and employer, and a 
large part of the discord which exists in the industrial 
world is due to this cause. 

The problem before us is to devise a system of wage 
payment which takes care of these fundamental prin- 
ciples properly. The greatest guiding spirit in the 
United States is that of fair play. Our people of all 
classes will respond to that sentiment at all times, 
when the case is properly set forth. If then, we can 
build up a wage system using fair play for a founda- 
tion, and live up to it honestly, it will surely stand the 
test of time. 

It is not necessary to analyze all existing wage systems 
for they do not satisfy all the requirements. The one 
which most nearly approaches it is the “Halsey premium 
system.” Under this plan a fixed hourly rate is given 
to each worker and a task time or “premium limit” is 
established. The workman then receives pay at his fixed 
rate for all time expended on each task, plus pay at 
the same rate for half the difference between the “limit” 
time and the time expended where the latter is less than 
the former. 


THE UNFAIRNESS OF THE FIXED RATE 


In an attempt to give a square deal the employees are 
promised that when a task time is established, it will not 
be reduced unless the nature of the work or the method 
used is changed. While this sounds fair when taken at 
its face value, it is in reality unfair to both sides. Even 
when the company tries to be fair, but takes what it be- 
lieves to be an honorable advantage of various improve- 
ments and reduces a “limit,” the workman calls it a 
deliberate cut and considers that a solemn promise has 
been broken. 

When new drawings are issued which differ only 
slightly from existing ones, the company considers it 
right to work out a new “limit.” If this is not in pro- 
portion to the old one, the workman calls it another 
broken promise. Notwithstanding the volumes of liter- 
ature to the contrary by exponents of scientific manage- 
ment, no one can say positively how long it should take 
to perform any task. We can approach it closely on 
standard work which is repeated by the same workmen 
indefinitely, by spending sufficient time to make a most 
thorough investigation. 

Even under these ideal conditions our most scientific 
friends are not infallible, and the result is that unless 
some of their task times are cut on some more or less 
plausible excuse, the task setter will have monuments of 
error standing up before him in the form of excessive 
earnings. Due to greater familiarity and to improve- 
ments too small to notice, tasks which stand undisturbed 
for long periods become very easy of accomplishment 
where once they were difficult. Consequently when such 
jobs are in the majority or are common, the workmen 
become accustomed to a certain amount of easy money, 
and it becomes difficult to introduce new tasks which are 
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properly set. These conditions are very harmful and 
lead to dissatisfaction among the workmen and also with 
the employer. 

It often happens that an employer thinks that such 
troubles would cease if only he could change from pre- 
miym to piecework or vice versa, or he feels that if tasks 
were set more scientifically such conditions would not 
exist. People who believe this are mistaken, for with 
proper incentives and activity any fixed task grows 
easier with the passing years. 

Since it is true that it is impossible to establish cor- 
rect task times with standard work, it is unfortunately 
much more true where the product is diversified and con- 
stantly changing. ‘Therefore, it becomes evident that 
the only satisfactory system is one which permits prices 
or tasks to be adjusted at any time without causing 
trouble with workmen and by perfectly honorable means, 
and upon a basis which can be clearly demonstrated to 
the workman. 


A Proposep METHOD 


It is proposed as a solution, that the premium sys- 
tem be adopted, but with some alterations and additions. 
Task times, wherever possible, will be established on the 
basis of time demonstrated by experts. These experts 
will endeavor to arrive at the maximum production for 
a day’s work with all conditions as nearly perfect as 
possible. It is not the object of this article to enter into 
a detailed statement of how to make a time study. The 
minimum time arrived at becomes a “base time.” A per- 
centage is added to this base and the result is a time 
which will be considered “satisfactory performance” by 
the regular workman. This time, to be perfectly fair, 
should vary somewhat depending upon the nature of 
the work. 

To the time for “satisfactory performance” we will 
add another percentage which will give the “premium 
limit.” The average, intelligent workman should be able 
to reach “satisfactory performance” by conscientious ap- 
plication to his work. The exceptional man can ap- 
proach base time, and due to short cuts of his own or to 
some special knack may be able to turn out all his work 
in base time. 

This brings us right to the meat of the matter. No 
cut shall be made until it is shown that a new and lower 
base time can be demonstrated. On the other hand, if at 
any time a change in price seems desirable, and “limit” 
may be cut by making a demonstration which produces 
a new base time, even if the limit in question was only 
set the week before. It is important that we take the 
workman fully into our confidence regarding the whole 
procedure. In other words, we establish for the work- 
man the point below which he cannot go without ex- 
pecting a cut. That is, we set the point rather than let 
him do it. But we must keep very wide awake to make 
sure we are right, whereas he now tries to conceal from 
us the fact that he is holding back. 

This plan places great responsibility on the task setter. 
It puts it up to him to know. In that respect it may be 
looked upon as questionable until we analyze the condi- 
tions which exist today. It is fully realized that day 


workers, even when paid a high rate, do not turn out a 
proper amount of work. For highly efficient production, 
an incentive in the form of increased earnings is re- 
quired. When piecework prices or any systen of bonus 
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rates are established, the workmen have been taught to 
protect them in order that their earnings-may not be 
ground down. The same reasons cause workmen to 
jockey for more liberal rates whenever a new price is 
set. 

The proposition advanced is to work from a definite 
base which can lead to only one conclusion, and by so 
doing to avoid arguments and ill feeling. For the suc- 
cess of the plan for the employer it is necessary that the 
base be very close to the best we are capable of with 
the means at hand and that all jobs be continually under 
review to make sure that we apply what we learn from 
time to time. To make the plan successful for the work- 
man it is necessary that he be paid a suitable day rate, 
so that when he is beset by hard luck and cannot earn 
a bonus, he still receives a fair wage. 

The percentage which is added to the “base time” in 
order to arrive at the “satisfactory performance” time 
must be sufficient to enable a workman having a fair de- 
gree of skill and energy who will apply himself to his 
task conscientiously, to meet this “satisfactory perform- 
ance” time regularly. The operation may be one which 
will require considerable instruction and training to 
bring this about, but it must not require physical exer- 
tion or concentration which will be in any way harm- 
ful. The incentive which is added to this time to form 
the premium limit will then fix the percentage of bonus 
which can be earned. For the sake of simplicity and to 
avoid misunderstandings it is highly desirable that these 
percentages of time shall be the same in any one shop. 

While operations may vary in their nature in such a 
way that they justify different percentages, it is difficult 
to justify these differences to workmen without the ap- 
pearance of favoritism, and good results can be obtained 
by fixing them and keeping them constant. The most 
satisfactory results can be obtained by adding 25 per 
cent. to the base first and then adding 60 per cent. to 
that for the premium limit. By so doing, the limit be- 
comes 200 per cent. of the base. The workman would 
receive 30 per cent. increase in rate when he equals the 
“satisfactory performance” and 50 per cent. when equal- 
ing the base time. 

For the ultimate success of the plan, it is necessary 
that a record, be kept of the individual workman’s show- 
ing. Each job on which a workman fails to earn a 30 
per cent. bonus, thereby failing to equal “satisfactory 
performance” must be investigated to determine the 
cause. It may be that the workman needs help and in- 
struction or he may be one who will never succeed. 
His equipment may be out of order or his material un- 
suitable. In any case neither he nor the company is 
getting a square deal unless he is earning all he can. 

Each worker’s efticiency for each pay period, meas- 
ured by the ratio of the sum of the base times of the work 
be turns out, to the total hours he expends, must be com- 
piled, and this record forms a basis upon which to be 
guided in all increases in hourly rate, promotions, dis- 
charges and temporary lay-offs. In a similar manner 
the efficiency of each section of the shop or group of 
workers should be obtained for suitable periods. It will 
be noted that when 30 per cent. bonus is earned, the 
efficiency is 80 per cent., and with 50 per cent. bonus, is 
100 per cent. 

It is, of course, essential that a reliable inspection be 
maintained and that no bonus be paid for defective work 
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and also that a record be kept of the cost of each in- 
dividual’s spoiled work, for the greatest inefficiency of 
all is to scrap material upon which labor has been per- 
formed. 

This particular system has not been tried out. Man- 
ufacturing companies are slow to be convinced of the 
adaptability of new schemes. Observation of the work- 
ings of many plans from the inside justifies the feeling 
that most of the troubles which exist are due to a failure 
of employers to look at the matter through the eyes of 
the workman. This article is an attempt to propose a 


plan based entirely on fair play to both sides. Repre- 
sentative, thinking men, both among managers and 


workmen are asked to read it carefully and to record 
their judgment of the suggestion. 
Internal Grinding 


By ULRICH STEINER 


Owing to the limited conditions which govern the 
construction and consequently the rigidity of internal 


grinding fixtures, the operation of internal grinding is 
much slower and more tedious than external grinding; 
therefore, any fitxure or method which lessens the time 
required to perform any of the operations tends to 
greater output and thus its use becomes advantageous. 

The truing device here described applies to that con- 
struction of grinding fixture only which has a stationary 
spindle sleeve in which is located the outboard bearing 
next to the grinding wheel. To obtain the best results, 
the wheel must be of the proper grade and grain, and 
however perfect this wheel is, the condition of glazing is 
still encountered which pounds and heats the work ; con- 
sequently truing or dressing the wheel must be resorted 
to. To accomplish this truing in the least possible time 
was the consideration in designing this simple fixture. 

Reference to Fig. 1 shows the fixture to consist of a 
body having projections which are machined as shown. 
tapped for the reception of the 
diamond-holding member A, the center line being offset 
about 14 in. from the center line of the V’s machined 
in the projections. The object of this is to present to 
the wheel a different portion of the diamond whenever 
If the diamond were located directly on 
the same center as the V’s, a flat would be worn in the 
course of time, resulting in a dull diamond. This in 
turn would crush the abrasive particles of the grinding 
wheel, causing a dull wheel, altogether unsuited for in- 
ternal work which requires as sharp a wheel as possible. 
To keep the diamond-holding member under the proper 
tension, the end of the body is slotted and a thumb- 
screw is provided for clamping. 

In operation the fixture is held in the right hand and 
placed on the sleeve as shown. Taking hold of the 
knurled top, the diamond is adjusted till it comes in 
contact with the wheel; next the fixture is given a slid- 
ing movement on top of the sleeve, thus truing the 
wheel. This requires not near as much time as the usual 
method, and as the fixture is not attached to the machine 
it offers no obstruction when handling the work in or 


out of the machine. 


At one end a hole is 


it is adjusted. 


A GAGE 
A gage to quickly determine the size of a hole is quite 


a convenience. The ordinary plug gage cannot answer 
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this purpose until its size has been reached. Of course, 
so long as the plug does not enter we know that there is 
more stock to remove, but how much is what concerns us 
most. Again, the wheels being small, the wear per 
piece of work is considerable, causing a continual chang- 
ing of the reading at the handwheel. This is a condition 
which it is impossible to overcome, and therefore, turn- 
ing the handwheel to a certain graduation to obtain the 
proper size is quite impracticable. 

The simple gage shown in Fig. 2 tells how much to 
remove to a nicety, and being inexpensive to make, a 
number of sizes can be had for the various diameters of 
holes to be ground. It is not at all intended that the 
plug gage should be entirely dispensed with, as in the 
test for the finished size it is an absolute necessity. The 
function of the gage shown, therefore, is to gage the 
work to a very close margin of finished size only, say to 
that size where we can notice that the plug gage is about 
to enter; then we know that a few more passes of the 
wheel will give us the desired fit. 





FIG. | WHEEL TRUING FIXTURE FOR INTERNAL GRINDER 
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G.2 GAGE FOR INTERNAL 
as GRINDING FIG.3 PLAN VIEW 
FIxTURES AND GAGE Usep IN INTERNAL 
GRINDING 


SIMPLE 


The gage shown is made for a 114-in. hole. The ma- 
terial should be sheet steel 4 in. thick, and hardened. 
As shown, the graduated end is slightly tapered—in this 
case 0.008 in 34 in.—and the graduation to -which the 
gage enters indicates the amount in thousandths to be 


removed. 
ALIGNING 


Occasionally a job with a deep hole comes along in 
the toolroom and has but a very small amount to be 
removed, while the finished hole must be straight and 
also of the correct size. Usually some aligning must be 
done as the universal machine is not always used for in- 
ternal grinding. To accomplish this satisfactorily, avoid- 
ing the cut-and-try method and the final oversize, take a 
piece of cast iron about 2 in. in diameter and as long as 
the fixture will allow and turn to the shape shown in Fig. 
3. Chuck the end as shown, and having the wheel 
sharp, grind with the fixture at A and B till both diam- 
eters are the same, when the proper alignment will be 
assured. The principal advantage of this method is 
the slight amount there is to grind, and the use of the 
outside micrometer caliper for measuring, which is much 
simpler than the usual method of using the inside mi- 
crometer. 
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The Latest Development in Motion Study 


By Frep H. CoLvin 


SYNOPSIS—The use of the stereoscopic camera and 
small incandescent lamps to study the motions of an op- 
erator’s hands during an operation. Flashing the lamps 
at given intervals gives an accurate record of the time 
as well as the motion, and allows operations to be closely 
studied. A new way to study location of machine handles 
and mechanical movements. 
+4 

Back of all the various methods of securing increased 
output by reducing unnecessary waste of time, and 
utterly regardless of the special name by which the 
method may be called, is a study of the different details 
which go to make up the operations and the time re- 
quired for each. There seems to be little doubt that 
Frank B. Gilbreth must be recognized as the pioneer in 


as being more expressive of a graphical representation of 
a cycle of motion. 


How Iv Is Done 


This representation is obtained by attaching a small 
electric bulb such as is used in the pocket flash lamp, to 
each hand of the operator, the attachment being easily 
made by a sort of insulated ring which fits over the 
operator’s forefinger. These lamps receive current from 
a small battery, and, while they can be lighted continu- 
ously, it has been found more satisfactory to put a small 
motor-driven interrupter in the circuit so as to have the 
lamps flash at regular intervals during the cycle. 

This also affords the opportunity of studying the time 
a prede- 


of various motions by having the lamps make 





Fic. 1. NATURAL MOVEMENT OF THE HAND 
IN PickinGc Up PHOTOGRAPHS 


the study of motion, or “motion study,” as it has come 
to be called. 

So far as we can learn, all previous effort in this di- 
rection was confined to a study of the elemental time re- 
quired to perform certain operations without much re- 
gard to the motions made during that time. Motion 
study, on the other hand, seeks to reduce the motions to 
the lowest possible number and to the shortest distance, 
with the intention of reducing the total time reqhired 
by'a. proportionate ameunt. Beginning with the laying 
of hriek, and coming up to the comparatively recent use 
of ‘thésmoving picture camera as a means of recording 
motion, or making “motion studies,” Mr. Gilbreth 
now developed a later and simpler method, and one 
which is less expensive to operate than the motion-pic- 
ture camera with its yards and yards of films. 

Although no official name has yet been fixed to the new 
method, it may be classed under the general head of 


has 


cyclegraphs on account of being a graphical representa- 
tion of the motions necessary to complete an operation 


or cycle. Perhaps we might coin the word Cy-mo-graph 


Fie. 2. THe SHorter PATH AFTER THE 
OPERATOR BECOMES TRAINED 
termined number of flashes per minute. As they are 
photographed as a series of electri dots or dashes, the 
frequency of these light spots on the picture allows the 


time to be easily counted if we know the exact number 
of flashes per minute. 

A stereoscopic camera is used because, as is well known 
to those who are interested in photography, the use of 
two lenses brings a certain roundness to: any object 
photographed, showing a motion toward the camera, as 
well as across its range of vision. This, in fact, is al- 
most necessary in photographing motions gn this way, as 
without the stereoscoph effect, we are in exactly the po- 
sition of the man who has .beer¢so Wnfortunate as to lose 
the sight of one eye; everything appears flat and we do 
not get the full the different 


Having the operator’s hands equipped with the elec- 


value of movements. 

tric light, and the stereoscopic camera focussed on him, 
it is an easy matter to secure one of these cy-mo-graphs, 
if we may use the new word, without the aid of any 
other lighting whatever. In fact, 
cured in comparatively dark corners of the shop, as the 


best results are se- 
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dots and dashes of light show to better advantage against 
the dark background. It is only necessary to secure 
enough light on the machine being operated, or on the 
work being done, if it happens to be an assembling oper- 
ation, to show a mere outline of the machine or the work 
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a portion of this distance if the hand can be trained to 
move in a horizontal path. 

It will be noted here, and in fact in all of these 
studies, that as soon as the hand drops its load, no mat- 
ter how light that load may be, there is an upward 





Files. 


in hand. For, having even a faint outline, we can easily 
study all the motions with regard to this outline of the 
machine being operated. 

One of the first experiments along this line is shown 
in Figs. 1 and 2, the operation being simply the handling 
of a package of stereoscopic views, one at a time, from 
one position to another. This was taken before the use 
of the intermittent or flashing light was decided upon, 








Fic. 5. A CycLe or Operations SHOowN BY Dots 
or LIGHT 


as can be seen by the continuous line of light, which 
marks the path of the movement of the hand. It will 
be noted in the first illustration how the hand passes 
through quite an arc in moving from one point to the 
other, while Fig. 2 shows how practice has cut out quite 


3 AND 4. THE OPERATOR’S MOVEMENT BEFORE AND AFTER THE MOTION STUDY 


movement of the hand. This probably makes one of the 
best illustrations of muscular reaction that can be 
found. 


SHop OPERATION MOVEMENTS 


Figs. 3 and 4 show one of these studies applied to a 
drilling operation on a sensitive vertical drilling ma- 


chine. By following the path of light in Fig. 3 it will 





a em eT 


SHORTENING THE REACH TO THE 
SHIFTER BY AN EXTENSION 


Fic. 6. 


be noted that quite a complicated curve has been made, 
while in Fig. 4 this motion has been reduced consider- 
ably and made more direct. Figs. 5 and 6 show the ap- 
plication of the interrupted light, as applied to a study 
of the motions of the operator through a complete 
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cycle in handling a small hand turret machine. This 
photograph was taken in a very dark corner of the shop, 
so that only the path of the operator’s hand and the 
faint outline of the machine was shown. This made it 
necessary to reproduce in the manner shown, the light 
paths having been faithfully followed, as well as the out- 
lines of the machine itself. 

While Figs. 5 and 6 are almost identical, there are a 
few changes which can be noted. First among these is 
the location of the belt shifter, the first example showing 
that it was necessary for the operator to reach to the 
back of the lathe every time he stopped the machine. By 
putting a forward extension on the belt shifter, bringing 
it 6 or 8 in. nearer the operator, the movement of his 
hand was shortened by this amount. There has also been 
a change in the location of a handle on the turret slide, 
which is not so evident in the illustration, but which 
cuts out some unnecessary motion. 

It would seem as though one of the most useful fields 
for this method of motion study would be to enable de- 
signers to so place the various handles on the machine as 
to be readily reached by the operator. Long before mo- 
tion study was ever dreamed of, many shop men put ex- 
tensions on their shifter to make it easier for them- 
selves in operating the machine. This, however, does not 
detract in any way from the value of the method here 
shown, as this points out in a very forcible manner every 
unnecessary movement during the whole cycle of opera- 
tions. And this we believe is not possible in any motion 
study made without the aid of the camera. 

The old saying of the “longest way around is 
shortest way home” may possibly have more to it than its 
antiquity, and we are not at all sure that it would be 
either wise or economical to attempt to force all men 
to follow exactly the same set of motions. For, while 
it is quite true that we applaud soldiers and cadets for 
the precision with which each man moves in unison with 
every other, life is not all dress parade, and we have yet 
to be convinced that it is desirable in any way to make 
automatons of any kind of workmen. 

On the other hand, we have no hesitation in com- 
mending this latest development of Mr. Gilbreth’s as be- 
ing a highly desirable method of making motion studies, 
and we believe it can be used to advantage in many 
cases. He is to be commended for the originality shown 
and the results secured, which are sure to be found use- 
ful in many ways. And there is no doubt that a rational 
use of the information secured in this way can be bene- 
ficial to all concerned. 

Another field in which this method should prove ex- 
tremely useful is the study of motion in machine parts. 
A lamp attached to the center of a connecting rod for 
example, would show at once the exact path traveled by 
that point. And how much easier this is than laying 
it out on the drawing board. : 

Then too, a lamp attached to any point of any auto- 
matic machine would give a record of every motion of 
that point so that it could be carefully studied. Such a 
study might easily show a defect and allow it to be 
remedied. Lamps attached to different points at the 


the 


same time and having different rates of flashing, would 
enable interferences to be studied and remedied, the dif- 
ferent spacing of the dots and dashes distinguishing the 
various points as in a drawing or diagram. Other use- 
full applications will no doubt suggest themselves. 
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These experiments have been largely conducted in the 
shops of the New England Butt Co., Providence, R. L., 
where these illustrations were secured. 


rs 


The Friction of Line Shafting* 
By C. A. Gravest 


The usual method of estimating the power necessary to 
drive line shafting is in the percentage of the total 
power used, or horsepower per 100-ft. length. Tests 
made on various engine-driven plants show friction loads 
varying from 30 to 75 per cent. of the average load. 
In Kent’s handbook is found the statement that “where 
power is to be transmitted by shafting and counter- 
shafting an additional amount varying from 30 to 50 
per cent. of the total power absorbed by the machines 
will be necessary to overcome the friction of the shaft- 
ing.” Such general statements are of but little value to 
engineers in laying out a new installation, or in esti- 
mating the amount of power or the size of the motor nec- 
essary to drive a group of machines. 

The friction of the line shafting, that is the amount 
of power absorbed by the bearings, may be calculated 
from formulas having various constants which depend 
on the alignment of the shafting, lubrication, belt ten- 
sion, etc., but the average man has not the experience 
necessary to select the proper constant. 

In order to determine what part the shafting load 
played in different industries under actual working 
conditions, I instituted a number of tests in various 
plants in Brooklyn, the main object being to determine, 
not by laboratory methods, but from a large number of 
data, the maximum, average and minimum power re- 
quired to drive line shafting, or stated conversely, the 
The word 
“bearings” in this case refers to both hangers and the 
loose pulleys on shafting and countershafting over which 
belts were passing. 

The tests were al] made in factories driven by electric 
motors ; thus, the power required to drive the motors with 
different loadings could be accurately measured and by 
subtraction, the power absorbed by the line shafting ob- 
tained. 

In obtaining the data, ammeters and voltmeters were 
used to measure the power of direct-current motors, and 
wattmeters for alternating-current motors. The testers 
were instructed to count the hangers in which the shaft- 
ing revolved, and also the loose pulleys on the shafting 
and countershafting over which the belts were passing. 
Then all work was stopped on the various machines and 
the amount of power input into the motor was measured. 
All the belts were then removed from the shafting end 
countershafting, one at a time, and readings taken of 
the amount of power input into the motor after each 
belt was removed, until only the motor-driving belt 
remained. The motor-driving belt was then removed, 
and the amount of power required to drive the motor 
free measured. In many instances, the belts were re- 
placed in reverse order to check the results. 

The following form of test report will illustrate how 
the data were obtained. 





*Contributed for F. A. Halsey's forthcoming “Machine De- 
signers’ Pocket Book.” 
tChief engineer, Héison 


Brooklyn, N 


Electric Illuminating Co. of 
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Date Business, wood-working. Tester. 
Hp. of motor No. 5 Speed 1000 Type—Condition—Cold 
Watts Net Number WattsperHp. per Size R.p.m. 
Load Watts Bearings Bearing Bearing Shaft Shaft 
a Motor and all shaft- 
ing. ‘ Re 2% 
6 (a) less Section 1... 1513 375 7 53 0.071 14 300 
c (b) leas Section2... 1310 203 5 41 0.055 1 150 
d(c) less Section3... 532 778 11 71 0.095 1 300 
Motor belt off 
, Nae Pe Ae 1356 23 59 0.079 is 


FORM OF TEST REPORT 


The difference between the amount of power required 
with the belts on and the amount required where the 
motor was running free, represents the amount of power 
absorbed by the bearings, subject to a slight correction 
due to the efficiency of the motor at various loads. Under 
these conditions of test, however, the extra tension on 
one side of a belt when operating a machine, and con- 
sequently the increased friction on the bearing, is not 
measured. This amounts to approximately 20 per cent., 
but as this increased friction is due to work done, it is 
not considered in this article, as it occurs only when 
the machine is operating. 

Referring to the classifying of a hanger and a loose 
pulley, together as a bearing, it was found that the aver- 
age loose pulley either on a shaft or countershaft ab- 
sorbed nearly as much power as a hanger, and in some 
cases it was found that nearly twice as much power was 
used by a loose pulley as an adjacent bearing on the 
same shaft. Therefore, as the tests progressed because 
there was such a slight difference between these two, 
both were classed as bearings, and they were counted 
together. 

ResuLts or TEsTs 

The results of these tests show that the average shaft- 
ing in the stone-working industries uses the largest 
amount of power and this is due to lack of care in keep- 
ing the shafting in alignment and also dusty, gritty 
In this line of business, on the average, a 


five 


surroundings. 
horsepower would be absorbed by approximately 
bearings. 

The shafting in the wood-working business was also 
found to absorb in many cases an excessive amount of 
power, and in one instance a very unusual condition was 
discovered on a test of a countershaft used to drive a 
36-in. planer. This piece of shafting with but two bear- 
ings was absorbing more than a horsepower and what 
was even more peculiar, it did not become excessively 
warm. This test, by the way, is not included in the 
tabulations to follow. The reason for the excessive power 
used in this industry, it is believed, is due to the poor 
alignment of the shafting which, in most cases, oper- 
ates at high speed. 

Shafting used in the clothing industry is usually 1144 
in. in diameter and is installed under the sewing machine 
tables so that the hangers are numerous and equally 
spaced and the loose pulleys are small and usually carry a 
light round sewing-machine belt. Under these conditions 
very little power is absorbed in the shafting. 

In machine-shop practice cases of excessive friction 
were found which were due to lack of lubrication, but 
in the average shop the shafting losses per bearing were 
not excessive, although in a great many cases, the total 
loss because of excessive bearings was more than neces- 
sary. 

In the various industries the average bearings absorb 
approximately 0.12 of a horsepower. This means that 
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the factory with 100 bearings would use 12 hp. in fric- 
tion every hour that it is operated. Few realize what a 
saving can be effected by a little attention given to this 
subject; for instance, the operation of an extra length 
or two of shafting just because it might be used some 
time means a waste of 1000 horsepower-hours per year, 
equivalent to three tons of coal extra per year. 

Following 188 separate tests, the data obtained were 
separated and classified under various headings. The 
first classification was according to industries and is 
given in Table 1. 


ie at In- .-~y iatews Average 
stallations p. per p. per p. per 
Tested Class of Industry Sestins Bearing Saoces 

6 Stone-working..... 0.245 0.124 0.191 

7 Wood-working....... 0.318 0.015 0.117 

25 Clothing mfg.. 0.037 0.010 0.027 

50 Machine shops. 0.237 0.025 0.066 

100 Various...... 0.321 0.015 0.119 
TABLE 1. FRICTION OF LINE SHAFTING CLASSIFIED ACCORDING 


TO INDUSTRIES 
The data were then reclassified in order to observe the 
effect of the size of the shafting, and this is summarized 
in Table 2. 


Maximum Minimum Average 

No. of Average Hp. per Hp. per Hp. per 
Bearings Size of Shaft R.p.m. Bearing Bearing Bearing 
66 # in.-1 428 0.052 0.010 0.036 
706 1} in. 2 0.079 0.016 0.033 
37 12 in. 425 0.119 0.040 0.062 
492 14 in. 392 0.193 0.035 0.089 
155 1? in. 218 0.113 0.029 0.078 
409 2 in. 242 0.300 0.028 0.133 
21 | in. 264 0.321 0.124 0.257 
83 23 in. 243 0.300 0.085 0.255 

TABLE 2 FRICTION OF LINE SHAFTING—CLASSIFIED ACCORD- 


ING TO SIZE OF SHAFT 

In the preceding table the smaller fraction diameters 

have to be classified under the nearest simple fraction. 

For example, 2-in. diameter includes sizes between 14§ 
in. and 214 in. 


Ro.LLerR BEARINGS 


A test was made in a factory with a complete equip- 
ment of Hyatt roller bearings and the result of the test 
on the eight separate shafts is given in detail in Table 3. 


Section of shaft.. 1 2 3 4 5 6 7 s 
Number of hang- 

“Se ee 22 7 11 7 7 7 7 8 
Number of loose 

pulleys....... 40 24 20 19 FA 8 2 22 
Total bearings. 62 31 31 26 12 15 Q 30 
Horsepower to 

drive shafting. 1.716 0.858 0.724 0.804 0.288 0.549 0.281 0.938 


Horsepower for 


bearing.. . 0.027 0.028 0.026 0.031 0.024 0.036 0.031 0.031 
R.p.m. shafting.. 275 300 300 200 275 200 240 180 
Diameter shaft- 

ing..... . 2 in. 2in. 2in. 1l}in. 1 in. 1H in. 1H in. 1H in. 
TABLE 3. FRICTION OF HYATT ROLLER LINE SHAFT BEARINGS 


The average friction loss of these 216 bearings amounts 
to 0.0286 horsepower. By comparing this loss with the 
losses of 2-in. babbitted bearings it will be noted that 
there is a reduction of approximately one-tenth horse- 
power per bearing by the use of roller bearings. What 
the reduction in power will save in dollars and cents 
however, must be taken up separately for each installa- 
tion. 

Undoubtedly factory superintendents desire to reduce 
their manufacturing costs, but possibly the saving that 
may be effected by reducing the line shafting losses, and 
also the number of bearings, has not received sufficient 
consideration. The excess friction loss of an individual 
bearing does not seem important, but in an establishment 
having hundreds of bearings, the proper lubrication and 
alignment become of sufficient importance to warrant the 
expenditure of a considerable sum annually to maintain 
the line shafting in first-class condition. 
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Broach Making—Some Broaches and Product’ 





By E. A. 
SY NOPSIS—Making broaches in the plant of the J. N. 
Lapointe Co., New London, Conn. Some finished 
broaches. Examples of external and internal broaching. 


Holding devices used and time taken to broach various 
pieces. 
3 

The automobile, without doubt, is responsible for the 
rapid development of broaching in the past few years. 
One element which has hastened this development has 
been the readiness of the automobile manufacturers at 
all times to “take a chance’”’ where there was any reason- 
able hope of improving the product or reducing the cost 
of manufacture. The successes attained in the automo- 
bile industry have brought other manufacturers to rea- 
lize that many of their expensive operations can be done 
far better and much cheaper by broaching. 

The J. N. Lapointe Co., New London, Conn., besides 
building a line of belt- and motor-driven broaching ma- 
chines manufactures an extensive line of broaches, many 
of which, for standard work, are kept in stock. 

Broaches are made of four kinds of steel: Mild steel, 
case hardened; carbon steel; alloy steel and high-speed 
steel. Carbon steel is the material most commonly used 
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SUVERKROP 


for medium and large size broaches and for fine finishing 
For small broaches tough alloy steel containing 
vanadium is used. High-speed steel is used for finishing 
broaches in hard material. 

The life of a broach is difficult to determine, depend- 
A certain carbon 
ma- 


cuts. 


ing as it does on so many conditions. 


steel broach finished 28,000 holes 1 in. square in 
chinery steel 134 in. thick. 

Owing to the small diameter of broaches as compared 
to their length, considerable trouble from springing and 
chattering is likely to be encountered while turning the 
blanks. Follower rests of the usual type are of no use 
as the work is tapered. A simple self-adjusting fol- 
lower rest is shown in Fig. 1 at A. It consists of a piece 


of wood with a notch in it to fit over the work. Two 
nails are driven in the wood, one near each end. Over 
these are hung pieces of iron with holes in them. The 


back end of the wood rests on the back of the carriage. 
The amount and location of the weights B is obtained 


by trial. Sometimes the heavier weight is placed on the 
lower nail and sometimes on the upper one. While 


crude, this follower rest is entirely satisfactory and may 
be of use for turning other slender work. 
Where broaches are for cylindrical work the teeth are 








Fria. 


1. TURNING SLENDER 


BROACHES 








Fie. 2. 





SpecraL PLANER AND Fixtures FOR BROACHES 
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turned in the lathe, making use of the steady-rest to 
prevent spring. ‘This is a comparatively simple lathe 
job and needs no explanation. 


FIXTURES RECTANGULAR 


BROACHES 


SPECIAL PLANER FOR 


Special planer fixtures are required for handling rect- 
angular and interrupted broaches, such, for instance, as 
those which make four keyways in a piece of work. The 


headstock A is provided with a spindle and driver which 
can be rotated by a wormwheel controlled by the star feed 
B and the trip C, if the nature of the work requires it. 

Provision is also made for attaching a series of index 
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the tool on the cutting stroke, one arm of the star feed 
B strikes the raised part H of the trip C. In this po- 
sition, and with the force applied in this direction, C 
is rigid and the starwheel is rotated. When the planer 
reverses the starwheel B again strikes H but the force 
is applied in the opposite direction and C is caused to 
swing, as the only resistance is that of the coiled spring 
I. As soon as the starwheel has passed out of engage- 
ment with H, the spring / returns C to the position 
shown. When the planer is operating on work such as 
is shown in Fig. 2 the trip C is swung and clamped so 
that it does not engage the star wheel. 

Fig. 3 shows the cutting of the teeth in three keyway 














Fie. 4. MILLING THE SLor 








Fia. 5. 


plates D to the live head spindle so that broaches can 
As practi- 
cally all of the planer work is tapered, the tailstock F 
is provided with an elevating device. At F are shown a 
eries Of planer jacks specially designed for supporting 
long slender work. The trip C for clearness is shown 
in operating position, although the work @ is a square 
broach and, of course, does not require to be turned at 


be machined with any number of divisions. 


each stroke of the planer. 
The operation of the trip C for such work as requires 


its use is as follows. 


As the end of the work passes 











RELIEVING THE TEETH 


broaches at a time on a Whiton rack cutter. The teeth 
are in this case cut at right angles to the axis of the 
broach, but another holding fixture permits the cutting 
of the teeth at an angle. Some care must be exercised 
when making broaches with the teeth at an angle. There 
is always a tendency for the broach to crowd over to 
the side when the teeth are cut on an angle, for that 
reason the angular direction of the teeth on the oppo- 
site sides of a broach should be such that the tendency 
to crowd over in one direction on one side would be 
counteracted by the direction in which the teeth are 
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sloped on the other side. The slots in the ends of the 
broaches are milled in the slot miller shown in Fig. 4. 


HARDENING BROACHES 


The hardening of broaches is somewhat difficult. Ow- 
ing to the alternate thick and thin sections they are 
likely to come out of the hardening bath like the pro- 
verbial “dog’s hind leg.” They are straightened under a 
press during the drawing operation. Both hardening 
and drawing depend for their success on experience, and 
that it is, of course, impossible to impart to others in an ar- 
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about }4 in. at the deepest part. The work is done as 
shown in Fig. 7. The gear A is mounted on the stub B 
which is provided with a slot for the broach. Indexing 
is taken care of by the index pin C entering a tooth 
space. From 6 to 7 finish-broached gears are produced 
per hour. 

The work shown at A in Fig. 8 are cast-iron brackets 
used in textile machinery. They are made right and left 
and have two rectangular holes in them, the larger of 
which is #§ by 24% in. Three pieces are broached at a 
time in the fixture B, which is provided with the concave 
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Fie. 6. BroacHep INTERNAL CAM 
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Fic. 7. BROACHING THE INTERNAL CAM 
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Fie. 8. BroacHING THREE Pieces aT A TIME 


ticle like this. After straightening, as far as practi- 
cable, in the press the broaches are ground true in cylin- 
drical or surface grinders after which the cutting relief 
is ground on the teeth. 

On cylindrical broaches this is done in a cylindrical 
grinder, and on rectangular ones in the special surface 
grinder shown in Fig. 5. The work A, shown in this 
halftone, is a finishing broach, ground to size in a pre- 
vious operation. Indexing is accomplished by means of 
the finger B, and the work is fed past the wheel. 

Fig. 6 shows a gear which has four cam-like surfaces 
broached around the central hole. The gear is steel 114 
in. thick. The cylindrical hole in it is 4% in. in diam- 


eter. 


The width if the cam surfaces is about 14 in. by 


Fic. 9. Broacuine Cast Iron anv Brass 


lugs C to take the thrust. These pieces were formerly 
filed out, and the time on them was from 10 to 20 min. 
each depending on the condition of the cored holes. The 
broach produces about 100 per hour. 

The pieces shown at A in Fig. 9 are cast iron with a 
piece of cast brass driven in the bottom of the groove. 
Two of these are held at a time in the fixture B. They 
are held down by the rocking bar C which compensates 
for any variation in height. The lever D is forked at 
the back end for the swinging clamping bolt 2. The 
slot is about 3 in. long by 244 in. deep and 134 in. wide. 
The work goes to the broach with the surfaces rough 
just as they come from the foundry. About 60 are fin- 
ished per hour by the broach. 
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In Fig. 10 a steel sleeve A 13 in. long is having a ¥%- 
in. keyway 14 in. deep broached in it at the rate of 15 
per hour. The steel castings A, Fig. 11, were so hard 
and tough that reamers were of no use at all. The hole 
is round, 114 in. in diameter by about 344 in. deep. 
The broach produces about 30 per hour. 

Fig. 12, are being externally broached 


The pieces A, 
These pieces were formerly milled. 


to fit the yoke B. 
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The fixture C is provided with two stubs to fit the holes 
in A and two guides to take the side thrust of the two 
broaches D and F. The production on this work is 110 
per hour. 


Various BROACHES 


In Fig. 13 are shown several broaches. The top one 
cuts a square hole with round corners. The second one 
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Fic. 10. BroacHING A KEYWAY 
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BroACHING A Rounp HOLE IN 
STEEL CASTINGS 


Fig. 11. 




















Fig. 12. EXTERNAL BROACHING 
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SAMPLE BROACHES 
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cuts a square hole with sharp corners. The third one 
cuts four keyways. The fourth one leaves four keys 
projecting inwardly in a round hole. The bottom one 
broaches three keyways in three different bearings in a 
crank case, the widest of which is 2%4 in. and _ the 
smallest 2 in. The broach cuts on the top and two 
sides. The crank cases are large and difficult to handle. 
Formerly the keyways were chipped and filed and took 
from 8 to 10 hr. each. The work is now done in the 
broaching machine in 8 to 10 minutes and in a highly 
satisfactory manner. 

In Fig. 14 some samples of broached work are shown. 
The small steel internal gear A is 3 in. in diameter, 
1%-in. face, 8 pitch. These are broached 40 per hour. 
Sample B is steel 4% in. thick, 4% in. in diameter, 70 
teeth, 16 pitch. These are broached two at a time, and 
the production is 100 per hour. Sample C has 56 teeth 
18 pitch and is 7% in. thick. These are broached 100 
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Gearing for the Propulsion 


By CHARLE: 


SY NOPSIS—An improved method of hobbing gear teeth 
which tends to remove the noise usually attending worm- 
wheel drives. This method produces a remarkably silent 
drive and is obtained by a creeping movement of the ma- 
chine table during the hobbing operation. 


os 
ve 


Geared turbine propulsion is in this country (Eng- 
land) now well advanced beyond the experimental stage. 
There are already in actual service cargo steamers, chan- 
nel steamers and warships, together representing a total 
of about 26,000 hp. developed by steam turbines and 
transmitted through mechanical gearing, and there is at 
the present time under construction turbine machinery 
and mechanical gearing representing a transmission of 
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Fig. 1. 
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over 120,000 hp., including two installations of over 
20,000 hp. each. 

For the purpose of observing as closely as possible the 
practical requirements in regard to accuracy of cutting 
of gear-wheel teeth two gear-cutting machines were in- 
stalled in the works of the Parsons Marine Steam Tur- 
bine Co. in 1910. - With these machines, which 
built by William Muir & Co., Manchester, tooth faces are 
automatically generated by the process known as hobbing. 
These two machines have, since they were installed, cut 
gear wheels representing a transmission of about 50,000 
hp., and the experience thus gained has enabled several 


were 


important improvements to be made in them. 

Two similar machines were installed in the works 
of C. A. Parson & Co., Heaton, Newcastle-on-Tyne, for 
the manufacture of geared plant for the driving of elec- 
trical generators, rolling mills, works shafting, ete. Ex- 
amination of the teeth of gear wheels which have been 
running for some little time, transmitting large powers, 
shows the work to be distributed over the teeth with fair 


paper read before the British Institu- 


Mar. 12, 1913. 


*Condensed from a 
tion of Naval Engineers, 
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per hour. Sample D has internal ratchet teeth, is 254 
in. in diameter, and the production is 100 per hour. 

Sample F is 134 in. thick with a 144-in. hole in it. 
Four 3¢-in. keyways are broached in from 35 to 50 pieces 
per hour. The internal ratchet is broached in the pieces 
F eight at a time, and the production is 260 per hour. 
The internal cam G, 2% in. in diameter 7% in. thick, is 
broached at the rate of 40 per hour. The square hole 
in the sample // is 114 in. square by 1%¢ in. long and the 
production is 40 per hour. The sample / is a differen- 
tial gear blank 17% in. long 1% in. small diameter. 
These are broached at the rate of 35 to 40 per hour. 

Apart from the rapidity with which work can be pro- 
duced on a broaching machine, is the high degree of ac- 
curacy attainable with well made broaches. This results 
in a degree of interchangeability which can be claimed 
for the product of no other tool except that of the punch 
press. 


of Ships” 


uniformity, and confirms the opinion expressed by the 
author before this institution in 1910 in his reply to the 
discussion on the first of the papers above referred to, 
that with double helical gear such devices as floating 
frames for the pinions, or hydraulic pistons to distribute 
the load equally over the pinion bearings, are totally un- 
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Fie. 2. Errecr or tHe Crrrina Action 


necessary, the natural elasticity of the supporting struc- 
tures providing all the accommodation hecessary, assum- 
of the 


ing, of course, reasonably accurate alignment 


shafts. The pinions are in all cases connected to their 
turbine shafts by flexible couplings, which allow them 
longitudinal freedom, and this in itself, with double 


helical gears, insures that the load is practically equally 
divided between the right- and left-hand portions of the 
gear. 


INVESTIGATION OF THE Causes OF NOISE 


Careful investigations have been made of the causes 
producing noise, with the object of removing such causes 
and obtaining a silent gear. These investigations show 
the noise to be due to slight inaccuracies in the teeth, the 
order of accuracy required-for silent gearing being higher 
than present gear-cutting machines are capable of afford- 


ing. Fig. 1 is reproduced from a photograph of a micro- 


phone oscillograph record obtained from a double helical 
gear wheel by suspending over the gear case a microphone 
connected with an oscillograph. 
definite notes are produced. 


It will be observed that 
In the particular case illus- 
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trated, the frequeucy was found to be 160 times the num- 
ber of revolutions of the wheel, and its source was traced 
to the parent gear of the gear-cutting machine, namely, 
the single worm and the 160 teeth of the wormwheel, 
which rotated the table on which the work was mounted 
while the wheel was being cut. The inaccuracies of this 
gear were carefully measured, and found to be co-periodic 
with the wormwheel teeth, and to have a double ampli- 
tude of about 0.004 inch. 

In the case of the gear wheel referred to, as there did 
not appear at the time to be any means of removing the 
irregularities from the teeth, and very silent running was 
desired in this instance, stiff springs were fitted above 
and below the bearings, having a small amount of initial 
compression and permitting a movement of about 0.01 
in. as the load was increased to its full value. The 
pinions being thus flexibly supported, noise and shock 
were, to some considerable extent intercepted, instead of 
being transmitted to the structure of the gear case. It 
was recognized, however, that spring supports were an 
imperfect remedy, the real remedy being a higher degree 
of accuracy in the teeth. To attain this it was necessary 
either to greatly increase the accuracy of the parent gear 
or to devise means of cutting which did not reproduce the 
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these planes will lie at equal angular intervals, and will 
come into mesh periodically. Now it will be seen that, 
if the work is given a small steady advance in relation 
to the table, the errors, instead of lying in planes through 
the axis, will lie in spirals around the wheel, and that 
when put to work they will be obliterated, and leave a 
true wheel. 

If the periodic error in the worm gear of the original 
table be represented by a sine curve with a period cor- 
responding to the teeth of the wormwheel, that is, 160 
per revolution, an advance of 1 per cent. results in the 
phase of the error being shifted 1.616 of a complete pitch 
at each revolution of the work. With the cutter advanc- 
ing across the wheel, the result is a series of overlapping 
cuts of varying depth, the maximum depth being, say, 
about 0.004 in. below the minimum. These have been 
represented on the diagram the advance of the cutter 
across the wheel being taken at 0.05 in. per revolution, 
while the amplitude of the error, and, therefore, the posi- 
tion of the cutter, is represented greatly enlarged in the 
vertical direction. It will be seen from this how the 
lowest positions predominate, and a series of cuspidal 
ridges remains of about one-fifth the magnitude of the 
original errors. 
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Fig, 3. 


errors of the parent gear, and, what is still more im- 
portant, avoided periodicity in the residual errors. 

[t was obvious that progress along either of these lines, 
or possibly along both at once, would result in valuable 
improvement of mechanical gearing for the transmission 
of large powers at high speeds. It is doubtful whether 
at the present time a worm and wormwheel drive of the 
strength required in gear-cutting machinery can be re- 
lied upon to have a higher degree of accuracy than the 
drive of the machine referred to, but by the use of mul- 
tiple drives, such, for instance, as several worms driving 
cne wormwheel, it will be readily seen that these errors 
would, to a considerable extent, compromise each other. 


Metruop or CuTTinG THE TEETH 


An improved method of cutting gear-wheel teeth has, 
however, been developed by the author and his colleagues, 
which must now be described. Primarily, it aimed at de- 
stroying the periodicity of the errors, but incidentally 
it also accomplishes a considerable reduction of the errors 
themselves present in the parent gear. 

It will be seen that in the process ordinarily adopted, 
in which the work is mounted on a table rotated by means 
of a worm and wormwheel, the latter being attached per- 
manently to the table, the errors will be some function 
of the angular position of the work, and, therefore, lie 
in planes through the axis of rotation; and if, as is 
mostly the case, the errors of the parent gear are periodic, 


D1aGraM OF REDUCTION OF Errors FROM THE CreEEPING TABLE FoR HELICAL GEAR CUTTING 


With the object of further illustrating the effect of 
this successive change of phase, one side of a slab of meta! 
has been machined with a fly cutter having a broad cut- 
ting edge of undulating form. The slab advanced be- 
neath the cutter 0.05 in. at a time, and at each advance 
it was also shifted sidewise, that is, in a direction paral- 
lel to the axis of the cutter, by a definite proportion of 
the pitch of the undulations in the cutting edge. A por- 
tion of the slab was cut in this manner, the remaining 
portion being cut with the slab advancing directly across 
the tool without any side motion. 

The result is clearly seen in Fig. 2, the deep ridges 
corresponding to the undulations of the edge of the 
tool being replaced by smaller ridges in a network forma- 
tion, as seen in the illustration ; and if we imagine in one 
case two such surfaces to be moved across one another, 
and in another case two other surfaces in the direction 
perpendicular to the ridges, we obtain an idea of the 
effect secured by the new method of cutting referred to, 
and the great advantage of the spiral distribution of the 
errors. 

Both in this illustration and in the diagram, Fig. 3 
the errors have, for the purpose of illustration, been 
greatly exaggerated; in actual wheels the errors are so 
small that it is necessary to employ some form of mark- 
ing, such as is used with surface plates, to bring out the 
high points on the teeth. But, even so, these high points 
are capable of producing sound. 


June 5, 1913 AMERICAN 


MACHINIST 947 


Machining an Adding-Typewriter Carriage 


By 


SYNOPSIS—The sequence of operations and methods 
used for machining a frail aluminum casting. Some 
well made milling fixtures and drill jigs designed to pre- 
vent distortion of the casting during the machining oper- 
ation. 
3 

The methods and tools used for machining the adding- 
typewriter frame for the Ellis machine were described on 
page 847. This article describes in sequence the ma- 


chining operations for the machine carriage. 
The first operation on this casting, which is made of 
aluminum, is straightening, the second is testing. 


Fig. 


Rospert MAwson 


A view of this milling fixture, with the casting re- 
moved, is shown in Fig. 3. The supports A are made 
a good sliding fit in the fixture at B. When the cast- 
ing is placed in the fixture the operator can set the sup- 
ports by means of the nuts C to agree with any inaccu- 
racies in the contour of the casting. 

The face of each surface coming in contact with the 
carriage casting is made with serrations, which tend to 
hold the casting securely. The beveled disks are made 
slightly eccentric, and after the casting is set into the 
fixture, the disks are turned around until they bear 
against it, thus acting as supports. 

















Fic. 2. First Miiiuine Fixture 

















Fig. 3. Miuurne Fixture—Castinec ReMoveD 


1 shows the jig used for the first drilling, which is the 
third operation. The casting is located on finished pads 
on the inside of the jig, the hook bolts A holding the 
casting secure. ‘The holes drilled in this operation are 
used as locating points for subsequent operations. 

The fixture used for the first milling, which is the 
fourth operation, is shown in Fig. 2. The casting is 
located by means of the pins A, fitted with springs for 
quick adjustment, which set into holes drilled in the 
previous operation. Three supports, which are made of a 
self-aligning type, are operated by the screws B. The 
clamps C hold the casting securely during the milling 
operation. The carriage is supported by means of spring 
plungers fitting in the posts D. The gang cutters Z£ 
perform the face and side milling of the grooves. 


Fig. 4. Mriitine Fixture ror Stop Bar 


the fifth 
The casting is 


Fig. 4 shows the fixture used for opera- 
tion, which is milling for the stop bar. 
located by means of a fixed pin A and two sliding pins 
B. The clamp C, which is operated by the hand nut, is 
fitted with two hook bolts D, the stems of which slide in 
holes in the fixture casting. When the hand nut is 
screwed down the hook bolts are also carried down, and 
coming in contact with the casting, hold it securely. 
The hole in the clamp is made slightly larger than the 
stud, thus making it self-aligning. The casting rests on 
the steel supports £ which are near the hook clamp 
bolts, thus preventing distortion of the casting when fast- 
ening down. The arbor and gang cutters F are used 
for the milling operation, the cutters being face and 


side cutters. 
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DRILLING OPERATIONS 
which is the second drilling, is 


The sixth operation, 
The casting is located by 


performed in the jig, Fig. 5. 
means of the three pins A, being held down with hook 
bolts and clamps, the casting resting on steel pads. ‘The 
held down with the latches B, which lock 
in slots of the cover. The screws D are 
the casting the 


jig cover 
over the pins C 


screwed down against when cover is 





Fic. 5. Seconp Dritu Jie 





Fie. 7. MILLIne 


locked, thus holding the casting against the drill pres- 


sure, 
The seventh operation, which 1s profiling the bosses, is 
fixture 


performed in the same as the sixteenth operation. 


The eighth operation, milling the side lug, is also done 
n the same fixture. 

Fig. 6 shows the jig used for the ninth and tenth 
operations, counterboring and tapping, respectively. The 


casting located by the two pins A and held securely 
with the hook holts B, operated by hand nuts under the 
¢. The casting rests on steel pads under the hook 


pi = 





(CLEARANCE 
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bolts, giving a good support and also removing any 
tendency to torsion. 

The eleventh and twelfth operations, which are mill- 
ing the ;,-in. slot and angle lug, are performed in the 
same fixture as the sixteenth operation. The slabbing 
of the end hub and milling of the machine boss are alse 
done in this fixture, being the thirteenth and fourteenth 


operations, respectively. The fifteenth operation, which 





Fic. 6. COUNTERBORING AND TAPPING 


—__ ae ir 


Hooks 


FOR PLATEN 


is the milling for clearance, is performed in the milling 
fixture used for the fourth operation. 

Fig. 7 shows the milling fixture used 
clearance for the platen hooks. This is the sixteenth 
The casting is located by means of the 
and rests upon the finished pads B. It 
(’, and the spring pins D are 
brought up against it to resist the milling strains. The 
machine shown is a Pratt & Whitney profile miller. The 
operation is the straightening and 


when milling 
operation. 
spring pin A, 
is held down by the clamps 


last, or seventeenth, 


testing. 








June 5, 1913 


AMERICAN MACHINIST 


949 


Making and Testing Bevel Driving Gears 


EpIroRIAL CORRESPONDENCE 


SY NOPSIS—The use of air hoists in the hardening room 
of the White Co., for handling work in the various baths, 
is believed to be new. Special chucks which hold bevel 
gears by the pitch line on ball points for grinding the 
faces after hardening. Testing methods for gears, ball 
bearings and camshafts. 


8 

One of the difficult problems in automobile work is the 
iarge bevel driving gear which is attached to the differen- 
tial on the rear axle. Owing to its large diameter and the 
comparatively light section of metal, it is practically im- 
possible to prevent springing during the hardening pro- 
The way in which this problem is handled in the 
shops of the White Co. is interesting to mechanics in all 
classes of work. 

In the forging process in Fig. 1, 
which they are handled in the die under the steam ham- 
mer. The blanks are turned, and the teeth cut in the 
usual way. After hardening, they are carefully 
straightened where necessary until the toothed face is as 


cess, 


we see the way in 


ver\ 


nearly true as possible. 

Air hoists are used quite extensively, and for the first 
time, so far as we are aware, for handling hardened work 
in and out of the oil baths. The lower end of the pis- 
ton carries a crossarm, as can be seen, this being used in 


various ways. In Fig. 2 each gear is hung from a sep- 


Fie. 2. Arr Horst 1n Harpenrine Room 


arate hook, and the dipping is accomplished by having 
the ram of the hoist in its lower position while the arti- 
As each gear is sufficiently heated, 


cles are being dipped. 








Drop Foroinc LAarcGe Bevet Driving Grars 





Hoist OVER THE Sopa TANK 








950 


it is placed on a hook and dipped by hand in the usual 
way, the upper end of the hook being hung over the cross- 
arm as shown. 

When it is desirous to remove them from the bath, the 
hoist lifts them out, and makes the work very much eas- 
ier for the man in charge. 


It will be noted that a large 





















Fic. 6. GrinpInGc Face or Gears 


square wire basket hangs from the outer ends of the cross- 
arm, so as to prevent any of the work being accidentally 
left in the tank, even if it should get off the hook. , 

A very similar arrangement is shown in Fig. 3, the air 
hoist in this case being used to handle a large number of 
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gears in the soda washing tank. This, too, should act 
as a suggestion for many other applications. The first 
cost is low, and its rapidity of operation makes it par- 
ticularly convenient in any shop equipped with com- 
pressed air. 

The teeth are then used in centering the gears for fu- 
ture operations, the first step being the grinding of a true 
surface on the back just behind the teeth at the outer 
edge. In order to have this come square and true with 
the teeth, a special chuck has been made, as shown in 
Fig. 4, carrying ten steel balls mounted on guiding pins, 
so as to hold them in position, these balls being on stems 
and fitting in between the teeth of the gear, approxi- 














Fie. 8. Testinac Matinea GEArRs 


mately at the pitch line, and both centering and locating 
the gear so that the back may be accurately ground. 
After the gear is in place over these steel ball points, 
the four curved straps hold it central with the gear in 
this position. The outside of the hub is ground, as well 
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as the hole, and then the large cover plate is put on as in 
Fig. 5. The outside surface behind the piece is also 
ground at the same setting so as to be perfectly square 
with the teeth and the hole, and is used as the measuring 
surface for all future operations. 

Fig. 5 also shows another chuck of this same style, in 
which the gear is held in place by a large plate, or col- 
lar, while the outer edge is ground as before. The gear 
is then mounted on the chuck shown in Fig. 6, being 
supported at four points by the projections which bear 
against the aligning surface on the back of the gear. The 
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indicator is used for testing the truth of the inner surface, 
and by swinging this indicator the truth of the teeth can 
be gaged in the same way. 

Final testing in which the gear is actually rolled to- 
gether with its mated pinion is done in the usual way, 
as can be seen in Fig. 8. Here, too, the aligning is done 
from the surfaces obtained by grinding while held on the 
ball point in the first chuck. Excellent results are ob- 
tained in this way. 

Fig. 9 shows some of the care used in testing spur 
as well as bevel gears, the gears being revolved on centers 











Fie. 10. Grinpine Batt Races 











Fic. 11. Testrne Batt BEARINGS 


truth of the outside of the gear is then tested with the 
gear perfectly true. The hole is then ground out, as well 
as the inner face of the gear, special clamps being used 
to allow the wheel to cover the whole of the bolting sur- 
face shown. 


TESTING THE GEARS 


One of the tests for these gears is shown in Fig. 7, 
where a very substantial three-cornered testing block car- 
ries a row of balls in a race just large enough to support 
the gear by its outer edge, as shown. Here, too, the Bath 











Fic. 12. Testing CAMsHAFTS 


and the tooth tested by a dial indicator as shown. Al- 
though this may seem like unnecessary refinement, those 
who are familiar with the gearing proposition, especially 
where considerable power must be transmitted through 
comparatively small gears, know what accuracy is neces- 
sary to secure satisfactory results. 

An interesting grinding fixture for finishing the outer 
ball race on some of the large bearings used is shown 
in Fig. 10. The ball race is held in the chuck shown, 
this chuck being mounted so as to swing at the desired 
radius at the same time the ring is being revolved by its 
independent belt. In this way the operator sees exactly 
what he is doing, and the results are proving very satis- 
factory in every way. 

Some idea of the accuracy which is demanded of the 
ball bearings can be had by referring to Fig. 11. Here 
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revolving ball race is seen mounted on @ 
standard mandrel, and the outer race of the bearings 
tested various positions in the manner shown. Both 
the outer ball race and the mandrel can be turned into any 
desired position, so that it is easily possible to find every 
error or combination of errors. If a bearing passes 
this test, it may easily be assumed that it is as nearly 
as mechanical methods can make it. 

Fig. 12 shows the method of testing camshafts after 
they are hardened and ground, or at any other stage in 
the proceedings at which it may be thought advisable to 
do so. With cams niade in this way, and having en- 
larged bearings, as can be seen, inside of the indicator, 
all danger of cam slippage is removed. 


the inner or 


accurate 


of 
oo 


Turning Between Centers on the 
Jones & Lamson 


By E. A. SuveRKROP 

The cases and covers for differential are 
turned in the Jones & Lamson department of the Brown- 
Lipe-Chapin Gear Co., Syracuse, N. Y. In this de- 
partment nearly a hundred flat-turret lathes are in al- 
most constant use, for owing to the pressure of busi- 
factory runs day and night for long periods 


gear cases 


ness the 
at a time. 

The limits on this work are very close. All cases and 
must run within 0.002 in. of true. Because of the 
limits required, intensive production and other 
factors, a small percentage (about 4 per cent.) of the 
fails to conform to the standard. Formerly such 
was sent to the engine-lathe department, as it is 
rechuck it; the engine-lathe work was 
charged ag Jones & Lamson department. 

It was decided to do the work on the floor where it 
was produced and cut out the expense and the other in- 
shipping to another depart- 
which, owing to the 
between centers, on a 


covers 


close 


work 
work 
impossible to 
rainst the 


incidental to 
the turning, 


convenient es 


also to do 


ment and 
shape of the work had to be done 
Jones & Lamson machine. 

In Figs. 1 and 2 is shown one of the two flat-turret 
lathes rigged up to handle work between centers. Two 
brackets A are bolted to the head to carry the 
end of B is a bracket C which is 
pivoted at the top to the arm B. It is locked in the po- 
binder bolt D, but when not in use as a 
can be swung up out of the way so 


substantial 
arm B. At the outer 


sition by the 
tail-center support, 
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that the lathe can handle the regular run of work. 

The lower end of the bracket C is equipped with a reg- 
ular tail spindle and center. The in-and-out movement 
of the tail center is controlled by the spur gear E£ 
which affords a good grip for the operator’s hand. The 
nose of the live spindle is provided with a center and 
slotted mandrel driver F. The mandrels G have flats 
on each end, rendering the use of dogs unnecessary. 

The work H is driven on a mandrel and placed be- 
tween centers as shown in Fig. 1. The turret with the 
turning tool mounted on it is brought to working posi- 
tion as shown in Fig. 2 andthe work trued up. The 
work is done just as well and probably a little quicker 
than it could be done on the engine lathe without the 
special slotted driver. Opposed to this, of course, is 
the low cost of an engine lathe as compared to the ma- 
chine used, which is, however, still capable of handling 
work for which the engine lathe is inefficient. 


Ad 
ve 


Lathe-Dog Kink 


Lathe dogs or shaft drivers of ordinary design in- 


variably slip when roughing down heavy forged shafting, 
or cutting, say, 
crank forging. 


the largest diameter on the web of a 
A square piece of tool steel, from the 














“Too! § leh 
“Too! Steel 
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A Dog-LatTuHEe KINK 


tool holders, put in the corner of the dog or driver as 
shown in the engraving will overcome this trouble with- 
vut any loss of time. 

R. BE, Wourr. 


Petaluma, Calif. 
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LETTERS FROM PRACTICAL MEN 


Crankshaft Turning Method any springing and no fitter’s time is required after the 
first cut. 
When turning large crankshafts great care is neces- ' Grorcr Hey. 
sary to insure that the shaft is not sprung, due to the Stapleford, Eng. 


centers being too tight and closing the webs, especially) 
is this so when a shaft has three or four throws. Several 


devices are used to prevent this springing; some drive in A Difficult Job on the Automatic 


wooden wedges between the webs, others use a bolt and In Fig. 1 is shown a carbon-steel die blank which 
tighten the nut outwards against the cheek to take the must run within 0.001 in. of true when it comes from 
pressure of the centers. Both these methods are ob- the machine. The difficult part of the job is drilling and 
jectionable; the first, because the wood is likely to give; reaming the small hole in the center, as a drill is very 
the second, because in fitting in the bolt, the cure may be 
worse than the disease, as by tightening the bolt too 
tightly the shaft may be sprung the opposite way. 


























In one of the shops on the North East coast I noticed X 
a ' \ 
that when the crankpins were finished, the shaft was // \ 
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TURNING A CRANKSHAFT 


adjustment were fitted. This gave excellent results, but 
was costly, as the pieces required fitting by a skilled 
workman, and when changed from one shaft to another, 
is was usually necessary to make a journey to the black- 
smith before they could be refitted. 

An improvement is shown in the engraving. One set 
of these distance pieces will suit a number of sizes of 
shafts by making additional packing strips. When the 
pins are finished and the shaft at rest on the floor, these 
distance pieces are put in, and before tightening the 
bolts, the wedges are pushed in tight by the fingers (no 
hammer or other force is used). The bolts locking the 
wedge and strip are next tightened, and finally the bolt 
going through the two distance pieces. 

This type has now been in use two years on crank- 
shafts from 1 to 18 in. in diameter, and gives the best re- 
sults, as it makes the shaft practically solid, prevents Fic. 2. Tre Set-Up 
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apt to run out in this stock. Fig. 2 shows the setup for 
the job, the whole success of which depends on having 
the centering, drilling, boring and reaming tools running 
at correct speeds, irrespective of the speed of the work. 

The machine used is a Cleveland automatic. The bar 
A, Fig. 2, is the turning attachment with the tool F 
for removing the scale from the stock before the form- 
ing tool does its work. It is bolted against the face of 
the turret in bridge form. A gear (not shown) in the 
center of the turret engages with all the other tools. 
These gears are compounded where the hole is small and 
the counterbore large, so as to obtain the exact speed 
for the different tools. 

The revolving spindle of each holder is fitted with a 
gear which engages with the gear on the driving shaft in 
the center of the turret shaft. The first drill B serves to 
center the piece; the second ( drills clear through. At 
D is the adjustable boring tool. To set the boring cutter 
the two nuts Z are loosened, the head @ can then be 
moved across the face of the driving plate on the end of 
the spindle by adjusting the hollow hexagon screw H. 
The next holder J is fitted with a floating reamer and 
holder which sizes the hole. 

J. P. Bropuy. 

Cleveland, Ohio. 


3 
A Combination Square Attachment 


This little device was evolved by the necessity for 
scribing a number of parallel lines, fairly accurate and 
quickly. A height gage was not at hand and the method 
of transferring the measurements by means of a surface 
gage was too slow, thereby this slide for the blade of a 
combination square was made. 

A piece of tool steel is milled crosswise the proper 
width to receive the blade of the square. A plate is 
then set into the side to form the slot, and is secured in 
place by four rivets, which are polished off even with the 
plate. One end of the tool-steel piece extends an inch 
beyond the blade and is beveled to a knife edge for scrib- 


lo || Beveled ow + 
ye 


CoMBINATION SquaARE ATTACHMENT 








AP MACHiesT 








ing purposes. This is hardened and the lower edge is 
ground square with the edge of the blade. A setscrew 
to clamp it in the required position completes the tool 
which accommodates itself to a variety of uses. 

To scribe a line a certain distance from the base, the 
blade is set upright on a surface plate and clamped in 
the head firmly against the surface plate. The slide is 
then set to the required graduation on the scale. A 
number of parallel lines may be scribed by shifting the 
slide on the blade. It may also be used, in connection 
with the head and blade, as a caliper square, by set- 
ting the head to a graduation and adjusting the slide 
to the correct distance. 

EVERETT CHIPMAN. 

Beverly, Mass. 
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Brake for a Screw Machine 


I recently had occasion to execute an order for 50,000 
bushings, which were bored and reamed on a No. 6 
Brown & Sharpe screw machine. As the hole was to be 
held to very close limits and a perfect finish was de- 
sired, it was necessary to stop the spindle after each 
reaming operation so that the reamer might be with- 
drawn while the work remained stationary. As the 
spindle was rotated at a speed of 450 r.p.m., using the 
open belt clutch with the back gears out of mesh, con- 
siderable loss of time was experienced in waiting for the 
spindle to come to a dead stop before withdrawing the 
reamer. 

This was overcome by fitting a small brass piece A, 


me 5 
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BRAKE FOR SCREW MACHINE 





having a projection on the inner side, which would en- 
gage one tooth of the back gear B, and a lip on the 
outer side to engage the edge of the back-gear housing 
C. Since the back gears were disengaged, and the main 
gear held stationary by means of the brass pawl, it was 
only necessary to throw the clutch lever D into the back 
gear position, and the gear being held stationary became 
a brake-drum, by means of which the spindle could be 
stopped instantly. On this order alone, the saving of 
more than 100 hr. was effected, while not more than 
half an hour was consumed in fitting up the device. 

R. W. FisHBack. 

Berwyn, Penn. 

tod 
Youthful Individualism and Apprentice- 
ship 

For centuries it was the custom for boys to leave home 
at a tender age and be bound out or indentured to a 
master of some trade or other calling. This indenture 
was a legally binding agreement which imposed upon the 
master all the rights and duties of the parent. 

In the constant change of industry and commerce the 
conditions under which the indenture was not merely 
binding but workable have changed. The apprentice no 
longer lives in the house of the master and the master is 
no longer the master of the trade or calling which the 
apprentice is to learn. The small shop or office, where 
the real head of the organization is near enough to the 
working force so that he comes into intimate contact with 
his apprentices, is so limited in its scope that a boy gets 
a training which hardly fits him to cope with similar 
work where it is carried along on broad lines. 

Again it has been the custom for years to send boys, 
and girls too, though that is not so much to the point 
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here, to school where they are compelled to attend at 
certain times and to pursue certain studies, with little 
or no regard to their personal qualifications or predilec- 
tions. 

We are just beginning to see things in a new light. 
We are beginning to see that there are differences in men 
which began to manifest themselves as children, and we 
are beginning to see that the great mechanics of the past 
have grown in spite of, rather than because of, either the 
indentured apprenticeship or the standard school cur- 
riculum. 

We have been teaching our youth their glorious heritage 
of freedom. The grandfathers of today are telling our 
boys how they fought that we might be free. Freedom 
is in the air, not merely the freedom of suffrage or of 
body, but of mind and career as well. Boys and girls of 
14 are as fit today, so far as education is concerned, to 
take part in civic matters and to select careers for them- 
selves as our fathers were at 21. They are less mature, 
less hardy; they have more rough corners to be ground 
off, but they are wiser, in their way. Their fathers, who 
are making our laws, are inclined to remember their 
youth and to so frame their laws as to give them greater 
freedom than seems at times reasonable. 

Industrial changes have made indenture no longer 
feasible except in out-of-the-way corners, education has 
made it impossible for parents to sign away the freedom 
of their children. It remains for public education to 
gather up the remnants and to round out and expand 
until it covers the youth of our boys and sets each work- 
ing in a channel that shali lead him to real freedom, 
both mental and economic. 

ENTROPY. 

Worcester, Mass. 
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Welding Job 


a large pair of alligator shears, 


A Large 


The illustration shows 


in use at the plant of the Atlanta Steel Co., Atlanta, Ga., 
the bedplate of which weighed over 15 tons, and which 
Fortunately a 


had been broken in two places as shown. 





BEDPLATE OF 
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Sanford portable oxyacetylene welding machine was on 
hand, for the time and money saved by welding the 
breaks instead of replacing the bed amounted to a tidy 
sum. 

This is the largest weld-I have seen made by this pro- 


cess. It was 19x21 in. in solid cast iron and as will be 
noted the breaks were on each side of the fulerum 


upon which the upper jaw is pivoted. The shears are 
used for cutting up scrap and have been used up to ¢a- 
pacity constantly since the weld was made. The cost of 
the materials used in making the welds was about $59, 
and the cost of 3 days’ labor to complete the job brought 
the total cost up to $66.50. A new bedplate would cost 
about $1450, and in addition to the money saved a delay 
of about six weeks in the use of the machine was avoided. 
G. H. Mann. 
Atlanta, Ga. 
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Making a Cam in the Lathe 


> 


Being called upon to make a cam 3 in. in diameter, 
2 in. face, with a rise of & in., I first selected a lathe with 
a taper attachment and compound rest. The cam, Fig. 1, 
was first bored out and turned to the proper diameter and 





width. The lathe was geared up to % thread per inch 
: & Deep 

<< —— = 

le 2*--> 

Finished” . | ; 

SE 

AM MACH imiST : Lf 
Fie. 1. Cam To Be Mane 


or 2 in. of carriage travel to one turn of the spindle. The 
eé6mpound rest was set square with the cam, or 90-deg. 
angle, as in Fig. 2. This was used to feed the tool after 
each cut. A slot 7% in. deep was cut along the face of the 
cam. This was for the cut to run out. 

The’ taper attachment was set so as to pull the cross- 
carriage or tool carriage toward the center yy in. to every 





LARGE SHear Reparrep BY WELDING 
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revolution of the cam and 2 in. of carriage travel. A 
cut was started on the outer edge of the cut in the cam, 
the machine reversed, and this was kept up until all 
metal was removed down to the bottom of the 7 g-in 


g Tt 









"Taper Attachment 


AERIS 5, Set 53 per Foot 














» Compound rest 
set square with 
cam or 90 deg. 











| angle 
| 
— = 
ra \ | Carriage Stop 
Fic. 2. Makina A CaM IN THE LaTHE 
eut in the face. The sharp corner was then rounded 


by hand and the cam hardened. 
A. LOEFFLER. 
Sheboygan, W is. 
Running Balance for Large Projectiles 
Certain army and navy experts detailed to overseeing 
the manufacture of the large projectiles of the govern- 
ment are watchful to note that the machining is very 
They take great pains to hold the work 
The final grinding tolerance 
in- 


carefully done. 
to extremely close limits. 
limits and high degree of finish necessary to pass 
spection would, to a layman, seem unnecessary, but to the 
expert they are essential. 

Other representatives of the government attend to 
the uniformity of the explosive to be used, and to the 
exact measure furnished each projectile. Then, too, it 
is the duty of certain officials to be positive that the 
arsenals turn out guns that are marvels of exactness. 
The delicacy of the sighting apparatus is almost prover- 
bial. It would seem, therefore, with the projectile, ex- 
plosive, gun, sight, distance, elevation, everything scien- 
tifically correct, that if the gunner who does the sighting 
presses the electric discharge button at the exact instant 
the cross-hairs in his sighting telescope are in line with 
the target, a sure hit is inevitable. But we know such is 
not the case. Sometimes, the missile goes to one side, 
sometimes to the other, and again it ricochets toward the 
goal. Naturally the human element that enters into the 
sighting of the gun received the blame for the miss. 
Superficially it would appear so, for apparently every- 
thing else is infallibly correct. 

But there is one thing of great importance that is be- 
ing overlooked. A large projectile, to shoot straight, 
should be in absolute running balance, and this is not 
being done. Standing, or static balance, is entirely 
wrong and most often does more harm than good. An 


improper distribution of weight, even though in perfect 
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standing balance, tends to form a couple in the revolv- 
ing missle, and this couple not only throws the projec- 
tile from its true course but gives to it an air-resisting 
surface greater than its true cross-section diameter. It 
wobbles,’so to speak. Until some one designs a running 
balance machine capable of taking care of a 1000-Ib. 
projectile all other caution adopted to insure straight 
shooting will be discounted. 

Ropert J. SPENCE. 
Worcester, Mass. 
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A Key Puller 
There are few all-around machinists who have 
driven out a key. This is not a hard operation when you 
have space enough to swing your hammer, but when you 
get up on a line or jackshaft and close to a hanger, 
it is a hard and lengthy operation, and in most cases 


not 


requires the use of a helper. 

We have eliminated the hard work of removing keys 
in tight places by the use of the device shown in Fig. 1, 
the body of which is a piece of machine steel 1, in. 
thick, with a dovetail channel to receive the jaws A. 


which are made of 4x%4-in. hardened tool steel. Smal! 
teeth are filed on the jaws as shown, to insure a goo! 


grip on the key. Cup-point setscrews Y%x4% in. are 


shown at B. 


This puller will handle up to and ineluding *%4-in. 
5 4 
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Fic. 1. A Key PULurer Fic, 2 
keys. When used on keys less than %4 in., sheet-steel 


liners should be placed between the jaws and guides, the 
thickness of the liners to be determined by the size of 
the key to be removed. Fig. 2 shows how the puller is 
used. The clamps are used merely to hold it in place 
while the setserews are brought to press against the face 
of the hub on the pulley or gear, whichever the case 
may be. 


Jas. A. THIRBODEAU. 


Trenton, N. J. 
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the “Abrasive Age,” which is. published 
Carborundum Co., the initial number of 
which appeared for April, there is on board the battleship 
“Pennsylvania” a neat device for peeling potatoes. It con- 
sists of a large sheet-iron cylinder proyided with a revolving 
disk as a bottom. The entire inner Syrface of the peeler is 
impregnated with carborundum grain: By rotating the bot- 
tom, the potatoes are whirled about against the sharp car- 
borundum grains, while a stream of water flows down upon 
them and flushes off the parings. It requires less than a min- 
ute to remove the skins from the potatoes. 


According to 
monthly by the 
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DISCUSSION OF PREVIOUS QUESTION 





Formula for the Design of Worm 
Gearing 


The formula for the design of worm gearing, by F. A. 
Halsey, on page 135, does not seem to cover all the conditions 
found in this type of gearing. The use of the axial pitch 
(not lead), axial pressure and circumferential pitch, line 
velocity, as important factors in the formula, is questionable. 
These factors may, with the others, remain constant and still 
give very different results. 

No mention is made of the form of worm tooth or the 
amount of oil in the oil chamber, both of which are likely to 
have some influence on the oil temperature and the proper 
working of the gears. It is also somewhat of a question 
whether it is intended we should measure the width of 
worm gear for the value b on a plane perpendicular to the 
worm axis, as generally shown on the drawing, or on the 
worm helix, the difference being considerable at times. 

In this formula the design is based on the temperature 
of the oil bath, this, within certain limits being left to the 
judgment of the designer. Heat is the result of lost work, 
and lost work in worm gearing is the product of the perpen- 
dicular pressure between the teeth, the coefficient of friction 
and the distance moved along the helix. The axial pressure 
is not, alone, a true indication of the perpendicular pres- 
sure, neither is the circumferential velocity, alone, a true 
indication of the rubbing velocity of the teeth or the distance 
moved along the helix. 

To show the results obtained from the use of the formula 
and chart we will consider the following examples (the co- 
efficient of friction is assumed to be 0.052 for both cases): 

In the first case, we wish to transmit 35 hp. to the worm 
gear with an axial pressure on the worm of 1600 lb. This 
gives a worm-gear pitch-line, circumferential velocity of 
721.87 ft. per min. Assume a worm with nine teeth; pitch, 
1.0472 in.: lead, 9.4248 in.; pitch diameter, 3 in.; spiral angle, 
45 deg.; included angle of tooth on the normal, 60 deg.; num- 
ber of teeth in gear, 27. 

Working out the pressure diagrams as shown in a pre- 
vious article we find, by scaling the diagram, that the neces- 
sary tangential pressure of worm is 1812 lb. The spiral angle 
being 45 deg., the pitch line velocities for the worm and 
gear are the same. 

Then 1812 X 721.87 = 1,308,037 foot-pounds = 39.6 hp. at 
the worm. The difference between the input and the output, 
39.6 hp. and 35 hp. is 4.6 hp., and represents the work lost 


in friction. 





Four and six-tenths horsepower equals 153,021 foot- 
pounds. One heat unit equals 778 foot pounds, Then 
153,031 = 196.6 heat units (B.t.u.) generated in one minute. 
778 


35 , se 
30.6" 0.883 = 88.3 per cent the efficiency 

For comparison we will use a single-tooth worm. The 
axial pitch, worm-pitch diameter, axial thrust, number of 
teeth in gear and circumferential pitch-line velocity of worm 
to be the same as in the first case. The angle of worm tooth 
on the normal is 29 deg. The revolutions per minute of 
worm in both cases is 919. The ratio of the gearing in this 
case being 27:1, gives 34 r.p.m. of the gear, the pitch circum- 
ference of which equals 2.356 ft. 34 xX 2.356 = 80.2 ft. per 
min. pitch-line velocity of worm gear. 80.2 X 1600 = 128,320 
foot-pounds = 3.89 hp. at the worm gear. 

Laying out the force diagram as before we find, by scaling 
the diagram, the necessary tangential pressure of worm to 


be 265.77 lb. 265.77 X 721.87 = 191,854 foot-pounds = 5.81 
hp. at the worm. 5.81 — 3.89 = 1.92 hp. lost in friction. 
5 
1.92 hp. = 63,522 foot-pounds. <= = 81.6 heat units 


(B.t.u.) generated per minute. 


3 ed = 0.669 = 66.9 per cent. = the efficiency 
According to the formula, the oil should not rise above 
a certain temperature for either case despite the great dif- 
ference in heat generated. Also with its use, if we were to 
have only half the amount of oil in the oil chamber, though 


still sufficient to be called a bath, when transmitting the 
greater amount of power, we should still retain the same oll 
temperature, which does not seem reasonable. 


cases with the aid of the chart: Assume 
to to equal 260 deg.; ta, 60 deg.; V, 721.87 ft. per min.: Pp, 
1.047, and b, approximately 2% in. Then P will equal 1600 
lb. for both cases, and we have one set of gearing transmit- 
ting 35 hp. and the other 3.89 hp. One losing in friction 
4.6 hp. and the other 1.92 hp., or one generating 196.6 and the 
Other 81.6 heat units per minute. 

In view of what has been said here and ina previous arti- 
cle, it would seem as if, in developing a formula for the de- 
sign of worm gearing, we should consider the different com- 
binations of the rukbding velocity and the perpendicular pres- 
sure between the teeth, such as light and heavy pressures at 
both fast and slow rubbing velocities for each of the vari- 
ous pitches (not leads) and widths of faces of the worm gears. 
F. P. BROWN. 


To solve both 


Providence, R. I. 

[There is no doubt that much remains to be learned about 
the properties of worm gearing. The experiments of Pro- 
fessors Bach and Roser, while excellent as far as they went, 
did not cover the whole ground. They determined in a very 
satisfactory manner the law connecting the pressure, velocity 
and temperature, but they made no attempt to determine the 
law connecting the dimensions of the gear with its capacity. 
For this they assumed the capacity to be proportional to the 


projected area of the tooth, precisely as the capacity of a 
bearing is universally considered to be proportional to its 
projected area. True, the projected area, as such, does not 


enter their formula, but the product of the breadth of face 
and the pitch is proportional to it and, the constants being 
properly chosen, gives the same result 

Regarding the propriety of using the circumferential 
rather than the sliding velocity of the worm, I explained in 
my previous article that, while the latter was named in the 
notation of the formula, a checking of the calculations 
showed the former to have been used. It is undeniable that 
the use of the sliding velocity seems the more rational, but 
we are bound to take Professors Bach and Roser’s formula 
4s we find it. 

Regarding the profile angle of the worm section, Profes- 
sors Bach and Roser’s experiments were made with the usual 
included angle of 29 deg. This should have been mentioned, 
but the use of this angle is so general that the necessity of 
mentioning it did not occur to me. To this extent Mr. Brown's 
comparison is vitiated, as the use of the chart (which repre- 
sents Bach and Roser’s formula) for other profile angles is. 
of course, unwarranted. 

Flooded lubrication is so obviously correct and so gen- 
erally used that it did not occur to me as necessary to men- 
tion that it was an assumed condition. So long as the worm 
is really flooded it is not clear to me that the amount of oil 
in the cellar is an important factor. It might affect the trans- 
fer of heat to the case and so affect its dissipation, though it 
would seem that, with a reasonable amount of oll, the tem- 
perature of the case would not differ much from that of the 
oilL—F A H.] 
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A Reply To Uncle Entropy 


Dear Uncle Entropy: 

Your last letter, page 661, gave me so much satisfaction 
that I at once forgave you for being so long in replying to 
my effort which appeared on page 157. Yours is a long letter, 
Uncle, yet I read it many times, first with interest, next 
with admiration, and finally with the enthusiasm one always 
feels toward a job well done. 

You must keep in mind, Uncle, that it is not because I 
resent criticism that I have entered into this discussion, but 
because I have a more recent contact with technical schools. 
a younger point of view, and a desire for fair play. What 
you have to say about constructive criticism is true: it is in- 
valuable, and from your pen such is always welcome. But 
I made reply not because you criticized, but because you 
ridiculed. 
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As I have suggested before, you seem to me to be criticiz- 
ing technical schools in general for the faults of those of 
your acquaintance. You seem to overlook the fact that, far 
from resenting criticism, technical teachers as individuals, as 
faculties, and as national organizations are the first and fore- 
most constructive critics of technical education today. And 
you seem to ignore the fact that whatever improvement is 
made in schools is siow in being felt in the world of industry. 

We of the West are not complacent; we are the least com- 
placent; and perhaps that is why our institutions have de- 
veloped, have broadened, have increased in usefulness and 
effectiveness to a degree which you of the East cannot com- 
prehend until you have seen them at close range. And it is 
because I believe there are many colleges where changes have 
been wrought, traditions have been upset, and a new order 
of technical training developed in which most of the objec- 
tions you raise have been met, that I have taken issue with 
you in your criticisms. 

Psychology of Teaching 


Coming now to the specific points at issue in the order in 
which you name them and under the same heads: 

1. I have been in college long enough to know a little 
about the psychology of teaching and I will agree that your 
main contention is correct. Teaching IS a business which 
very subtly leads men away from a beginner’s point of view, 
and I fancy that it becomes quite a task for a man engaged 
in teaching the same subjects year in and year out not to 
let himself get stale, or to drop into a rut, or to demand more 
of his students than THEIR—not HIS—experience warrants. 
This is one of the reasons, Uncle, why I believe teachers of 
undergraduates should not engage indiscriminately in re- 
search work. Naturally the more one knows the more ad- 
vanced one’s ideas become, making it that much harder to 
keep down to a level on which to meet, teach and appreciate 
the point of view of elementary students. 

2. It seems to me that one of the best reasons for in- 
cluding the study of foreign languages in a technical course 
is the training such study affords. Not only do students ac- 
quire a knowledge of the foreign language commensurate 
with the demand existing in engineering work for such 
knowledge, but they also have their mental horizon widened; 
they get a better command of written and spoken English, 
and they acquire a little greater knowledge of the world. To 
my mind the greatest fault in technical education today lies 
in the lack of opportunity for elective work, the impossibility 
of allowing students to select from a wider range of sub- 
jects, both technical and cultural. 

3. Your statements concerning mathematics are most as- 
suredly based upon experience and observation of a broad 
enough character to warrant serious attention. One of the 


most serious obstacles students have to contend with in col- 
They 


lege is their deficiency in plain, simple arithmetic. 
come to cecllege with slovenly habits of computing, unor- 
ganized methods of attacking a problem, and a superficial 


knowledge. While these defects are not to be charged against 
college instruction, yet none the less it becomes the duty of 
the college teacher to bring some degree of order out of 
this chaos. And in addition he must train these students in 
higher algebra, in trigonometry, in analytical geometry, and 
in the much maligned calculus, 

It is quite generally agreed that while some students do 
better than others in mathematics, they all have to work 
harder to get hold of calculus. It, of course, is evident that 
some teachers are able to teach it better than others. If, 
however, you are willing to make the charge that: “Nobody 
knows anything about it (meaning calculus). It is so simple 
that no one would think of teaching it to you the way it is, 
so they wrap it up in some second-hand mummy clothes, 
etc., .” you certainly must admit that you have invited 
the ridicule which a statement of that sort so richly deserves. 

It is quite natural for men to intuitively use that kind of 
mathematics by which they get results most handily, but I 
have yet to see or hear of the engineer who can use cal- 
culus wasting time by avoiding its use. If, as you say, col- 
lege men have to wait ten years before they get a chance 
to use their mathematics and, in the meantime forget how to 
use it, I can see no reason for laying this up against the 
method of teaching it in colleges. I still believe in spite of 
what you say that the engineer who can use mathematics 
as a tool does use it as such; those who do not have this 
ability either hire “mathematical experts” or else they limp 
along as best they can without the aid of that crutch. 

Teaching Physics 

4. I do not believe your opinion regarding the teaching 
of physics is quite fair, provided you base your conclusions 
on the textbooks which are published and the statements of 
teachers of mechanics who try out what students are sup- 
to have learned in physics. While your suggestion 
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that textbooks are apt to be too mathematical and too lit- 
tle applied to engineering students may be true, you should 
bear in mind that engineers are not yet writing texts on 
physics, and that perhaps all engineering schools do not fol- 
low too closely the texts which they are necessarily obliged 
to use. 

I suggest, too, that there is room to believe that perhaps 
those teachers of mechanics who have complained to you 
that their students do not know the physics they have been 
over, may be afflicted with that difference to which you refer 
as the psychology of the professor versus the psychology of 
the school boy. 

In your discussion of the teaching of engineering mathe- 
matics and physics, it seems to me that you have touched 
upon a vital point in our system of technical training. The 
point is briefly this: Until we have teachers who have been 
trained as engineers and who will be willing to specialize fin 
the teaching of such subjects as mathematics and physics 
to engineering students, our technical colleges will always 
be open to the criticism that instruction in these lines does 
not apply in a practical way to the real problems of engi- 
neering work. 

The best teacher of scientific German I ever knew was a 
graduate of the Worcester Polytechnic Institute. Not only 
did this man know his German and how to teach it but he had 
a sympathy for, and an understanding of, his technical stu- 
dents’ point of view. The problem of finding the right teach- 
ers for the broader and less technical subjects in engineer- 
ing education will be solved when the engineering schools 
themselves encourage engineers to enter such fields. 

5. When you boil down your criticism of the teaching of 
descriptive geometry it amounts to a statement that time 
enough is not allowed to take the students into the prac- 
tical part of the subject. I fancy you are quite right in this 
respect, but in schools where more time cannot be given they 
are doing quite right in insisting upon a thorough drill in 
the elements of the subject. If a boy actually knows and 
sees and appreciates the first seven or eight propositions in 
Church there remains nothing in descriptive geometry which 
he cannot work out by himself. Here we devote 270 hr. 
to the subject and we learn quite a lot. 

So far as drawing is concerned I have discovered that we 
agree. Here in our freshman year we make sketches of such 
things as lathe dogs, monkey wrenches, stuffing-boxes, and 
oil cups. From these sketches we make detail drawings which 
are afterward traced. Later on we do most of our drawing 
from engine details which we have to sketch. 

6. If your already published articles on the subject of 
teaching machine design have been roasted, as you say, then 
I feel that there is no need for a further grilling from me. 
And, anyway, so far as I can remember I have no violent 
disagreement with you on this point! 

7. I have read your discussion of shop work, which ap- 
pears on page 538, and if this article is the one which will 
give me “abundant opportunity to get back” at you I am 
again left breathless with astonishment! For once more I 
find that so far as essentials are concerned we agree. 

I have looked back over what I wrote about culture and 
engineering and I can find no fault with it. I believe in it, 
and I frankly admit that you “mossbacks” in the East have 
something to be proud of in your culture and in your recog- 
nition of its worth. We are slow in achieving it here, but 
when you recall that the fathers of some of my classmates 
here in college came West in prairie schooners; when you 
remember that while men of their age in the East were get- 
ting an education in your old-established institutions along- 
side of men from families with generations of culture behind 
them, our men were barefoot and following a plow; and 
when you remember that into our Western colleges are com- 
ing the sons and daughters of these men, you can understand 
why it is that your East is ahead of our West in this respect. 

You must not forget that in the four years allowed for a 
technical training there are demands and needs of many 
courses to be brought into a harmonious adjustment. If the 
proper time is allowed for drawing, then, perhaps, the time 
for the shop is limited; if descriptive geometry is taught as 
it should be, then the time for language must be cut off. And 
thus it is throughout the four years; by experiment, by ex- 
perience, by expedient the hours allowed for each course are 
arranged as best they may be to suit conditions. 

In this way does it come about that in one college this 
subject will be slighted and the other amplified; but these 
differences sink into relatively small importance when it is 
remembered that the best one gets out of these four years 
is the ability to think independently, the power to carry on 
the education thus begun, and an appreciation of the power 
of knowledge. 

H. G. FORD. 

Iowa City, Iowa. 
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Uncertainty is a parent of hesitation. Hesitation 
checks progress. Business men are watching the tariff 
legislation at Washington with a feeling of uncertainty. 
To forestall the hesitation stage the inevitable tariff bill 
should be passed at once. Business now has momentum, 
upon which long continued discussion and delay will act 
as a brake. It is this action that many men fear at the 
moment more than they do the effect of the new bill it- 
self. Congress should make haste to pass the bill before 
any brakes are set on business. 


, 4 
Theory or Practice 


A recent letter from one of our readers criticizes an 
article which sets forth the plan under which a certain 
large manufacturing establishment is run and com- 
pares it with the working conditions in the shop. It also 
cites some of the practices in the shop in its treatment 
of the employees, which tend to make it an undesirable 
place in which to work. 

Even admitting all of his contentions to be true, we 
are still justified in publishing articles of this kind for 
several reasons. The plant as outlined simply shows 
suggested methods of handling the work, and, even if 
they only exist in imagination, they contain many 
germs which are sure to take root and develop in some 
sections of the country. It does not necessarily con- 
demn a plant because those in charge have used poor 
judgment in selecting shoemakers as foremen or have 
adopted inflexible and arbitrary rulings in regard to 
men being late or absent. 

For the most part, the articles in the AMERICAN Ma- 
CHINIST deal with the different methods of machine con- 
struction and have very little to do with the personal 
details of shop management, such as the abolition of 
private tool boxes, long or short noon hours, or similar 
details. It seems almost unnecessary to say that the 
publication of one or more articles showing the methods 
in any shop, does not imply an indorsement of those 
methods. In reality it only shows how certain operations 
are performed in different localities. And, while we 
might absolutely disagree with the way in which men 
were treated, this could have no bearing on the illus- 
tration of the ideas and machining methods developed in 
such a shop. 

As our readers know, when it becomes necessary or ad- 
visable to take a stand on any question whatever, the 
AMERICAN MACHINIST endeavors to state its opinion 
clearly and concisely, so that there can be no question 
as to its position. But it is manifestly out of place for 
any publication to allow its opinion or conviction in re- 
gard to the social side of the problem, to interfere in the 
least with the presentation of the side which is strictly 
mechanical. By bearing in mind that this is a journal 


of machine construction and that sociological questions 
seldom directly affect this, the reasons for our attitude 
can be clearly seen. 


A Stumbling Block to Piecework 


It has been charged that lack of uniformity in machines 
and tools is a great stumbling block to the success of a 
piecework system. This seems a very reasonable state- 
ment. It is further supported by the demand for stand- 
ardized conditions on the part of management experts. 

If a piece rate or bonus rate is intelligently set it must 
presuppose certain working conditions. Feed and speeds 
must have been fixed, setting-up times estimated and the 
life of cutting tools between grindings determined. These 
are important factors in production. 

Let us suppose that all this is well done and the job 
sent into the shop. What is the position of the workman 
if he cannot get the proper combination of feed and speed 
on his machine, or if his tools dull or burn out frequently, 
or require a reduction of speed to live? He is up against 
unfair conditions. With such a combination it is not 
unlikely that he cannot make the piece rate. But the 
fault is not his and he knows it. The lack of uniform 
conditions is to blame. Another situation may reverse 
these conditions, but still leave them unfair. 

It is something of a surprise to note that this feature 
has not been emphasized more in discussions of the evils 
of piecework. It is said that rate cutting is inherent in 
the system; that there is great difficulty in setting fair 
These statements have a great degree of truth, 
source of trouble is nonuniform ma- 


rates. 
but an attendant 
chines and tools. 
‘ One movement already under way promises some relief 
from the first evil. This is the standardization of ma- 
chine tools as begun by the National Machire Tool Build- 
ers’ Association. The second is being met in some ma- 
chine shops by the putting in of modern hardening and 
tempering appliances to bring about greater uniformity 
in hardness and lasting qualities of cutting tools. This 
is a feature of machine-shop practice that deserves to be 
imitated. 
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“Striking” 

The shop superintendent has two partly antagonistic 
demands made upon him. These are to produce accurate 
work and cheap work. They have led to the rapid devel- 
opment during the last few years of the operation of 
broaching. The spread of this and its advantages were 
recently pointed out in these columns. But there is an- 
other operation which is not as much used, but which 
has been developed to meet these same demands. This is 
the operation of striking. We call it this for want of 
a better name. 

We have long recognized that the punch press in its 
many types, kinds and variations, can produce duplicate 
pieces for which it is adapted at a maximum output and 
minimum expense. With proper tools such pieces dupli- 
cate within very small limits. This is especially true if, 
after the regular operations of blanking or forming, a 
shaving or burnishing operation is introduced. These 
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latter operations have been highly developed in the manu- 
facture of clocks, the cheaper grades of watches, and sim- 
ilar parts. 

But beyond all this, still greater accuracy can be ob- 
tained if the parts, as they come from the punch press, 
are put through another press something like that used 
in coining money and striking metals. That is, in strik- 
ing the pieces in dies similar to coining dies. Three illus- 
trations of the application of this operation have recently 
come to our notice. The first was in making the parts 
of a chain. These were of such a nature that the greatest 
degree of accuracy was required, a degree beyond that 
which could be obtained from ordinary punch-press tools. 
After the pieces were made .in ordinary punching and 
forming dies, they were put through a succeeding opera- 
tion, which finished them to the desired degree of ac- 
curacy. This was a striking operation in a coining press. 

The second instance was a numbered index plate, which 
was produced in large numbers and which was required 
to be extremely accurate. These were originally made 
by etching at considerable expense and with indifferent 
results. Putting the parts through a striking operation 
solved the difficulties in their manufacture. The other 
instance was.in the manufacture of certain watch parts, 
which were successfully, rapidly and inexpensively pro- 
duced to the needed degree of accuracy by striking. Al- 
though the first cost of the machine and dies for striking 
is considerable, there is every reason to believe that this 
practice will increase in use as a machine-shop operation. 
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Two Methods of Cost Reduction 


There are two distinct ways of lowering the cost of 
production aside from the question of wages. No sane 
manager in this day and age considers the reduction of 
The two methods in 
question may be designated as machining methods and 
They involve entirely different qual- 
both are seldom found in the same 


wages a way of lowering costs. 


handling methods. 
ities of mind and 
person. 

Lowering the cost of production by improving the 
machining methods requires a knowledge of shop con- 
ditions, of machines, of steels for tools and metals for 
the product, and in fact a thorough practical knowl- 
edge of shop work. The other does not need a mechanic 
at all but one who can observe and analyze the handling 
of machines and materials. 

This is why we find so many shops which have been 
systematized and improved by efficiency engineers, still 
using antiquated machining methods. The improvers 
make important changes in the placing of material, in 
the method of caring for and handling it, in keeping 
track of and issuing stock for assembly, all lowering the 
cost of production, but the machining methods are often 
left untouched. True, we find lathes speeded up, motor 
drives introduced and charts of cutting speeds in some 
places, but the devising of special machines, and the 
scheming of methods to cut machining time in half, are 
left to some mechanic whose weekly pay may be less 
than the per diem charge of the efficiency engineer. 

There is no wish to detract in any way from the glory 
or the worth of the man can time by the 
old but sadly neglected expedient of placing the work so 
as to avoid long reaches, either before or after finish- 


who save 
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ing. He has his place and there is much for him to do. 
But how much more valuable in the introduction of 
methods which simplify machining operations and di- 
rectly increase the output of the machines themselves is 
the engineer who has had sufficient shop training—who 
has actually operated the various machines! And if he 
can have but one of these accomplishments, is not the 
value of the shop man who can improve machine meth- 
ods sadly underrated, and under paid? 

The young man, whether college graduate or not, 
who is attracted to the field of efficiency engineering 
should consider both sides of this question. There are 
already too many in the game who have only scratched 
the surface of production problems. It is better by far to 
spend a few years in overalls, studying shop conditions 
so as to be capable of handling both sides of the propo- 
sition. And what is more, men with real shop training 
will have far less trouble in securing the coiperation of 
shop men in various plants than those without this 
practical knowledge. 
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Another “ Largest’’ Liner 


The “Imperator,” the latest addition to the rapidly 
growing fleet of notable trans-Atlantic steamships, sails 
from Hamburg June 11, and is due to arrive at New 
York June 18, where she will be greeted with the cus- 
tomary welcome accorded each new liner upon the com- 
pletion of her maiden vovage. 

This ship is the first of three sister vessels to be built 
for the Hamburg-American Line, each with a displace- 
ment of 70,000 tons. 

The “Imperator” is 919 ft. long, 98 ft. beam, and 62 
ft. deep. She has nine decks, the boat deck being 100 ft. 
above the keel, while the height of the mast trucks from 
the keel is 246 ft. The three funnels are each 69 ft. long 
and the oval openings measure 29 by 18 ft. The rudder 
alone weighs 90 tons. 

The ship will accommodate a population of over 5000, 
this including a crew of 1100 persons. The ship is driven 
by quadruple turbine engines of 72,000 horsepower, de- 
signed to develop an average speed of 221% knots in cross- 
ing the Atlantic. One of the big rotors weighs 135 tons 
and develops over 22,000 hp. The rotor casing is 18 ft. 
in diameter by 25 ft. in length. The shafts are 18 in. 
in diameter and the four bronze propellers are 16 ft. in 
diameter. 

It is interesting to note that the vessel has been built 
with bulkheads of unusual strength and height. There 
are twelve transverse bulkheads throughout the ship and 
one longitudinal bulkhead in the engine room, these ex- 
tending from the bottom of the hull 50 ft. upwards to the 
second deck, or far above the water line. A series of coal 
bunkers along the sides in conjunction with the double 
hottom give the “Imperator” a double skin, so that she is 
practically a ship within a ship. ‘The forward or col- 
lision bulkhead extends through the first deck. The sin- 
gle amidship bulkhead weighs alone 66 tons. There are 
36 watertight doors in the bulkheads, controlled automat- 
ically from the bridge. 

Illumination is supplied by 9500 electric lamps, the 
current being generated by 6 turbine dynamos. In the 
forward engine room is situated a machine shop fitted 
up with lathes, drills, planers and other tools for hand- 
ling repairs when at sea. 
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Gear Hobber 


The gear hobber shown with gear guards removed is a 
recent development of the Boston Gear Works, Norfolk 
Downs, Mass., and has a capacity for generating auto- 
matically with the use of a hob, spurs, spirals or helical 
gears up to 12 in. in diameter, 6 diametral pitch in steel 
and 5 diametral pitch in cast iron. This machine can 
also be used for cutting worm gears up to 12 in. diameter 
without automatic feed. It will also cut single-thread 








Am MACHINIST 











Gear Hopper 


worms or screws up to 12 in. in diameter, 24 in. long. 
The cutter head can be swung to any angle to cut heli- 
cal gears either right- or left-hand. 

In order to secure the desired stiffness the overhang of 
the hob arbor is reduced to a minimum; in this particu- 
lar size it does not exceed 4% in. from the slide. The 
bevel-gear pinion on the arbor is larger in diameter than 
the hob in use, which is designed to give a smoother 
drive than would be obtained if the dimensions were re- 
versed. It will be noted that there are only two driving 
members in the cutter head. 

A screw arrangement on the back of the shaft con- 
nected with the large bevel gear, allows adjustment to- 
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ward the bevel pinion, to eliminate backlash between 
these two gears. Other gears in the driving train are 


arranged to reduce backlash to a minimum. The hob 
is held practically vertical when in cutting position, and 
this. feature in cutting the ordinary type of gear allows 
the chips to clear themselves. A suitable arrangement 
for taking care of the chips below the machine is pro- 
vided and allows the oil to the reservoir 
at the bottom of the machine, whence it is forced by a 
pump to lubricate and cool the cutter in operation. 

The worm-gear index is accurately cut, and all bear- 


to be drained 


ings are ground and provided with oil grooves for proper 
lubrication. The handwheel, conveniently located at the 
left of the machine, is furnished with a micrometer dial 
for adjusting the cutter head to position, and giving the 
necessary depth of cutter. The handwheel at the right 
of the machine is for operating the return of the cutter 
slide, at the completion of the cutting process, and has a 
quick return movement, 

The machine is furnished with a constant-speed single- 
pulley drive, while varied speeds are obtained by the 
change-gear device illustrated at the right. The change 
gears, both for feed and for indexing, are conveniently 
located and are furnished for cutting any number of teeth 
up to 100, 
tained up to the usual requirements over 100, 
spindle is provided with No. 10 B. & S. taper, and the 
It oc uples a floor space 


By compounding, even numbers can be ob- 
The work 


machine weighs about 1500 |b. 
of 40x50 inches. 


Ad 
ve 


Heavy Motor-Driven 


this machine is 


Grinder 


It will be seen that arranged with the 


armature shaft extended to receive emery wheels on both 


ends. It can be furnished either with direct- or alternat- 
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Heavy Moror-Driven Grinder 


ing-current motors and the bearings with either compres- 
sion grease cups or ring oiling. 

The machine can be furnished with steel guards with 
exhaust-pipe connections if desired and with safety col- 
In the case of direct the armatures are 


lars, current 
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wound on a sleeve, which in turn is pressed down to the 
arbor, thus facilitating repairs. 

This machine is a recent product of the Ransom Manu- 
facturing Co., Oshkosh, Wis., and is designed for operat- 
ing two 24x4-in. emery wheels on heavy steel casting 
work, but can be used for larger diameter-wheels. The 
spindle is 3 in. in diameter by 80 in. long, and the ma- 
chine weighs about 4000 pounds. 

es 


oY) 


Swager with Heating Furnace 


The halftone shows a swaging machine with special 
holder and furnace built by the Langelier Mfg. Co., Provi- 
dence, R. L., for swaging, by the hot process, spinning 
spindles, twist-drill blanks, both straight and taper 
shanks, taper reamers, and mills, live axles for autos, 
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SwaGer WitH HEATING FURNACE 


round file blanks, motorcycle pedal pins, pointing for 
draw-bench, and many smilar now either 
turned by screw machines or forged and ground. Large 
saving of stock is obtained by this method, as by swaging 
there is absolutely no cutting away of the metal, and this 
is especially economical in making high-speed steel drills 


pieces 
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and end mills. In addition to this saving and to the im- 
provement which takes place in the stock as it is com- 
pressed, the machine swages the blanks so very closely to 
size that in most cases but a few thousandths are required 
to be ground off to finish the piece completely. 

The swager head is cored around and back of the head 
to provide a chamber through which a constant flow of 
cold water, either from city pressure or from a small 
pump is maintained, while the machine is running, to 
prevent it from heating up. This construction enables the 
machine to be kept in continuous operation on hot stock, 
avoiding any shutdowns to cool it off. 

As a part of the unit, a continuous rotary gas heating 
furnace has been designed for heating the blanks to the 
proper temperature required by the stock being swaged. 


cAd 
ve 


Geared-Head Lathe 


The halftone shows a heavy-pattern, 20-in. Reed 
geared-head lathe, recently developed by the Reed-Pren- 
tice Co., Worcester, Mass. The headstock is equipped 
with 13 gears, by means of which 18 changes of spindle 
speed are made available. The single-pulley driving 
wheel is equipped with ball bearings and a spindle-revers- 
ing mechanism is provided in the headstock. Through 
this mechanism the spindle can be started, stopped and 
reversed by means of the handle, located at the right of 
the carriage and traveling with it. The quick-change 
gear mechanism is of the regulation Reed type and pro- 
vides 60 changes to both lead screw and feed rod. 

The apron and rest are of heavy construction and the 
latter has long bearings and is gibbed to the bed; on 
the front at each end of the rest and directly under the 
tool block on the inside; on the back the entire length 
of the rest on the outside of the bed. The reverse lever 
at the front of the apron actuates a double bevel pinion 
and can be set for feeding in either direction, or in neu- 
tral position, in which case all gearing in the apron is 
thrown out of action. An automatic locknut connected 
with the reverse lever prevents half-nuts from engaging 
with the lead screw while the feeds are engaged. 

The lathe is designed to handle high-speed steel to its 
highest capacity, has a back gear ratio of 10 to 1 and can 
be arranged for motor drive. 
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Cold-Drawn Steel Union 


The union shown in the halftones is made of cold- 
drawn steel, and consists of the usual three main parts, 
male and female ends, joined by a coupling nut. All of 
these parts, as well as the brass seat ring, are drawn cold 
from flat stock. The design and construction are ap- 
parent from the illustrations. 

This union is threaded to Briggs standard for pipe 




















Cotp-Drawwn Street UNION 


threads, so as to carry the same taper as the pipe. In us- 
ing drawn steel, flaws and other defects are avoided and 
another advantage claimed for such construction is that 
being of the same material used in wrought-steel pipe, 
uniform expansion of union and pipe, when under heat, 
takes place, and likewise subsequent contraction is uni- 
form. This uniformity of expansion is calculated to re- 
duce the likelihood of leaky joints. The hardened-steel 
seat and soft brass ring used in the male and female ends 
respectively are designed to effect a leak-proof joint when 
the coupling nut is screwed into place firmly. These un- 
ions undergo the Sherardizing process to provide against 
corrosion and are a recent development of the Mark Man- 
ufacturing Co., Chicago, Ill. 
os 


ee 


The ‘‘Waterbury”’ Hydraulic Speed 
Gear 


The Waterbury hydraulic speed gear, manufactured by 
the Waterbury Tool-Co., New Britain, Conn., is a vari- 
able-speed and reversible hydraulic-power transmitter, 
which has been applied to big gun-control automobiles, 
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tram cars, drawbridges, cranes, hoists, machine tools and 
the propelling of vessels. The complete transmission de- 
vice consists of two parts, an oil pump designated as the 
A-end and an oil engine designated as the B-end. ‘The 
A-end may be driven by any power and is supposed to run 
at a constant speed in one direction. By turning a small 
control shaft connected with this end, the stroke of the 
pump pistons is varied at will to deliver oil to the engine, 
or B-end, at the rate necessary to give the required speed 
and in the direction called for. 

The B-end is so constructed as to furnish a constant 
cylinder capacity per shaft rotation. The speed of the 
B-shaft is, therefore, definitely determined by the rate 
at which oil is supplied to the B-end by the pump. No 
oil is bypassed without doing its share of work in the B- 
cylinders. The leakage is very small, averaging about 

roo Of 1 per cent. of the oil used in doing the work. 
There is practically no leakage from the gear as a whole; 
that referred to is what takes place between the high- and 
low-pressure parts of the mechanism. The speed ratios 
between the A- and B-shafts are, therefore, very positive, 
and are definitely determined by the angular position of 
the control shaft in either direction from its zero, or 
neutral position. 

Fig. 1 is an external view of the gear in its most com- 
pact, or type C, form. In this type the A- and B-ends are 
combined into one working unit; the power enters the unit 
by the A-shaft, which rotates at a constant speed, and is 
taken out by the B-shaft, at the opposite end of the 
machine, which rotates at any required speed and in 

















Fie. 1. Tyrer C Gear 
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either direction. The small vertical shaft shown in the 
figure at the A-end is the control shaft, and the direction 
of rotation of the B-shaft is determined by the direction 
the control shaft is rotated from its zero position. The 
speed of the B-shaft is determined by the angle through 
which the control shaft has been rotated. 

On top of the B-end is an oil expansion box com- 
municating with the oil in the machine. The whole in- 
closing shell of the gear is entirely filled with oil, although 
only a small portion of the oil is under pressure and 
active in transmitting power. The chief purpose of the 
expansion box is to provide for the difference of coefficient 
of expansion between the oil and the metal. The interior 
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Indeed, each end may be provided with a separate valve 
plate and located in any desired position, the oil circula- 
tion being provided for by connecting pipes. In Fig. 2 
the outer cases are removed, leaving the internal parts, 
the two shaft groups being separated a little from the 
valve plate, and the angle and tilting boxes being pulled 
away from the socket rings. 
THE VALVE PLatTEe 


The valve plate stands in the middle of Fig. 2 and is 
shown alone in Fig. 5. Passing through the plate about 
half way between its center and periphery are two semi- 
annular passages. These are for the circulation of the 


oil between the A- and B-cylinders. When the gear is 
transmitting power one of these passages is under pres- 
sure, while the other is in suction. These two functions 
are changed according to the direction of rotation of the 
B-, or outgoing shaft. Connected with the passages are 
three pairs of valves. At the top are two small needle 
air valves used only for the escape of air from the pas- 
sages and cylinders while being filled with oil. At the 
bottom are two ball-check valves used for replenishing 


of the box is in communiciation with the air through a 
small hole in its lid; the general oil supply is, therefore, 
under only atmospheric pressure. 

In Fig. 1 the A- and B-ends are united by a common 
valve plate, which is located across the middle of the 
machine and through which the oil is circulated between 
the two ends. This valve plate may be made in almost 
any shape, permitting the placing of the two ends at any 
angle or in any position with reference to each other. 
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Frias. 3 AND 4. SecTIONAL PLAN AND ELevatTion or Hypravctic Sprep Gear 


1 Case bolt (short) 20 Case-trunnion bushing 40 Ring-socket ca 59 C - é 
2 Case bolt (long) 21 A-case 41 Ring socket P 60 ot rte ee es ——_ . 
3 Case-bolt nut 22 Control-guide block (outer) 42 Angle box 61 Control-shaft Geakine 
4 Angle box 23 Control-guide block (inner) 43 Thrust roll separator ring 62 Control-shaft bearing nut 
5 B-case 24 Control-trunnioned nut 44 Thrust roll 63 Control-thrust ring 
6 Main-shaft gland cap lock 25 Tilting box 45 Box-thrust race 64 Control-shaft hanger 
screw _ 26 A-shaft 46 Thrust-roll separator 65 Tilting box 
7 Main-shaft gland cap lock 27 A-socket ring 47 Case-bearing Cashing 66 Main-shaft trunnion-bear- 
& Main-shaft gland cap 28 Main-shaft trunnion bear- 48 Socket-thrust race ing block ‘ 
9 B-shaft _ing block 49 Radial-thrust roll 67 Shaft-pin retainer 
10 Angle-box screw 29 Shaft trunnioned block 50 Radial-thrust roll sepa- 68 Main-shaft packing 
11 Oil expansion box hole 30 Barrel spring rator 69 Main-shaft gland Sap 
12 B-cylinder barrel 31 Barrel key 51 Radial-thrust roll race 70 Main-shaft gland . 
13 Valveplate roll race (in- 32 Barrel nut 52 Radial-thrust roll sepa- 71 Main-shaft pin 
_ ner) 33 Oil-expansion box rator ring 72 A-socket ring 
14 Veqvepents roll separator 34 Approximate working oil 53 Case drain hole 73 Control housing guide plug 
15 Valveplate bearing roll 95 cn 54 Replenishing-valve cap 74 Valveplate roll separator 
<4 takeocaete Gham : 3-case 55 Drilled hole for free oil ring 
17 Valveplate roll race (outer) 36 Piston passage 75 Valveplate roll separator 
18 Valveplate port 37 Piston-socket bushing 56 Oil expansion box hole plug body 
19 Tilting box retaining trun- 38 Piston-socket cap 57 Control shaft 76 Valveplate 
nion 39 Connecting-rod 58 Control-shaft gland cap 77 B-socket ring 
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any leakage that may take place from the high-pressure 
oil to the low-pressure. At the bottom, near the replenish- 
ing valves, are two safety valves to provide relief should 
the gear be overloaded. 

There is also connected with each passage near the 
top a plugged hole for attaching gages in case it is de- 
sired to measure the oil pressure or load carried. Near 
the top of the valve plate, and also in connection with all 
the valves, there are holes passing through the plate giv- 
ing free circulation of the oil between the two ends of the 
gear within the inclosing cases or shells. There are also 
bolt holes for securing the cases. In the center of the 
plate are roller bearings for the inner ends of the shafts. 


THE SHAFT GRrouUPS 


The shaft groups of parts in the two ends are almost 
Figs. 2, 3 and 4 may all be referred to in the 
A cylinder barrel is keyed slidably 


identical. 


study of these parts. 
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and rather freely to the inner end of each shaft. Each 


barrel has nine cylinders parallel with the shafts and 
fitted with pistons provided with ball-ended connecting 
rods. The faces of the barrels slide in their revolution 


against prepared faces on the valve plate, and the cylinder 
ports in the barrel faces register with the semiannular 
passages except as they are passing over the separating 
lands at the top and bottom of the plate. 

The barrels are held lightly against the faces of the 
valve plate by spiral springs around the shafts, which are 
compressed between shoulders on the shaft and counter- 


bored recesses in the barrels. These springs are only in- 


tended to hold the barrels in position under no load. 
When the gear is transmitting power the barrels auto- 
matically support themselves, as will be mentioned later. 

The piston connecting-rods are formed with a ball on 
each end of each rod, one ball end being secured in a 
piston and the other in a socket in the socket ring. The 
socket rings are connected by special universal joints 
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with the shafts, so that while they revolve with the shafts, 
their planes of revolution may be at any angles to the 
shafts provided by the setting of the roller bearings on 
which the socket rings revolve. 


THe TILTING AND ANGLE Boxes 


In the B-end of the gear the socket ring runs in what 
is called an angle box, which is secured in the end of the 
case itself through which the shaft passes. It stands at 
a fixed angle of 20 deg., giving a constant reciprocation to 
the B-pistons. In the A-end the box is hung on trun- 
nions and may be adjusted to any desired angle, while the 
gear is running by turning the threaded control shaft. 
The illustrations make clear the connection of the con- 
trol shaft with the tilting box. As the load on the trun- 
nions of the box is practically a balanced one, the turning 
of the control shaft is easy. 


OPERATION 


The A-shaft, which is connected with the source of 
power, is supposed to run at a constant speed and in one 
direction. If the tilting box stands in its vertical or neu- 
tral position at right angles to the shaft the pistons are 
carried around with the cylinder barrel but do not recip- 
rocate. No oil is, therefore, taken from or delivered to the 
passages in the valve plate. If, however, the lilting box is 
inclined by turning the control shaft a little, the pistons 
reciprocate approximately) to the extent of the sine of the 
angle of tilting multiplied by the diameter of the circle 
of centers of the sockets in the socket ring. 

Every cylinder during half of the shaft rotation is in 
communication with one of the passages in the valve plate 
and is then receiving oil, which it carries across the land 
and delivers into the other passage during the other half 
of the shaft rotation. The transferred 
from one passage across to the other passage depends 
But there 


amount of oil 


entirely upon the displacement of the pistons. 
can be no transfer unless there is a supply to draw from 
and a space to deliver it into. These are provided by the 
cvlinders of the B-end. When oil is being forced into 
one of the (already full) the pistons in the 
evlinders of the B-barrel in communication with this pas- 
sage make room for the oil by sliding back from the valve 
plate; but they cannot do this without forcing their 
respective sockets in the socket ring farther from the 
This can only be done by turning the socket 


passages 


valve plate. 
ring as a whole in its inclined plane in the angle box. 

It must be remembered that the B-socket ring, unlike 
the A-, is always inclined in its angle box 20 deg., so that 
the B-pistons always reciprocate to their full extent at 
every rotation of the B-shaft. While the pistons facing 
the high-pressure passage of the valve plate are receding 
to make room for the imparting 
rotation to the B-shaft, the pistons facing the low-pres- 
sure passage are moving toward the valve plate and de- 
livering the oil from their cylinders through the low- 
pressure passage into the suction cylinders of the A-bar- 
capacity of the B-cvlinders is 


incoming oil and so 


rel. Since the receiving 
constant and the delivery capacity of the A-cvlinders is 
varied at will by turning the control shaft, the speed of 
the B-shaft is correspondingly varied. It will be seen 
that the only oil actively employed in transmitting power 
is that in the oil passages of the valve plate and in the 
evlinders. The inclosing outside cases merely serve as a 
retaining reservoir and are not subject to any pressure. 
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The oil pressure in the cylinders and valve-plate pas- 
sages varies directly as the torque resistance which the 
B-shaft must overcome. The horsepower transmitted 
varies directly as the product of the oil pressure and 
the speed of rotation of the B-shaft. The normal work- 
ing oil pressure ranges usually between 300 and 500 lb., 
but it may rise to 1000 or even 2000 lb. to overcome an 
unusual resistance. In tests, pressures as high as 4000 
ib. per. sq.in. have been attained. Under the most favor- 
able conditions efficiencies ranging from 85 to 91 per 
cent. are common. Under average working conditions the 
efficiencies vary between 80 and 85 per cent. 


AJ 
ve 


Giving Information in Catalogs and 
Otherwise 


Those who attempt to depend on manufacturers’ cata- 
logs for information concerning their products are 
doomed to disappointment in many cases. The inform- 
ation too often consists in two or three general views of 
the machine, which do not show the details that par- 
ticularly interest the possible purchaser, and the few di- 
mensions fail to show him definitely whether this is what 
he desires or not. 

Other manufacturers go to the other extreme of mak- 
ing their catalogs into reference or handbooks, some- 
times going to such an extent that the books are kept 
and referred to solely for the data, and often utterly dis- 
regarding the products to be advertised 

When we consider that a catalog is the manufacturers’ 
printed word of information which the prospective pur- 
chaser, or even the customer, must consult when there is 
no salesman near to answer questions, we can see the im- 
portance of having the information he desires readily 
accessible and in such language as he can understand. 
The various points that he will ask should be brought 
out in the catalog, and, in the case of machine adjust- 
ments or other details which may be perfectly clear to 
the manufacturer, a few photographic. reproductions, 
showing exactly how such adjustments are made, not 
only add to the attractiveness of the book, but will pre- 
vent much unnecessary correspondence. 

Wrongly or rightly, few of us read text with extreme 
ware, probably because we have become accustomed to 
ilepending on illustrations to show us at a glance just 
‘what the writer means. So, while it may be possible to 
make every adjustment by following minute directions, 
a few detailed pictures showing a man performing this 
operation, will save more time and prevent more mis- 
takes than anything we know of. 

Few of us probably realize the actual cost in dollars 
and cents, to say nothing of the hard feelings and mis- 
understandings which are engendered by not having 
clear explanations of machines and processes. Every 
letter that is saved between customer and manufacturer 
effects a much greater economy than the mere cost of the 
postage stamp, which is all we are apt to consider. It 
too often happens that a machine lies idle until a reply 
is received, to say nothing of the office work and other 
ostly details which are usually hidden under the long 
summary overhead expense. Then too, the man who is 
thoroughly familiar with a machine usually assumes too 
much knowledge on the part of the customer and fails to 


AMERICAN MACHINIST 





Vol. 38, No. 23 


make some point clear to him, so that more than one in- 
terchange of letters is usually necessary. 

Bearing these things in mind, it is a pleasure to find 
such a catalog as that of the Cleveland Automatic Ma- 
chine Co., in which many, if not all the vital points have 
been covered. Both the prospective buyer and the man 
who is already using the machine find much information 
and are shown many of the details which they desire to 
know. On the other hand, it must not be understood, 
that the fault is entirely with the manufacturer, as 
there are too many customers who, either from care- 
lessness or otherwise, do not clearly express their needs. 

Among the more important points on the great ma- 
jority. of work are: Size of material from which parts 
are to be made; kind of material with its physical quali- 
ties; diameter, length, style and pitch of thread; finish 
desired in holes and on other parts, that is, whether they 
are to be reamed, bored and reamed, ground, or simply 
drilled; what tolerance will be allowed for the different 
parts; size and speed of line shaft or motor; and in fact 
the various points which go to make up the successful 
operation of a machine. 

One of the stumbling blocks to a clear understanding 
is often the attempt on the part of the customer to keep 
the product he desires to make a complete secret, and. 
only giving the manufacturer something of an idea as, 
to its size, shape and quality. 

In these days of high production it is often necessary 
to know exactly what the work is to be before an even 
approximate estimate can be given as to the possible out- 
put. In one particular case that we recall the output was 
materially reduced because the walls of the casting were! 
not as thick as the manufacturer had been led to be-. 
lieve, owing to the unwillingness of the customer ‘to, tell 
him exactly whet he wanted to do with the maehine. 
In this particular case the weakness of the walls neces- 
sitated the reduction of the feed as the work crushed 
under the cutting tool at the speed and feed for which 
the machine was designed. Anything which tends to 
make for a better understanding of the problems of both 
customer and manufacturer, cannot fail to save time 
and be a decided economy in the long ruti. 





PERSONALS 








Axel Levedahl, chief engineer of the Independent Pneu- 
matic Tool Co., Aurora, IIL, sailed on May 21, for an extended 
European business trip. 


Albert L. Kern, formerly with the Studebaker Corporation, 
covering a period of 13 years, has established an office in 
South Bend, Ind., as consulting forge and smithshop specialist. 


Cc. H. Mount, formerly a member of the drafting depart- 
ment of the Jeffrey Manufacturing Co., Columbus, Ohio, has 
been appointed power engineer of E. W. Clark & Co., East 
St. Louis, Ill. 


Jack 8S. Herbert, formerly vice-president and chief en- 
gineer of the Penn Motor Car Co., Pittsburgh, Penn., has 
become president and general manager of the Herbert-Evans 
Co., Wilkinsburg, Penn. 


George A. Bancroft, until recently assistant to the me- 
chanical engineer of the M. Rumely Co., Laporte, Ind., has 
accepted a position as designer with the Aultman & Taylor 
Machine Co., Mansfield, Ohio. 


From the list of members constituting the official party of 
American engineers registered to sail on June 10, in order 
to participate at the joint meeting of German and American 
mechanical engineering societies, it is pleasing to note that 
the machine-tool building industry will be well represented. 
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METAL WORKING 


NEW ENGLAND STATES 


Plans are being considered by Parshley & York, proprie- 
tors of the Granite State Garage, Dover, N. H., for the im- 
provement and enlargement of the garage. 

The Becker Milling Machine Co., Hyde Park, Mass., 
erect a new factory to cover 40,000 sq.ft. 

Clarence I. Williams, Lawrence, Mass., will erect a 92x30- 
ft. brick and cement-block garage on property adjoining his 
present premises, 303 CommonSt., as soon as the old building 
now on the site is demolished. 

George Smith will erect at 511 Worthington St. a garage 
650x103 ft., of brick and steel, one story. H. L. Sprague is arch. 

The William H. Haskell Mfg. Co., manufacturer of bolts, 
nuts, etc., is preparing plans for the construction of a two- 
story addition to its plant on Commerce St., Pawtucket, R. L. 

The Easton & Burnham Mfg. Co., manufacturer of spindles, 
pacers. etc., has awarded the contract for the construc- 
tion of three new buildings at Conant and Pine Sts., Paw- 
tucket, R. I. 

The Belknap Mfg. Co., manufacturer of brass specialties, 
has purchased a site on Water St., Bridgeport, Conn., for the 
construction of a three-story plant, 50x320 ft. 

The Southern New England Auto Supply Co. will build a 
garage at Beaumont and peas Sts., Fairfield, Conn. Arthur 

Meloy, 17 P. O. Arcad Bridgeport, Conn., is completing 
the plans for a building of concrete and steel, 50x150 ft., two 
stories. R. B. Keyes, Meigs Bldg., Bridgeport, Conn., has the 
matter in charge. 

The Whitney Mfg. Co., manufacturer of machinery, con- 
templates the construction of a four-story addition, 60x112 
ft., to its present plant at Hartford, Conn. 

The Waterbury Battery Co. contemplates establishing an 
automobile plant in the building formerly occupied by the 
Meriden Woolen Co., at Meriden, Conn. 

The W. A. Kinne Co. has awarded a contract for the con- 
struction of a brass foundry at New Britain, Conn. Noted 
May 22. 

The Yale & Towne Mfg. Co., manufacturer of locks, etc., 
has awarded the contract for the construction of two addi- 
tions to its plant on Pacific St., Stamford, Conn. One _ will 
be 203x50 ft., six stories, of brick, on a steel frame, and the 
second, 296x245 ft., one and three stories, of steel and rein- 
forced concrete. The cost is about $300,000. The buildings 
will be used for general manufacturing, pattern and core 
shops and brass-casting shop. Noted May 15 

The Standard Co., manufacturer of motorcycles, will build’ 
a three-story addition to its plant on Laurel St., Torrington, 
Conn. 

Plans have been completed for a number of additions fo 
lant of Berbecker & Rowland, manufacturers of brass 


will 


the 
specialties, on Thomaston Ave., Waterville, Conn. One build- 
ing will be an addition to the drip-room, 43x152 ft., of brick, 


mill construction, one story, with asphalt floor, and a second 
will be for a casting shop, of brick and steel, 43x122 ft., with 
an ell, 12x33 ft. This building will have steel truss roof, 
metal sash and a steel stack. Griggs & Hunt, 111 West Main 
St., Waterbury, Conn., are archs. 


MIDDLE ATLANTIC STATES 


Bids are being received by the U. S. Hame Co., Buffalo, 
N. Y.. for a blacksmith shop, 40x225 ft., and a store house, 
837x180 ft., one story, to be added to its plant at Tonawanda 
St. and the New York Central R.R. 

The Salisbury Ball Bearing Co. is making arrangements 
to build a plant at Gowanda, N. Y. C. W. Salisbury, James- 
town, N. Y., is pres. 

The Foster Machine Co., Syracuse, N. Y., will erect a one- 
story factory, 37x76 ft.. on South West St. 


A. S. Reddin, 410 Marcellus St., Syracuse, N. Y., is having 
plans prepared for the construction of a foundry, 50x76 ft. 
Edward oward, Syracuse, is arch. 


The Bendring Mfg. Co. has been incorporated by John C. 
Cowles, 3628 South Salina St., Willard, . ¥., Walker and 
Arthur L. Jones, Syracuse, and will build and equip a plant 
for the manufacture of piston rings and engine parts. The 
capital stock of the company is $50,000. 

The Bondy Foundry & Machine Co., Manheim, Penn., is 
having plans prepared for an addition to its plant to be 
50x128 ft. 

The Philadelphia & Reading Ry. Co., Pottsville, Penn., has 
awarded the contract for the erection of its new repair shops 
at Pottsville, to cost about $300,000. 

The Struthers-Wells Co. is building an addition to its 
plant at Warren, Penn., to be used for a flanging and forge 
shop. 


SOUTHERN STATES 


The Sparks Drilttag Jar Co. is betting two buildin 
60x200 ft., the other 60x60 ft., at its plant in Charleston, 


Ss, one 
- Va. 


We are officially advised that the Universal Plow Co. will 
build a two-story building at its plant at Florence, S. C. 


The building will be of brick, and will be equipped for the 


$15,000. 
low- 
oted 


manufacture of farm implements. Estimated cost, 

The concern is in the market for a bulldozer and other 

9 cri W. J. Wilkins, Florence, is arch. 
r. 


The Mascot Stove & Mfg. Co., sgecently incorporated at 
Dalton, Ga., with a capital of $100,000, contemplates establish- 
ing a plant in that city for the manufacture of a patent range. 


Capt. Cramer B. Potter, agent for the Maxwell 
Petersburg, Fla., is erecting a garage on Ninth St. 


The Daniel Mfg. Co., Birmingham, Ala., recently incorpor- 
ated with $50,000, will erect a factory at Birmingham, and 
engage in the manufacture of metal products. 


The American Steel & Wire Co., Birmingham, Ala. will 
erect a plant at Cory, Ala. Construction work will start im- 
mediately. 


The Durgam Mfg. Co., Mobile, Ala.., 
structing its proposed plant at Mobile. 


car, St. 


has commenced con- 


The Vernon Iron Works Co., Leesville, La., will build a 
new iron and steel foundry to cost $25,000. 

A plant to cost $100,000 will be established at Chattanooga, 
Tenn., for the manufacture of the Ausman motor truck. he 
Manufacturers’ Association, of Chattanooga, will furnish the 
capital. 

A machine shop and foundry will be equipped by the 
Chickasaw Machine & Faundry Co., Memphis, Sean. The 


company has $20,000 capital stock. Address Thomas LaMalta. 


The Norfolk City Gas Co., Norfolk, Tenn., has awarded the 
contract for the erection of a machine shop, 60x140 ft. 


An addition to its garage and automobile repair shop will 
be provided by the Woods-Ford Co., Lwarencebur ty. Ad- 
dress W. C. Woods, Jr. ; a 


The Crown Motor Car Co. ,Louisville, Ky. is equipping : 

. or * . y.. ga 

shop at 121 North Third St., to be used for experimental 

work, after which a factory will be located in that city. C. H. 
Lambert is mgr. Noted May 22. ; 


The J. V. Pilcher Mfg. Co., Louisville, Ky., will build ; 
addition to its metal-button factory. Fred Erhart is aoe 
The plans for the building will be completed shortly. 

The Nashville, Chattanooga & St. Louis R.R. Co.. which 


has a small repair shop at Paducah, Ky., is 

, ah, y., planning to en- 
large its facilities there in anticipation of the construction 
of a new -bridge over the Ohio River, near that point. The 
general offices of the company are in Nashville, enn. 


MIDDLE WEST 
The Atlantic Foundry Co., Akron, Ohio, has awarded the 
contract for the construction of its prop sed 01 ry ill 
gonsract Ser proposed foundry. It will 


The Canton Engineering & Electric Co., Canton. Ohio. has 
awarded the contract for the erection of a three-stery fae. 
wory 4 OH be 34x66 ft. ; 

e anhattan Spring & Bed Co., New York, has leased 
about 10,000 ft. of factory space and will establish a factory 
on Woodland Ave., Cleveland, Ohio. ' 


The American Steel & Wire Co., Cleveland, Ohio, will erect 


two additions to its plants in Cleveland, one between the 
Cuyahoga River and Baltimore & Ohio R.R., and the other 
at its Jones Ave. plant. 

The Gas Machinery Co., Cleveland, Ohio, has secured 


a permit for the erection of an addition to its plant. 
one-story 


Behler & Cox, Cleveland, Ohio, are erecting a 
brick concrete factory at Iona Ave. and Fairbanks St. N. 
for the manufacture of sheet iron. 


The National Screw & Tack Co., Cleveland, Ohio. has let 


the contract for the erection of a large addition to it lant 
60x215 ft. D. C. Griese & Walker Co. are the arches. Noted 
May 8. 

The Cleveland Hardware Co., Cleveland, Ohio, has com- 


pietes 5: aSnaey ateon and is ready for the installation 
of machinery. e company manufactures 
automobile parts. ° Sas. oan 


Ground has been broken on Perkins Ave. N. E.. f > new 
plant for the Scott-Ullman Co., 2091 East 19th St. Clevelena 


Ohio. The main building will be 66x85 ft., three stories. In 
the rear a one-story structure will be erected for foundry 
purposes. ; 


The Egry Register Co. has started the construction of a 
new manufacturing plant at Dayton, Ohio. Leopold Rauh is 
pres. 

The Allen Motor Car Co., Findlay, Ohio, recently ized 
has increased its capital to $500,000, and is contemplating ‘the 
erection of a large addition to its plant. 

The Cincinnati, Hamilton & Dayton Co. is havi 
prosares for the nn additions to its sheas a a 

’ neorrectly note ast w 
Rh eek as Chicago, Hamilton & 

Bids will be received until noon, June 16, by the board of 
qomaenere or the qroction os, She Lima State Hospital, 
or erecting and equipping a machine shop at the proposed 
hospital. Frank L. Packard, Columbus, Ohio, is arch. << 
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The Miami Cycle & Mfg. Co., Middletown, Ohio, is having 
a new plant erected at Indianapolis, Ind. The company makes 
motor cycles and accessories. 


The Link-Belt Co., Indianapolis, Ind., is breaking ground 

for the construction of a large foundry plant. 

erson Automobile Co., Kokomo, Ind., is considerin 
Paty Amy of . factory, to cost $40,000. The building wi 
be three stories, of brick. 

A new factory, three stories in height, 125x200 ft. of 
brick and steel construction, has been completed for the Ross 
& Young Machine Co., at Jefferson and MacDougall Aves., 
Detroit, Mich. Automobile engines will be manufactured 
exclusively. Harry 8. Angell, arch., prepared the plans. 

The Caddilac Motor Car Co., Detroit, Mich., has secured a 
ermit for the erection of its proposed addition, to cost about 
40,000. 

The Ferrotype Co., Chicago, Ill., has awarded the contract 
for the erection of its proposed plant. Estimated cost, $32,000. 
Noted May 29. 

The Hallett Iron Works, Chicago, Ill., is having plans pre- 
pared for the construction of a foundry at Harvey, Ill. It 
will be 60x162 ft. 

The Chicago & Alton R.R. Co., Chicago, Ill, has awarded 
the contract for the construction of its proposed machine 
shops at Bloomington, Ill. The company recently appropri- 
ated $987,000 for the purpose. 

The city of Chicago, IIL, is considering the construction of 
a municipal garage, estimated to cost about $125,000. 


The Chicago & Northwestern Ry. Co., Chicago, Ill, will 
erect a large machine shop in Chicago. 

The Geneva Foundry & Machine Co., Geneva, Ill., is con- 
sidering the erection of a foundry, to cost about $5000. 


The Crawford Locomotive Co., Streator, Ill., will move to 
Indianapolis, Ind. A large plant is being erected On a site 
of 100 acres. 

H. H. Moody, -Peoria, Ill, will erect a three-story brick 
garage at 1805 Main St. 

The Chicago, St. Paul, Minneapolis & Omaha R.R. Co. has 
started work on a roundhouse at Altoona, Wis. An additional 
20 stalls for engines will be provided and interior space 

rovided for a machine room and other accessories. The 
pullding will be of brick and concrete. L. H. Guion, Minne- 
apolis, Minn., supt. of construction, is in charge of the work. 

The Brillion Iron Works, Brillion Wis., manufacturers of 
gasoline engines, will erect a large addition to the plant, 
which will double its present capacity. 

The Prairie City Garage, Prairie Du Chien, Wis., is being 
enlarged by the erection of an addition. E. L. Foss is mgr. 
WEST OF THE MISSISSIPPI 

Popple & Cummings, Preston, Minn., are building an addi- 
tion to their garage. 

The Northern Pacific Ry. Co., St. Paul, Minn., will erect 
a 24-stall roundhouse and a large machine shop at Carlton, 
Minn. 

A one-story fireproof garage, 50x130 ft., will be erected on 
the site of the old Dakota Garage, at Aberdeen, S. D., for 
Cc. E. Bremer. 

A 50x125-ft., one-story, brick garage is being erected at 
Groton, S. D., for F. Cc. Bowles on property recently pur- 
chased near the Independent Building. 

The Milton Motor Co., Main St., Milton, N. D., is being re- 
modeled. The partitions separating it from the adjoining 
building are being removed to make room for a repair shop. 

A 60x45-ft. addition is being built to the John N. Taylor 
Garage at Columbia, Mo. 

The Studebaker Corporation of America_ recently com- 
pleted plans for an assembling plant at St. Louis, Mo. The 
building will be two stories high, of brick, concrete and terra 
cotta and will cost approximately $60,000. 

WESTERN STATES 

The Ariona Copper Belt Mining Co., Prescott, Ari., is plan- 
ning to erect a large reverberatory oil-burning smelter plant 
upon its property in the Beach Rock district, Ariz, 

The Schram Motor Co, was recently organized in Seattle, 
Wash., for the purpose of building a half-million dollar plant 
for the manufacture and distribution of the Schram automo- 
bile. F. J. Carver, of Seattle, is pres., and A. J. Schram, of 
the California Motor Car Co., vice-pres. The plant will cover 
about six acres. 

The Seattle Chain Works, Seattle, Wash., will erect a large 
plant on Harbor Island, Wash. 

The foundry of the Westerman Iron Works, Lander St. 
and Whatcom Ave., Seattle, Wash., was destroyed by fire re- 
cently. Loss, $10,000. The plant will be rebuilt at once. 

E. L. Goldstein & Co. will erect a three-story reinforced- 
concrete building at Oliver and Van Ness Aves., San Fran- 
cisco, Calif., to cost $80,000. The structure will be 109x120 
ft. and will be used as a commercial garage and repair shop. 
Cunningham & Politeo are archs. 

H. L. Olive, Spokane, Wash., has just completed negotia- 
tions for the construction of a garage at Adams and Front St. 

The Empire Mfg. Co., Spokane, Wash., manufacturers of 
pumps and refrigerators, is planning to establish a branch 
factory at Richmond, Calif. 

The Tacoma Millwork & Supply Co., Tacoma, Wash., is 
planning the erection of a one-story, 75x100-ft. addition to 
its plant R. T. Davis, Jr., is a director of the company. 

_ W. L. Snider & Son., of Stella, Wash., have acquired a 
site at Clatskanie, Ore., and will erect a large shingte plant. 

The Pacific Iron Works, Portland, Ore., has purchased a 
Six-acre site on East 29th St., and will commence work at 
once on four large shop buildings. The buildings to be 
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erected include a structural-steel shop, 600x60 ft.; a foundry, 
200x60 ft.; machine 3 -y 200x60 ft., and a pattern shop, 
100x50 ft. O. E. Heintz is pres. and mgr. 


The J. F. Hall-Martin Co., Stimson Bdg., Los Angees, Calif., 
will erect a commercial garage and machine shop on West 
Pico St., Los Angeles, Calif., for William Knickrehm. The 
building will be 55x150 ft., and will cost about $7000. 


Morgan, Walls & Morgan, archs, Van Nuys Bldg., Los 
Angeles, Calif., are preparing plans for a three-story and 
basement Class C brick garage, to be erected on South Grand 
Ave., Los Angeles, Calif., for S. M. Newmark. It will have 
pressed brick facing, concrete foundation and basement, 60x 
150 ft., steel beams and columns. 


The Atchison, Topeka & Santa Fé Ry. Co. is planning the 
erection of a reinforced-concrete roundhouse at Butte St. and 
the Los Angeles River, Los Angeles, Calif. 


A three-story reinforced-concrete garage and _ service 
building is to be erected at Broadway and 24th Sts., Oakland, 
oP aab soe Cuyler Lee, of San Francisco, at an estimated cost 
oO . ° 


Elizabeth A. Artman, Ocean Park, Calif., is having plans 
prepared for a commercial garage and machine shop, to be 
erected at Ocean Park. The building will be 50x140 ft., and is 
estimated to cost about *6000. R. M. Jackson, Consolidated 
Realty Bldg., Los Angeles, Calif., is arch. 


Glenn A. Calkins, agent for the Ford motor car, Riverside, 
Calif., has secured a lease on the old Riverside garage at 
Eighth and Market Sts., Riverside. The building will be 
comppsetety ,Femeteted and a fully equipped repair shop will 
se nstalied. 


Aaron Levy, Lakeport, Calif., is having his building at 
+ gag Fremont St., San Francisco, remodeled into a machine 
shop. 


CANADA 


The Brantford Machine & Foundries, Ltd., recently incor- 
porated at Brantford, Ont., to manufacture machine tools, is 
having plans prepared for a machine shop of 10,000 sq.ft. floor 
space, and a foundry, to be built at once. 


Henry Hope & Son, Peterborough, Ont., have awarded con- 
tracts for the erection of their new plant to be used for the 
manufacture of steel sash. 


J. M. Loose & Son, Toronto, Ont., manufacturers of piano 
actions and kindred products, have purchased a site, 250x134 
ft.. upon which to erect a new factory. 


The Massey-Harris Co., Toronto, Ont., has purchased a site 
at Brampton, Ont., and is having plans prepared for a fac- 
tory to manufacture gasoline engines. 


The John Deére Plow Co., Dain, Ont., plans to erect a new 
factory at Welland, Ont., for the manufacture of all kinds of 
farm implements. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 


Preliminary arrangements are being made by Pierce & 
Townsend for the construction of a lumber mill at East 
Machias, Maine. Noted Apr. 17. 


; L. E. Hilliard, Waterville, Maine, will erect a shoe fac- 
ory. 


The contract for the construction of an addition to the 
plant of the Ernest M. Skinner Co., manufacturer of organs 
Sydney St., Dorchester District, Boston, Mass., has been 
awarded. The structure will be three stories, 50x130 ft. 


The Fiske Rubber Co. has awarded the contract for the 
construction of two new buildings at Chicopee Falls, Mass. 


Plans are being considered by the American Casket Co. 
for the construction of a new plant at East Springfield, Mass. 

The T. C. Scruggs planing mill at Framingham,. Mass., 
has been destroyed by fire. Loss, about $10,000. 

Plans are being prepared by Samuel M. Green, arch., for 
the construction of a four-story, 127x50-ft. building plant at 
Springfield, Mass., for the Springfield Breweries Co. Thomas 
J. Flanagan is pres. and mer. 

Frank U. Wells has awarded the contract for the construc- 
tion of a laundry at 61 Franklin St., Springfield, Mass. The 
structure will be four stories, 58x98 ft. R. S. Higgins, 45 East 
Alvord St., Springfield, is arch. Noted May 29. 

The Springfield Realty Trust, Springfield, Mass., will build 
++ ged house and engine room on Taylor St. Estimated cost, 

000, 

Plans are being considered by Brondront & Masse, for the 
construction of a dyehouse on Main St., Watertown, Mass. Es- 
timated cost, $9000. 

The Building Finish Co. has awarded the contract for the 
construction of a $20,000 building at Worcester, Mass., to be 
used as a factory. 


The Haywood Boot & Shoe Co. has awarded the contract 
for the construction of a five-story addition to its plant at 
Worcester, Mass. 

The Linde Air Products Co., Cleveland, Ohio, has pur- 
chased property and will erect a factory at Worcester, Mass., 
for the manufacture of oxygen products. 

The American Oyster Co. will build an artificial ice and 
freezing plant at Block Island, R. I. Estimated cost, $50,000. 
A. F. Zoller is mer. 


The National India Rubber Co. is planning the construction 
of a building for the wire-standing machine department, at 
Bristol, R. I, to be one story, 260x160 ft. 


Preliminary arrangements are being made by the Yale 
Brewing Co.. New Haven, Conn., for the construction of a 
sw eaatery addition to its bottling plant. Estimated cost, 
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ATLANTIC STATES 


1000 Wallabout Market, has filed 
plans for a_ $115,000 tactéry, to be erected on the east side 
of Clinton St., 125 ft. south of Park Ave., Brooklyn, 
The structure will be five stories, of brick and concrete.. It 
will occupy a pet of ground 80x125 ft. Dodge & Morrison, 
archs., prepared the plans for the building. 


The Erie R.R. Co. is having plans prepared for a rein- 
forced-concrete fireproof elevator of 1,900,000 bu. capacity, 
with structural-steel head house and modern grain elevating 
machinery equipment, electrically operated, to be erected on 
the Buffalo River and Ohio St., at the foot of Louisiana St., 
Buffalo, N. Y., to replace the elevator destroyed by fire May 
16. Noted May 29. 


Taber & Baxter, archs., Syracuse, have prepared plans and 
are receiving bids for a two-story factory and office building, 
30x100 ft., to be erected by the Oswego Falls Pulp & Paper 
Co., First St. and Broadway, Fulton, N. Y. The estimated 
cost is $20,000. 


The Tamarin Goldstein Co., Inc., Hudson, N. Y., 


MIDDLE 
The Drake Baking Co 


has award- 


ed a contract for an addition to its furniture factory, to be 
46x81 ft., three stories. 
Plans have been completed for an addition to the box 


factory at Nixon St., Syracuse, N. Y., owned by Henry Schmeer. 
Estimated cost, $20,000. M. C. Conway is arch. 

The United Box Board Co., Thomson, N. Y., 
contract for a mill building, 40x150 ft. 

The Continental Bag Co. is building a one-story 
45x93 ft.. at Water and Pearl Sts., Watertown, N. Y., 
place the old mill ruined by high water this spring. 

William Hughes & Co. have awarded a contract for the 
construction of a paper mill at Ridgefield, N. J. 

The De Lion Tire & Rubber Co., Trenton, N. J., will erect a 
three-story fireproof building of brick and steel construction, 
with cement floors. 

Ballinger & Perrot, archs., Philadelphia, Penn., are pre- 
paring plans for a four-story bakery, to cost $200,000. 

_ The Warren Table Works plan to build a four-story addi- 
tion at their plant in Warren, Penn. 

The Bond Bottle Seeking Co. has bought a site adjoining 
its factory on Monroe St., between Fifth and Sixth Sts., Wil- 
mington, Del., and will build an addition. The new building 
will be of brick, three stories. 


SOUTHERN STATES 


H. O. Feederle, Akron, Ohio, contemplates the construction 
of a plant in Clarksburg, W. Va., for the manufacture of 
glass reflectors. 


a The Crescent Window Glass Co. will rebuild 
No. 1, at Weston, W. Va., which was destroyed 
February. 


_ The Salisbury Mint Cola Co. has bought a site at Salisbury, 
N. C., and is preparing to build a two-story factory. 


The United Paper Co., Atlanta, Ga., contemplates estab- 
lishing a branch plant at Orlando, Fla. 


The Georgia Wood Pulp Co., Pensacola, Fla., contemplates 
the erection of a paper mill in Pensaloca. 


The Hale Buggy Co. contemplates extending its plant at 
Anniston, Ala. 


W. F. Stowers and associates contemplate the construction 
of a cottonseed-oil mill at Attalla, Ala. 


The Mobile Box Lumber Co., Mobile, Ala., contemplates the 
construction of a plant near Crichton, Ala. 


The E. Moore Stave Co. is building a plant at Three Mile 
Creek and Conception St., Mobile, Ala. the plant will cover 
a — of three acres, and will have an output of 75,000 staves 
per day. 


The Standard Oil Co. contemplates the construction of a 
barrel factory at Baton Rouge, é 


The St. Tammany Canning Co., capitalized at $50,000, will 
erect a plant at Covington, ; 


The Southport Mill Co. will rebuild its plant at New Or- 
leans, La., recently destroyed by fire at a loss of $125,000. 
The concern manufactures meal and patent cake from cotton 
seed. Charles Monsted is pres. and A. D. Geoghagan, gen. 
mer. 


Alfred Labouisse, Paris, France, contemplates establishing 
a chocolate factory in New Orleans, La 


The Tennessee Specialty Co., Nashville, Tenn., has been 
organized by A. E. ayner and others and will establish a 
factory for the manufacture of shoe polish . The Nashville 
Industrial Club can furnish additional information 


The Peter-Burghard Stone Co., 13th and Maple Sts., Louis- 
ville, Ky., is aga the enlargement of its plant, which 
will require the installation of stone-working equimpent. J. 


has awarded 


mill, 
to re- 


its factory 
by fire in 


G. Burghard is interested. 
Reuben Kersey, flour miller, Buffalo Creek, near Browns- 
ville, Ky., will require additional machinery to take the 


place of that recently reported damaged. 

The H. M. Page Log & Lumber Co., recently incorporated 

—_— a capital of $25,000, will build a sawmill near Lexington, 
y- 

George Panke, Louisville, Ky., is considering enlargin 
his monument shop, and will require additional air tools an 
stone cutting equipment. 

The Kosmos Portland Cement Co., Louisville, Ky., is con- 
sidering plans for onpareneg its plant. The mills are located 
at Kosmosdale, a subur while the offices are in the Paul 


Jones Bidg., Louisville. 


The saw and flour mill of Wallace Wimberly at Mayfield, 
Ky., was recently destroyed by fire, at a loss of $10,000. 
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MIDDLE WEST 


The National Rubber Co., Alliance, Ohio, which was re- 
cently organized, will purchase a site. Bids are being asked 
for the construction of a new plant. 


The Andrew Jergens Soap Co., 
ning for the erection of a factory addition. 
$5000. 

The A. S. Boyle Co., Cincinnati, Ohio, manufacturer of 
floor finishes, has decided on the construction of a new plant. 
Steinkamp & Bro. are the archs. 

The Ohio Boxboard Co., Cleveland, Ohio, has taken out a 
permit and will erect an addition to its factory on East 30th 
St., to cost $6000. 


Cincinnati, Ohio, is plan- 
It will cost about 


The Eagle Laundry Co., Cleveland, Ohio, has let the con- 
tract for the erection of its new laundry, 60x100 ft., on East 
20th St., Cleveland. 

The Astrup Co. has started the construction of a new fac- 


Cleveland, Ohio. It will be four 
Plans were prepared by 
The firm manufactures 


tory at 2937 West 25th St., 
stories, 60x125 ft., and cost $40,000. 
the Forest City Engineering Co. 
tents, awnings, flags, etc. 

The Kessler Co., Cleveland, Ohio, manufacturer of chem- 
icals, has secured a permit for the erection of an addition to 
its plant on Harvard Ave. 

W. A. Kerber Co., Cleveland, Ohio, will erect a packing 
plant on the west bank of the river, costing $100,000. 

The National Ice & Cold Storage Co., Columbus, Ohio, has 


awarded the contract for the erection of its proposed six- 
story reinforced-concrete cold-storage plant. Estimated cost, 


$350,000. Noted May 22. 

The Excelsior Laundry Co., Dayton, Ohio, will receive 
bids soon for the erection of a three-story laundry, to cost 
about $25,000. . 

The Johnson & Watson Co., Dayton, Ohio, manufacturing 
stationers, will start work immediately on the erection of a 
six-story factory 

The Henoch-Messenger Co., Fremont, Ohio, has awarded 
the contract for the erection of its proposed bakery. The 
building will be two-story and basement, 20x60 ft. 


The Snyder Mfg. Co., Logan, Ohio, is planning the erection 
of a furniture factory. 


Charles Sether, Decatur, Ind., is having pene prepared for 
the erection of a cigar factory. The building will be two 
stories, 22x72 ft., of brick. 

The Van Camp Co., Indianapolis, Ind., is erecting a bulld- 
ing at Columbus, Ind., to be equipped as a canning factory. 


lll., is receiving bids 


L. Kirnse, 2234 Ogden Ave., Chicago, 
for the erection of an addition to-his woodworking plant. The 
building will be four stories, 100x125 ft., with basement. The 


cost is estimated at $85,000. 

The Detroit Graphite Co., Detroit, Mich., has secured a per- 
mit for the erection of a five-story brick and steel plant at 
12th St., near Fort St., Detroi. Estimated cost, about $30,000. 


The Hellmuth Cooperage Co., Chicago, IIL, will construct 
a factory and dry kiln. Plans for the proposed buildings are 
being prepared. 

The Raleigh Medical Co., Freeport, IIL, has awarded the 
contract for the erection of its proposed factory. 


P. W. White, Mattoon, Ill, is having plans prepared for 
the construction of a mattress factory. 

Charles Winkler, Moline, Ill., has awarded the contract 
for the construction of a laundry it will be one story and 
basement, 30x120 ft. Estimated cost, $8000. 


The Clear Lake Canning Co., Clear Lake, 
a large addition to its plant at Cedar Lake. 

The Mineral Products Co., Fond du Lac, Wis., is consider- 
ing the erection of a two-story factory, 50x100 ft. 

The Merrill Knitting Co.. Merrill, Wis., has awarded the 
contract for the erection of a two-story and basement fac- 
tory, 40x95 ft. 

The R. Il. Kenyon Co., Waukesha, Wis., manufacturer of 
tops, curtains, cushions, etc., has started the erection of an 
addition to its factory to cost $15,000. 


Wis., will erect 


WEST OF THE MISSISSIPPI 


The Otho Development Co. will erect a gypsum plant near 
Keystone, S. D., and will install $75,000 worth of machinery. 


The Big Wells Gin Co, will Big 
Wells, Tex. 

The Peo 
nett, Tex. 
terested. 

The Planters Oil 
ton-seed oil mill at 
fire recently. 

The Farmers’ Gin Co. will erect a cotton gin at Melissa, 
Tex. A.L. Shirley, S. H. Parris and J. B. Neal are interested. 

Preliminary arrangements are being made by the Mer- 
chants Compress Co., Houston, Tex., for the construction of a 
new cotton plant 


. Hoffman, of St. 
Westville, Okla. 


WESTERN STATES 


The plant of the Northern Idaho Lumber Co., at Lane, 
Idaho, has been purchased by Fred Schekora and M. C. Weir, 
of Spokane, Wash., and the mill, which was destroyed by fire 
recently will be rebuilt. 


erect a cotton gin at 
erect a cotton gin at Burkbur- 


will 
Suter and R. A. Furlow are in- 


F. 


les’ Gin Co. 
r. C. Myers, B 


Mill Co. is preparing to rebuild its cot- 
Hearne, Tex., which was destroyed by 


construct a stave 
$25,000. 


Louis, Mo., will 


x = 
mill at Estimated cost, 
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The Attalia Dairy Products Co., Attalia, Wash., is havin 
plans prepared for a creamery and iee plant to be erect 
at Attalia. 

The Creston Union Grain Co., Creston, Wash., will build a 
grain elevator at Creston. 

Joseph Miller, W. A. Hill, Wm. Colhoune and G. L. Baker, 
have organized a company, capitalized at $25,000, to build 
and operate a flour mill at Deer Park, Wash. G. L. Baker is 
gen. mer. 

The sawmill and shingle plant of the Waite Mill & Timber 
Co., Granite Falls, Wash., was damaged by fire to the extent 
of $5000. 

The plant of the Buhler Shingle Mill at Kirkland, Wash., 
was recently destroyed by fire. he plant will be rebuilt at 
once. 

Fire, May 9, destroyed the dry kiln of the planing mill of 
M. J. Cameron & Son, at Albany, Ore. 

Richard Langrell, Baker, Ore., is planning the erection of 
a sawmill near Austin, Ore. 

The Standard Box & Lumber Co. will erect a sawmill near 
Buxton, Ore. S. B. Cobb is mgr. 

The Columbia Produce Co., Clatskanie, Ore., has been in- 
corporated by the Farmers’ Society of Equity of Clatskanie. 
The company will erect a large fruit and vegetable canning 
plant at Clatskanie. 

The sawmill of C. D. Mason, at Roy, Ore., was recently de- 
stroyed by fire. It will be rebuilt. 

T. E. Cunningham, Guy and Howard Pennell and Elbert 
and Hira Smith, of Tiller, Ore., will erect a large sawmill 
two miles above Tiller. 

The dry kilns at the sawmill plant of the Wheeler Lumber 
Co., Wheeler, Ore., were destroyed by fire, May 12. Loss, 
$8000. 

The Diamond Match Co., Chico, Calif., has closed negotia- 
tions with the Western Improvement & Motor Co., whereby 
the California concern is to manufacture gasoline tractors of 
the caterpillar type. The machine shops will be materially 
enlarged. 

The packing plant of the Placentia Orange Growers’ Assn., 
Fullerton, Calif., was destroyed by fire May 15. Loss, $15,000. 
The plant will be rebuilt at once. 

The Freshwater Mfg. Co., Eureka, Calif., has been incor- 
porated with a capital stock of $50,000. The directors are: 
Abraham Larsen, Edward Stromberg and Andrew Sarin. The 
company will erect a shingle mill at Freshwater, Calif. 

S. G. Musser, mining and chemical engineer, and associates, 
ef Los Angeles, Calif., have acquired a three-acre site at the 
Dominguez Harbor tract, and will erect a plant for the re- 
duction of commercial chemicals from bittern waste, or the 
waste from salt works. About $100,000 will be expended. 


The Standard Oil Co., Los Angeles, Calif., will erect a plant 


at El Segundo, near Los Angeles, for the manufacture of 
lubricating oils. 
The Murray M. Harris Co., Los Angeles, Calif., has ac- 


quired 10 acres of land at an Nuys, near Los Angeles, Calif., 
and will erect a plant for the manufacture of pipe organs, 
pianos and piano players. The plant will be 200x300 ft., and 
the latest and most modern machinery used in the manufac- 
ture of musical instruments will be installed. E. S. Johnson 
and P. Bell are directors of the company. 


Charles C. Moore, pres. of the Panama-Pacific International 
Exposition Co., Los Angeles, Calif., has purchased 27 acres 
of land at Fontana, Calif., and will erect a large plant for 
the manufacture of olive oil. The estimated cost is $30,000. 

The fruit-packing plant of Egbert Smith, Napa, Calif., was 
Gogtroyed by fire May 15, causing a loss of approximately 
5000. 

Libby, McNeill & Libby Co., Chicago, Ill, will erect a can- 
nery at 3lst and P Sts., Sacramento, Calif. The estimated 
cost is $200,000. 

The Crown Cordial & Extract Co., Salinas, Calif., will erect 
a new cannery to cost approximately $10,000. 

John Campbell, San Diego, Calif., will soon begin the erec- 
tion of a large bottling plant at Old Town, near San Diego, 
Calif., for the Mission Brewing Co. The plant will be 60x140 
ft., and estimated cost, $20,000. 





NEW INCORPORATIONS 











METAL WORKING 


¢ The following companies have heen incorporated to manu- 
acture: 

The Box Car Flush Door Co., Inc., Boro. Manhattan, N. Y.; 
fixtures to be used on car doors. Capital, $50,000. Incor- 
porators: R. Huff, Passaic, N. J.. M. B. Blume, J. J. McDonald, 
New York, N. Y. 


I. S. Van Loan Ry. Equipment Co., Boro. Manhattan, N. Y.; 
engines, machinery, hardware supplies. Capital, $125,000. In- 


corporators: A. C. Case, New York, D. Pierson, Jr., East 
Orange, N. J., E. W. Samuel, Mount Carmel, Penn. 

The H. G. Dreyer & Son Co., Cleveland, Ohio; iron and 
steel. Capital, $25,000. Incorporators: H. G. Dreyer, R. H. 


Dreyer, George Haller, F. C. Deubel and Una H. Dorrien. 


The Western Reserve Pump & Valve Co., Cleveland, Ohio; 
pump valves and pumps. Capital, $20,000. Incorporators: 
Frederick W. O’Donnell, James F. Smith, Charles W. Carlson 
and Vernon C. Walker and James E. Householder. 

The Modern Lock Nut Mfg. Co., Warren, Ohio; nuts, bolts, 
screws and screw machine products and machinery for the 
manufacture of the same. Capital, $25,000. Incorporators: 
F. M. Strecker, R. H. Gray, George Bunting, J. M. Pinkerton 
and Washington Hyde. 

George C. Clark Metal Last Co.. Mishawaka, Ind.; meta) 
hoot and shoe lasts. Capital. $50,000. Incorporators: George 
Cc. Clark, Harry W. Clark, William H. Holland. 
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American ‘Highway Supply Co., Terre Haute, Ind.; road 
machinery. Capital, $10,000. Inecorporators: W. Braden, 
Thomas Concannon, A. Huff, J. A. Shepherd, Cc. F. Zim- 


merly. 

White Bros. Sheet Metal Cc., Chicago, Ill.; sheet metal, tin. 
Capital, $50,000. Inecorporators: Halbert E. White, Harry k. 
White, Harvey A. White. 

Indiana Car & Equipment Co., East Chicago, Ill.; railroad 
repair supplies. Capital, $12,000. Incorporators: Lloyd ; 
Smith, P. H. Joyce, T. C. McCalia. 

Borg & Beck Co., Moline, Ill.; machinery and motors. Cap- 
ital, $80,000. Incorporators: Charles M. Borg, Marshall Beck, 
George W. Borg. 

N. Sommers Co., Seattle, Wash.; oil-burning devices. Capi- 
tal, $125,000. Incorporators: H. J. Bly and N. H mmers. 

Selpre Mfg. Co., Spokane, Wash.; logging and other ma- 
chinery. Capital, $50,000. Ineorporators: J. W. Higgins and 
A. A. McIrtyre. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

Kapailo Mfg. Co., Inc., Tuckahoe, N. Y.; patented articles. 
Capital, $150,000. Incorporators: C. Chisholin, Cc. L. Strong, 
J. W. Parsons, New York, N. Y. 

Resisto Luggage Co., East Orange, N. J.; trunks, valises, 
bags. Capital, $100,000. Incorporators: H. H. Picking, C. O. 
Geyer, F. E. Ruggles, East Orange, N. J 

Leather Buffings Co., Newark, N. J.; leather buffings. Cap- 
ital, $50,000. Incorporators: W. W. Crabble, L. A. u Bois, 
East Orange, N. J.; Il. N. Davies, Newark. 

Standard Piano Co., Newark, N. J.; pianos and cther tmusi- 
cal instruments. Capital, $190,000. Incorporators: H. B. Bus- 


ing, Oak Park, lL, E. H. Troyke, J. A. Young, Chicago, III. 
Federal Asbestos Co., Paterson, N. J.; asbestos. Capital, 
$25,000. Incorporators: H. Smith, H. Bewkes, Jr., Dorothy 


Hood, all of 297 Main St., Paterson, N. J. 


The Elastic Tread Tire & Wheel Co., Cleveland, Ohio. Cap- 
ital, $25,000. Incorporators: Jasper P. Murray, Rodney E. 
Nollenkoff, Fred J. Axel. 

Thme Nuter Mfg. Co., Sedro-Woolley, Wash.; shingle and 
sawmill equipmen. Capital, $25,000. Incorporators: J. L. 
Nutter and A. Hemphill. 

The Arequipa Potteries, San Francisco, Calif.; earthen- 
ware. Capital, $100,000. Incorporators: l. K. Brown, M. E. 
Holton, B. Porter, F. H. Rhead and M. P. Raymond. 

Baker Casing Shoe Co., Gealinen. Calif.; oil-well apperatus. 
Capital, $60,000. Incorporators: H. H. Welsh, T. A. O’Donnell, 
R, Baker, B. T. Dyer, W. R. Hamilton, R. L. Peeler and 
G. A. Scott. 

Security Letter & Package Mail Box Co., San Francisco, 
Calif.; mail boxes. Capital, $200,000. Incorporators: A. G. 
Rulofson, H. S. Kozminsky, C. Ohlson, P. H. Sturdivant and 
A. Albrecht. A. C. Rulofson, Monadnock Bldg., San Francisco. 

Golden Gate Concrete Products Co, San Francisco, Calif.; 
concrete specialties. Capital, $25,000. Incorporators: M. 
Pinney, R. Metzger and W. E. Anderson. 

World’s Aérial Transportation Co., San Francisco, Calif.: 
tramway equipment. Capital, $500,000. Incorporaturs: J. M. 
Jones, H. J. Lynn and G. 8S. Barkiey. 


CANADA 


The Dominion Tire Co., Berlin, Ont., will make additions 
to its present plant at a cost of $50,000. 


The Eastern Rubber Co., Toronto, Ont., has plans for a 
three-story and basement factory, 72x200 ft., an office build- 
ing, 72x146 ft., and a boiler house 60x60 ft., all of brick, steel 
and concrete construction. G. Morton Wolfe, Ellicott Sq. 
Bldg., Buffalo, N. Y., is arch. 


Plans are being prepared for a cannery at Wyoming, Ont., 
to be erected for W. Nelson. It will cost $15,000. 


The Harkness Flour Milling Co., Carman, Man., contem- 
plates the erection of a mill at Taber, Alta., having a daily 
capacity of 200 bbl. - 

The Canadian Gear Works, Ltd., Newcastle, N. .B., will 
make additions to the present plant, and will manufacture 
wagon wears and bodies. A planing mill is included in the 
contemplated improvements. 

_ Searle & Lamson, Ltd., Fredericton, N. B., plan the erec- 
tion of a refrigerating and cold-storage plant, to cost about 
$50,000. The building will be 90x30 ft., of concrete construc- 
tion throughout. 





TRADE CATALOGS 








The R. A. Kelly Co., Xenia, Ohio. 


Catalog. Crank shapers. 
Illustrated, 32 pages, 6x9 in. 


Link-Belt Co., Philadelphia, Penn. Book No. 124. Steel 
chains. Illustrated, 50 pages, 6x9 in. 

The Bristol Co., Waterbury, Conn. Bulletin No. 169. Coun- 
ters. Illustrated, 4 pages, 8x10% inches. 

Jones & Lamson Machine Co., Springfield, Vt. Treatise. 
Fay automatic lathe. Illustrated, 46 pages, 5x7 in. 

The Gray & Prior Machine Co., Hartford, Conn. Circulars. 
Universal joints, soda and potash kettles. Illustrated. 

Bickford Machine Co., Greenfield, Mass. Booklet. “Tap 
Making Simplified.” Illustrated, 20 pages, 4%x7 inches. 

The Abbott Ball Co., Hartford, Conn. Catalog No. 8. Steel 


ball burnishing barrel. Illustrated, 20 pages, 3%x6% in. 


Mumford Molding Machine Co., Chicago, Ill. Catalog No. 
51. Molding machines. Illustrated, 38 pages, 8%x11 inches. 
The Cincinnati Shaper Co., Cincinnati, Ohio. Catalog H. 
Traverse shapers, crank planers. Illustrated, 48 pages, 6x9 in. 





June 5, 1913 AMERICAN 


Tate, Jones & Co., Inc., Pittsburgh, Penn. Bulletin No. 2. 
ASKER EES and drop forging. Illustrated, 24 pages, 4x7 
n. 


International Machine Tool Co., Indianapolis, Ind. Pamph- 
let. Samples of work on the Libby lathe. Illustrated, 24 


pages, 6x9 in. 

The Union Petroleum Co., Philadelphia, 
How to use mineral lard oil and other facts. 
pages, 5x7% in. 


Penn. Booklet. 
Illustrated, 38 


The Hoggson & Pettis Mfg. Co., New Haven, Conn. Book- 
let. Same for Profit.” Sweetland chuck. Illustrated, 
16 pages, 4x7 inches. 

The Hisey-Wolf Machine Co., Cincinnati, Ohio. Bulletin 
No. 901. Portable electric reamers for direct current. Illus- 
trated, 8 pages, 6x9 inches. 

Cling-Surface Co., Buffalo, N. Y. Pamphlet. “Is There 


Rosin in Cling-Surface,” containing reports of chemical analy- 
sis to prove there is none. 12 pages, 6x7 in. 


Chicago Pneumatic Tool Co., Fisher Building, Chicago, Il. 
Bulletin No. 34 L. General engineering information for users 
of compressed air. Illustrated, 48 pages, 6x9 in. 


Simplex Tool & Supply Co., 127 Oliver St., Boston, Mass. 
Gas furnaces for annealing, tempering, etc., forges, pres- 
pure blowers, pyrometers, etc. Illustrated, 32 pages, 7x10 
nches. 


Ingersoll-Rand Co., 11 Broadway, New York. Form No. 
1008. Class PE duplex direct-connected electrically-driven 
air compressors. Illustrated, 40 pages, 6x9 in. Form No. 575. 
Instructions for installing and operating Class PE air com- 
pressors. lIllusrated, 28 pages, 6x9in. 


General Electric Co., Schenectady, N. Y. Bulletin No. A4035. 
Series luminous arc lamps. Illustrated, 16 pages, 8x10% in. 
Bulletin No. A4109. Belt-driven armature alternators. lllus- 
trated, 4 pages, 8x10% in. Bulletin No. A4114. Centra sta- 
tion oil switches. Illustrated, 12 pages, 8x10% in. Bulletin 
No. A4122. Carrier bus arc panels for brush are generators. 
Illustrated, 6 pages, 8x10% in. 


The Bristol Co., Waterbury, Conn. 
cording differential pressure gages and recordin 
ters. Illustrated, 16 pages, 8x10% in. Bulletin No. 170. Pat- 
ent electric furnaces for soldering coppers. Illustrated, 2 
pages, 8%x10% in. Catalog No. 173. ecording differential 

ressure gages and recording flow-rate meters, float type. Il- 
ustrated, 4 pages, oS in. Catalog No. 1300. Class Ill 
recording thermometers. llustrated, 48 pages, 8%x10% in. 


Bulletin No. 143. Re- 
flowing me- 





CATALOGS WANTED 











desired 
Fifth 


Catalogs covering the machine-tool industry are 
for the machine shop of the Vocational School for Boys, 
Ave. and 138th St., New York. 





FORTHCOMING MEETINGS 











Society of Automobile Engineers. Semi-annual meeting, 
June 5-7, Detroit, Mich., Steamer City of Detroit III. Coker 
F. Clarkson, secretary, 1451 Broadway, New York, N. Y. 


American Railway Master Mechanics’ Association. Annual 
convention June 11-13, Atlantic City, N. J. J. Taylor, 
secretary, Old Colony Building, Chicago, Il. 


Master Car Builders’ Association. Annual convention, 
June 16-18, Atlantic City, N. J. W. Taylor, secretary, Old 
Colony Building, Chicago, Il. 

American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N. J., Hotel Traymore. Edward 
ears. secretary, University of Pennsylvania, Philadelphia, 
enn. 

American Foundrymen’s Association. Annual convention, 
Oct. 14-16, Chicago, Ill., Hotel La Salle. Richard Moldenke 
secretary, Watchang, N. J. 


The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St., New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 


Thirty-ninth St.,. New York City. 


Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 
bD. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 


New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Superintendents ’and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. 
England Building, 


Phili 
Cleveland, 


Frankel, secretary, 310 New 
hio. 
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Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Ill. 


_ Philadelphia Foundrymen’'s Association, Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadolphia, 
i. Howard Evans, secretary, Pier 45 North, Philadelphia, 
"enn. 


American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 


Positions Wanted, three cents per word, each insertion 
Positions Open, five - " - rs = 
Miscellaneous, ten - " 2 . = 
No abbreviated words allowed. 

Count four words for keyed address. 

All advertisements payable in ~dvance. 
Copy should reach us not later than Friday 10 A.M., for ensuing 
week’s issue. Answers addressed to our care, 505 Pearl St., New 
York, will be forwarded. 
No information given by us regarding any advertiser's address. 

nal letters of recommendation or other papers of value should 





Origi 
not be inclosed to unknown correspondents. 
ng accepted from any agency, association or individual 


vertisi 
ng a fee for ‘‘registration,’’ or a commission on wages suc- 


cha 
cessful applicants for positions. 
requested to acknowledge the replies received 


Advertisers are 
through this department. 





POSITIONS OPEN 


Canada 


TOOL MAKERS, experienced on high grade jig, fixture and 
experimental work; steady work and good wages to satis- 
factory men; state experience, wages expected, and when you 
could report for work. Ross Rifle Co., Quebec, Can. 


Indiana 

assembling department in a well 
must have exceptional executive 
ability and fine mechanical training; state experience and 
wages now earning. P. 910, Am. Machinist. 


Michigan 


OPERATORS—We are frequently needing good operators 
for turrets and gear cutters, principally Jones & Lamson and 
Gleason, and invite applications. Frost Gear & Machine Co., 
Jackson, Mich. 

FOREMAN—We are looking for a thoroughly competent 
foreman to take charge of night crew, five nights per week; 
must be familiar with Jones & Lamson and engine lathe work, 
also internal and cylindrical grinding; we also need toolmak- 
ers and ten Jones & Lamson men to operate new machines; 
nine hour day; steady work; no labor trouble. P. 944, Am. 
Machinist. 


FOREMAN of motor 
known automobile plant; 


New Jersey 


, AN UNUSUAL OPPORTUNITY for the right man; a mod- 


rn machine shop near New York, employing 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 


before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 
New York 
WOOD PATTERN MAKERS. Apply 


Improvers wanted. 
Dexter Folder Co., Pearl River, N. Y. 

_ MECHANIC AND TOOL MAKER, first class, who has lived 
in America several years and speaks both Russian and Ger- 
man. P. 959, Am. Machinist. 

DRAFTSMAN, experienced on marine engine work and 
general heavy machinery; state experience, salary and when 
can report. ». 905, Am. Machinist. 

‘ MACHINISTS for army gun factory at Watervliet Arsenal, 
Watervliet, N. Y., good all-around men. Apply to Command- 
ing Officer, giving experience, age and where previously em- 
ployed. 

TOOL DESIGNER, one experienced in the making of tools 
for sheet metal ware; must have had practical tool making 
experience; steady position for the right man. The Republic 
Metalware Co., Buffalo, N. Y. 

TOOL MAKER, A-1, on building small automatic machin- 
ery, tools and models in an uptodate shop in suburbs of 
Greater New York; give age, experience, references and wages 
expected. P. 949, Am. Machinist. 

GENERAL FOREMAN, first class, experienced in manu- 
facture of automatic and special machinery: unusuall g00d 
opportunity and future if competent and reliable: give futi in- 
formation as to experience, references and salary expected to 
Start; applications treated confidential. P. 937, Am. Mach. 


Ohio 


MACHINE SHOP FOREMAN. P. 952, Am. Machinist. 
roche ee 7 a machine tool company, wants a 
c graduate wi shop experience to prepar artis- 
ing matter. P. 723, Am. Machinist. ee eee 
TOOL AND DIE MAKERS, ten, first class, on lar and 
small work. Address, stating experience and wages eapected, 
in first letter. James Saunders Co., Dayton, Ohio. 
SUPERINTENDENT—By old company with a new plant 
employing 250 to 300 men and having extensive supply shook: 
must be a good executive and harmonizer: no visionary; have 
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a good record and be one who can do things. P. 958, Am. 
Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 


planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 
Penusylvania 
MECHANICAL DRAFTSMEN, experienced in machine tools 
and heavy machinery in general. P. 953, Am. Machinist. 
GISHOLT OPERATORS, experienced on 21l-in. machines; 
steady employment for competent men. The Autocar Co., 
Ardmore, Penn. 
ORDNANCE AND 
class; give fully age, 
P. 896, Am. Machinist. 
JIG MAKERS AND INSTRUMENT MAKERS. Apply at the 
Employment Department of the Westinghouse Electric & Mfg. 


TURRET DRAFTSMEN, several first 
experience, education and references. 


Co., East Pittsburgh, Penn. 
TOOL HARDENERS OR MACHINE SHOP FOREMEN, ex- 
perienced, between 25 and 30 years, wanted for tool steel 


excellent opportunities for future advancement to 
aggressive men who are willing to start at the 
future prospects; must be quick thinkers, good 
talkers and steady habits. Address General Sales Agent, 
Colonial Steel Co., Pittsburgh, Penn. 

OPERATORS—The Monotype School is maintained to train 
young men to meet the constant demand for operators of our 


salesmen; 
ambitious, 
bottom for 


type casting and composing machine: these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 


sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Virginia 


all-around machinist for jobbing 


MACHINIST—A_ g00d 
Norton Car & Foundry Co., Inc., 


shop: no boozer need apply. 
Norton, Va. 
Wisconsin 
MECHANIC, experienced in shop employing several hun- 
dred men to assist general superintendent in reducing cost of 
production. FP. 909, Am. Machinist. 


POSITIONS WANTED 


California 
SUPERINTENDENT: AND MECHANICAL EXPERT, twenty 
years’ executive and shop experience; plant and machinery 
designed; sheet and wire press blanking and redraw; only 
firm willing to pay for first class man; any locality. P. W. 
901, Am. Machinist. 
Connecticut 
A FIRST-CLASS MECHANIC with over twenty years’ broad 
and varied experience as machinist, foreman and superintend- 
ent on development and manufacturing work, both here and 
abroad, is looking for a position with a reliable and well 
established concern where able, loyal and industrious effort 
will bring reasonable appreciation and compensation. Is will- 


ing to prove his worth; highly recommended: an American, 
Mem. Am. Soc. M. E. P. W. 947, Am. Machinist. 
Delaware 
DRAFTSMAN, mechanical, structural, broad experience, 
desires engagement: Philadelphia, Wilmington preferred. 
P. W. 951, Am. Machinist. 
Massachusetts 


FOREMAN, 9 years’ experience, A-1 blacksmith, tool hard- 
ener, case hardener, carbonizing and heat treatment of steel; 
best of references. P. W. 920, Am. Machinist. 

Michigan 

GRIDLEY AUTOMATIC OPERATOR, first class, would like 

to make a change, would take charge of a number of Gridley 


machines; can furnish reference. P W. 956, Am. Machinist. 
New Jersey 
FOREMAN, American, age 30, first class tool and die 


maker, wide experience on sheet metal manufacturing. P. W. 


943, Am. Machinist. 

TOOL DESIGNER, with broad shop experience, desires 
position: also some experience designing special machinery. 
P. W. 935, Am. Machinist. 


New Mexico 

MECHANICAL DRAFTING STUDENT wishes position as 
tracer in mechanical or electrical drafting room in New Mex- 
ico, Colorado or California. P. W. 915, Am. Machinist. 

New York 

MECHANICAL DRAFTSMAN, various experience, 
position. P. W. 897, Am. Machinist. 

DRAFTSMAN, designing, wants position, ten years’ experi- 
ence, special automatic machinery. P. W. 928, Am. Machinist. 

DRAFTSMAN, designing. wants position; ten years’ ex- 
perience mechanical and electrical: 7 years shop. P. W. 945. 
Am. Machinist 

SUPERINTENDENT, practital 
sires change “Interchangeable 
Am. Machinist 

ALL-AROUND MACHINIST desires a position, 36 years of 
age. sober, steady, has some tool making experience; prefers 
New York City P. W. 946, Am. Machinist. 

MECHANICAL ENGINEER, 29 years old, technical grad- 
uate, experience in laying out, designing. erecting and main- 
tenance, also selling: heating and power plants. What is 
offered? P. W. 957, Am. Machinist 


wishes 


man, 


keen executive, de- 
Manufacturing,” P. . 8 


74, 
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“SUPERINTENDENT OR ASSISTANT, thorough mechanic 
and executive, expert interchangeable manufacturing, light 
and medium machinery, experimental and developing work, 


tool designing; any location. P. W. 925, Am. Machinist. 


SHOP MANAGER, chief or designing engineer; 23 years’ of 
practical shop and office experience on heavy machinery, 
steam and electric hoisting machinery, special machinery; 
proricient in modern office and shop methods; efficient system- 
atizer; expert in economical design, and methods of low cost 
production; excellent executive; technically educated. P. W 


955, Am. Machinist. 


Ohio 


MACHINE AND TOOL DESIGNER, technical graduate, 30; 
10 years’ experience in designing special machinery, machine 
tools, jigs and fixtures for medium and light high grade ma- 
chinery. R. Jantsch, 2521 Auburn Ave., Cincinnati, Ohio. 


MECHANICAL DESIGNER, experienced on engines and 
boilers, marine and stationary machinery of a wide range of 
styles and services; highest references for character and 
ability; seeks position where originality and industry are 
appreciated. P. W. 948, Am. Machinist. 

DESIGNING ENGINEER of 15 years’ experience and ex- 
pert on automatic, special and fine machinery; a high grade 
experimental man on inventive design, successful development 
of new machinery for increased and improved production, etc.; 
graduate mechanical engineer, age 36. P. W. 933, Am. Mach. 

MANAGER OR GENERAL SUPERINTENDENT by a man 
whose experience in the supervision of manufacturing plants 
in various lines has been extensive and successful; thoroughly 
practical and familiar with modern Tr in office, machine, 
foundry, smith, boiler, wood and kindred departments; ex- 
cellent record in the management of help, economical produc- 
tion and the profitable supervision of factories generally; fixed 
salary or a percentage of net profits. P. W. 923, Am. Mach. 


Pennsylvania 


SUPERINTENDENT; responsible position 
desired by practical machinist, draftsman and tool designer, 
13 years’ experience; age 29. W. 954, Am. Machinist. 

DESIGNING ENGINEER, technical graduate, age 28, with 
nine years’ experience, five years on gasoline engines; thor- 
oughly familiar with shop methods; best references. . wa. 
922, Am. Machinist. 

SNGINEER in charge of large automatic machine depart- 
ment of modern factory using Cleveland, ae single and 
multiple spindle machines; Acme and Brown & Sharpe auto- 
matics, and employing over 100 men; desires Sones: expert 
designer of automatic machinery fixtures and cams for Brown 
& Sharpe and other automatics; a high class executive experi- 
enced on day or piece work systems; satisfactory reason for 
wishing change; best of references; member A. 8S. M. E. P. W. 
912, Am. Machinist. 


FOREMAN OR 


Rhode Island 


TRAFFIC EXPERT, twelve years’ experience in railway 
freight work; extensive university training in Interstate Com- 
merce; competent to handle railway matters of any kind; will 
accept position as traffic manager or in traffic department of 
reliable concern; best of references. P. W. 950, Am. Machinist. 


MISCELLANEOUS 


Wood and metal pattern making. J. C. Barrett Co., Hart- 


ford, Conn. 
Punch press 


, 


Rochester, N. Y. 

Patents secured. 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Patents—Patents and trade-marks secured. 
amined. Patents investigated. Patent litigation. 
tison, 300 Barrister Bldg., Washington, QR. C. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 


Agents wanted at once to sell our all-metal machinist’s 
tool case as a side line; state in your first letter the class of 
trade you call upon, territory wanted, and whether you carry 
conflicting lines. Peck-Hamre Manufacturing Co., Berlin, Wis. 

For Rent—Factory floor space in large or small quantity 
at Racine, Wis., on tracks of C., M. & St. Railway and 
Cc. & N. W. Railway. Labor, transportation and power facil- 
ities unexcelled. Address for particulars, Carpenter & Row- 
land, Hotel Racine Bldg., Racine, Wis. 

Proposals for Ordnance Supplies—Watervliet Arsenal, Wa- 
tervliet, N. Y¥., May 10, 1913.—Sealed Proposals, in triplicate, 
will be received until 1 p.m., June 9, 1913, for furnishing steel, 
hardware, forage, fuel, oils, etc., during year ending June 30, 
1914. Information furnished on application. Colonel, W. W. 
Gibson, Comdg. 

A first class engineering firm in Diisseldorf, Germany, 
would undertake the sale of machine tools, such as auto- 
matics, turret lathes, ete., for the European countries, if they 
present advantages over competing products, apectally in 
efficiency. Detailed proposals may be addressed “Df. S. 9883, 
Rudolf Mosse, Diisseldorf, Germany.” 


Machine tools and small tools—Alfred Herbert, Ltd., Coven- 
try, having an extensive Organization and a large staff of 
salesmen especially en On machine tools and small tools 
in Great Britain, Franee, rmany, Italy, Switzerland, Bel- 
gium, India and Japan, aré open to handle good agencies of 
all kinds and invite correspondence with manufacturers. 


Practical man wanted with money to manage manufacture 
ot gasoline rock drills; two years’ business ahead and alone 
in the field; protected by broad patent in 22 foreign countries: 
manufacturing cost $145, ne price $750; eliminates com- 
pressor plant, pipe lines, thi and saves 80% in fuel over air 
drill. Write for details. Ss is an exceptional chance for a 
good live practical man. Scott Drill Co., St. Louis, Mo. 


tools, jigs fixtures, ete. Taylor-Shantz Co., 


Cc. L. Parker, patent attorney, 990 G St., 


Inventions ex- 
A. S. Pat- 


and 
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Some Operations on a Hand Made Shot Gun 


By E. A. SvuvERKROP 


SYNOPSIS—A few of the special machines and jigs 

in use in the shops of the Hunter Arms Co., Fulton, 

N. Y., where the L. C. Smith shotgun is manufactured. 
% 

While, of course, much machine work is necessary in 
the manufacture of the L. C. Smith gun, it is what is 
called a hand-made gun. As near as can be determined, 
this means that the final fitting and finishing are done 
by skilled gun fitters with hand tools. The operations 
here described and illustrated are not shown in their 
proper sequence, and merely indicate a few of the interest- 
img processes at the works of the Hunter Arms Co., Ful- 
ton, N. Y. 

On an average about 70 guns per day of all gages are 
turned out, and from start to finish a stock gun takes 
about two months to go through the factory. 

In Fig. 1 are shown assembled and disassembled the 
three principal metal components shotgun; the 
frame A, the fore end-iron B and the barrels C,, soft fitted. 
Fig. 2 shows a milling operation on six ribs. These ribs 
are the strips of metal which form the bridge between 
the 

Owing to the increased outside diameter of the barrels 
at the breech, these strips are tapered, and the cut runs 
from a heavy cut at the start down to a very light cut at 
the finish. Because of this difference in depth of cut, 
a gradual increase in rate of feed is permissible. This 
increase in feed is obtained by means of the cone pulleys 
A and B, and the sliding-belt controller C, which is actu- 
ated by a taper shoe (not shown) on the side of the miller 
table. 

In Figs. 3 and 4 are shown two circle-milling cuts 
on the frame. In Fig. 3 the work A swings on a turn- 
table B, mounted on a vertical axis and driven by the 


of a 


two barrels in the completed gun. 





The cutter finishes the flat surface D and the 
spherical surface #. In Fig. 4 the work A is mounted so 
that it swings in a circle whose axis is horizontal. At B is 
shown practically an end view of the cut taken in this 


worm CU, 


operation. As in Fig. 3, the drive is by worm and worm 
gear. 


TURNING GUNSTOCKS 


Fig. 5 shows a gunstock turning machine, the prin- 
ciple of which is so well known as to need no description. 
At A is the iron model, at B the partly finished stock, and 
at ( the stock as it comes from the machine. 

Fig. 6 shows an inletting machine for making the re- 
cesses in the stock for the reception of the frame, locks, 
Mounted on centers is a fixture, to the four sides 


ete. 
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Fie. 1. Principat Meta Parts or a Hanp-MaApDeE 


SHoT GUN 
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of which models or formers for the.various recesses are 
secured. One of these, for the recess C, is shown at A, 
Mounted in the 10 spindles are five former pins and 
five routing tools. The frame which carries the 10 
spindles can be slid so as to bring any one of the routing 
the centers on which the gun stock B is 
This brings the former pin, mounted in the 


tools over 


mounted. 


spindle to the left, in line with the centers on which the 


formers are mounted, 

The voke D carries in its center a stud, upon which the 
loose pulley is mounted. When the correct spindle is in 
line, the shifter throws the belt onto the tight pulley 
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mounted on the top of the spindle. Side and vertical 
movements of the spindle are taken care of by the frame 
carrying the spindles. Movement at right angles to these 
two movements is controlled by the slide #. The opera- 
tion of inletting is very rapid. It will be noted that the 
division plate # for controlling the positions of the re- 
cesses in the stock is large as compared to the work; four 
indexing positions are provided, 

In Fig. %, at A, is shown a frame during the fitting 
operation. The frame is daubed with lampblack mark- 
ing and bedded by hand. The recess in the stock is slight- 
ly deeper than the thickness of the metal in the frame; 

















Fie. 3. Crrcte Cut on FRAME 


























5. Gunstock TurRNING MACHINE 


Fia. 6. INLETTING MACHINE 
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after this is fitted, the surplus wood is removed by hand 
tools, and the work appears as shown at B, the metal 


and wood being flush. 
Matrine THE Top Rigs 


Two kinds of matting are put on the L. C. Smith gun 
ribs. One is a series of wavy lines and the other a series 
of dots similar to center-punch marks. The wavy matting 
is produced on a planer specially rigged up for the pur- 
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The horizontal shaft carries a 
collar provided with a cam slot A, to which is fitted the 
roller B secured to the slide C. The tool D, 
wider than the widest part of the rib, is held in the ‘ool 
holder on the slide C and is caused to move regularly 
from side to side by the action of the cam A 


pose as shown in Fig. 8. 


serrated 


, 


The barrels 2 
fixture is provided with adjustments to accommodate the 
different of 


are secured in the fixture as shown. This 


variations occurring in lengths and gag 


CS 























Fic. 8. Wavy MATTING MACHINE 


?. Firrep Frames 
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Fic. 9. Dotrep Rip MATTING 


barrels. The tool is lifted at the end of the cutting 
stroke by the roller F striking the inclined plane G, and 
remains raised until released by another trip, at the end 
of the return stroke. 

As the rib is narrower at the muzzle than at the breech, 
the matting machine shown in Fig. 9, for producing the 
series of dots or center-punch marks, is provided with au- 
tomatic taper adjustment which moves the barrel hold- 
ing fixture / sidewise, slightly more at the wide end than 
at the narrow end. 

The center punch A is 
tached to a shaft pivoted in the housing U. 
of C is a cast-iron are D, to the perimeter of which one 
end of a piece of rubber £ is attached. The other end of 
the rubber is secured to a stationary bracket F. On the 


the arm B, at- 
On one end 


mounted on 


same shaft to which the center punches are secured is a 
pawl, which engages the ratchet wheel G. This ratchet 
wheel is caused to rotate by suitable gearing connected 
with the table, which carries the barrels H. 

The combination of the ratchet G, pawl, and rubber 
.band # causes the center punch A to vibrate rapidly 
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and drive a row of dots into the rib. On the return stroke 
the punches are lifted clear of the work and the indexing 
mechanism moves the barrel over for a new row of dots. 
It will be noted that two leaders go from the reference 
letter A. The leader to the back indicates a former pin 
which, at a certain point, rises on a former and prevents 
the center punch from striking the rib for a distance of 
about 14 in. This is to avoid marking a narrow bar of 
gold which is let into the rib at this point. 


os 
oe 


Surface Grinding 
By H. L. De BarcKke 


After reading several articles on surface grinding and 
while not wishing to criticize anyone’s methods, I believe 
that the surface grinding done on the monotype mold is 
as near perfect as it is possible to obtain. At one time, 
all the mold work was ground and then finished by lap- 
ping on surface laps. But this method took too long and 
did not secure flat work except on small pieces. 

The reason usually given for the warping of hardened 
steel in grinding, is the heat generated at the point of 
contact of the wheel and work. Glazing, however, is an- 
other cause and results from not truing up the wheel with 
the diamond often enough, especially on very thin pieces. 
On special cases, | have known the operator to true his 
wheel up after each cut. On pieces 0.02 in. and less, 
about 0.0001 in. is taken for depth of cut, and 0.007 in. 
is left on each side for rough grinding, leaving about 
0.003 in. on a side for finishing. 

To get good results much depends upon the adjustment 
of the spindle, which should be adjusted as tight as it 
will run. The chuck should be kept perfectly true, with 
the bearings scraped, kept in good condition and well 
oiled. Plenty of water should be used in grinding wher- 
ever possible, especially on thin work. 

All work is passed by an inspector and tested for being 
flat with a knife-edge straight-edge ; for square and par- 
allel with a comparator. It is seldom that two men 
measure the same to the 0.0001 in. I have known at 
least four men to make different measurements with their 
own micrometers. A standard of known size is kept to 
set micrometers. 


How Tury Are GROUND 


In grinding the baseplate 7gx4x4 in., it is first rough 
ground all over on a Pratt & Whitney vertical grinder 
with a 3014W emery wheel (American Emery Wheel 
Co.) and then finish ground on a Brown & Sharpe No. 2 
surface grinder. Plenty of water is used, and just before 
the finishing cut is taken on each side the wheel is made 
perfectly true and the current taken off the chuck to pre- 
vent the work from being drawn to it. This is done, even 
when the piece is flat and the chuck true, as for some 
unknown reason the magnetism seems to warp the work. 
In finishing, about 0.0001 in. depth of cut is taken, when 
the piece will be found parallel and perfectly flat under a 
knife-edge straight-edge. On most mold work the shape 
will not permit any finishing on laps, which have to be 
finished on the grinder to size, all work being held to 
0.0001 in limit. The illustrations show some of the 
pieces. 

All pieces are interchangeable and ground all over, 
éxcept the top, which looks better when left black to 
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prevent rusting. Pieces like Fig. 1 are rough ground on 

the Pratt & Whitney vertical "grinder wherever possible 

on flat sides, and inside on the Brown & Sharpe No. 2 

surface grinder, then finished on the same machine. 

Pieces like Fig. 2, owing to their shape, are rough and 

finish ground on the Brown & Sharpe surface grinder. 
GRINDING THIN PIECES 

The most trouble seems to be in grinding very thin 
pieces of about 0.02 in. and less. The piece is made from 
gy-in. saw steel 2x2 in., and is rough ground, leaving 
about 0.003 in. on each side for finishing. Before finish- 
ing, the chuck is trued up. The piece is stopped on each 
side by pieces thinner than the work to be ground and 
the current is left off the chuck. There is always enough 
magnetism in the chuck to hold the work down, though, 
of course, too deep a cut cannot be taken at one time. 
The wheel is trued and about 0.0005 in. taken off at each 
eut. The piece is then turned over, the wheel is again 
trued up, and a smaller cut taken. 

The wheel should be trued up after each cut and the 
piece turned each time until the finishing cut, when care 
must be taken not to heat it by taking too deep a cut. 
Plenty of water should be used, as dry grinding is more 
difficult than wet grinding. Care should be taken not 
to burn the work. The best results are obtained by using 
a Norton I 23-46 medium soft wheel. To prevent warp- 
ing, the wheel should be turned up often; a soft wheel is 








AM. Pacem 


, SEE 
Fig. 1. 
GENERAL 








Fig. 2. 
SPECIMENS OF WorK 
the best (Norton G or H 23-46) to prevent glazing. 
When the corners have to be sharp, too deep a cut cannot 
be taken, as when the wheel is leaving the work, the 
corners are likely to be burned and drop off. 


Dry GRINDING 


When it comes to dry grinding, we find it necessary to 
grind such work as “point blocks,” which govern the size 
of the type; to 0.00005 in. These are finished on the 
grinder without any finishing on the lap. This, of course, 
requires a good operator, nice adjustment of the spindle, 
bearings in good condition, and the chuck kept true. The 
only parts required to be lapped are those where the type 
is cast, to prevent the metal from adhering to the sur- 
faces. Parts that run together and have wearing sur- 
faces hold the oil better when ground and will not wear 
away as quickly. 

Little trouble in surface grinding is experienced if care 
is taken. The surface grinder is not given the attention 
that it deserves to secure accurate work. I know of no 
other machine where you can work as close as on the 
grinder, The great trouble is that most men think they 
can grind accurately by simply placing the piece on the 
chuck and* turning on the power. It takes longer to 
teach a grinder hand than any other kind of an operator, 
as the work has to be more accurate, and much depends 
on the operator. 


Philadelphia, Penn. 
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Machining the Ford Cylinders—IL. 


By Frep H. CoLtvin 


SY NOPSIS—This installment follows the operation of 
babbitting ; double-spindle boring and reaming; special 
millers and fixtures; broaching oil grooves in eight push- 
rod holes al once; blowing out dirt in a steam box, and 
so on to the final running in of the motor. 
3 

Before the crankshaft bearing can be properly bab- 
bitted, holes are drilled for anchoring the babbitt so as to 
prevent all chance of loosening. For this purpose the spe- 
cial drilling machine shown in Fig. 13 is used. As will 
be seen, it is a machine of the knee-type, on which the 
eylinder casting is placed upside down, so as to bring the 
erankshaft bearings under the locating bar A. This bar 





which fits on at 2, F, G, and the one on the extreme end 
which is not shown. 

These drilling machines carry two rows of spindles, one 
directly behind the other, as can be seen by a close exam- 
ination of either machine. The clamping arm F holds 
the cylinder casting in place by having pads which sink 
in the end bearing and hold the cylinder firmly in place 
These arms swing out of the 
The 
fixture carries six hardened-steel bushings at the back 
in the upper auxiliary guides or 
slip bushings being shown on each of the six drills be- 


against its upper surface. 
way very easily to remove and replace cylinders. 
member at G, 


CTOSS 


hind. 








Fig. 13. Drittinc ANcHoR Hoes For BABBITT 
eontains 12 hardened-steel bushings for guiding the drills, 
there being four drills at each side, at the angles shown 
passing by each other and drilling the holes in such a 
way as to lock the babbitt solidly in place. 

Power is supplied to the machine by the belt B, being 
distributed from here by means of the belts C and D, 
and by spiral gearing directly to the drill spindles on 
each slide. Each spindle drives two drills, and all 12 
holes are drilled at one operation under control of the op- 
erator by turning the handle F, this feeding the slide 
carrying the drilling head down the incline ways on each 
side. 


Usinec Two BANKS OF SPINDLES 


Another interesting group of machines and operations 
is shown in Fig. 14. These machines drill and counter- 
bore the openings for the intake and exhaust manifold 
to the cylinder. The design only calls for six holes, al- 
though there are four cylinders. As can be seen by not- 
ing the cylinder head in the lower right-hand corner, the 
intake opening A supplies gas to the inlet valves B and 
C’, covering the two left-hand cylinders. In the same 
way the opening D supplies the other two cylinders, leav- 
ing the other four openings for the exhaust manifold, 


Fie. 14. DrittInc MANIFOLD OPENINGS 


It will also be noticed that the whole ecvlinder fixture 
rests in ways at each end which are fastened to the table 
of the drilling machine. With the fixture pushed back 
against the stop screws at the rear, the back row of 
spindles is brought down, the slip bushings fit into the 
holes in J, and the holes are bored. Raising this row of 
spindles out of the work, the fixture is pulled forward 
until it strikes against the two stop screws in front. This 
locates it for the counterboring operation by the front 
row of spindles and the counterbore shown, 

These do not require slip bushings, as the upper part 
of the counterbore fits the hardened guide in @ and ac- 
curately locates the counterbore, so as to properly prepare 
the seat for the manifold. In this way a single movement 
of the row of spindles, and one shifting of the cylinder in 
the fixture, complete this work and leave the evlinders 
ready for the next operation. 

The ends of the crankshaft bearings are faced off by a 
gang of milling cutters in the special Lincoln type miller 
shown in Fig. 15. As in all the other fixtures the clamp- 
ing methods receive careful attention, so as to insure 
quick handling of the work. In this particular case the 
bearing end of the casting is simply turned toward the 
milling cutter, with one of the milled side surfaces rest- 
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ing on the block A. T-headed bolts are next slipped 
through two of the cylinder bores and into the notches 
B, while C, or open-sided straps, are put over the outer 
end, and the cylinders easily drawn up against the steel 
plates D, which form the bearing, while the casting is 
located by the dowel F in the hole for the crankshaft 
bearing bolt. 

The milling cutters are substantially supported by the 
four arms fastened to the long overarm, both the milling- 
cutter arbor and the overarm being supported in the out- 


com ae 


Ea 








Fie. 15. Mittinc Enps or CRANKSHAFT BEARING 
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miller table so as to be always in position, while the long 
slots in the straps and the springs underneath to raise 
them out of the way as soon as the hand nuts are re- 
leased, make the handling an easy proposition. The 
three-pronged hand nut C is a bit unusual but is found 
convenient. 

The end ports are circular and are milled by the cut- 
ters D, these being swung in the desired arc by moving 
the handwheel /, both being operated at the same time. 
The straight port in the center is milled by the cutter F, 











Fig. 16. Mittinc Water Ports 





Fie, 17. BABBITTING FIXTURE FoR CRANKSHAFT BEARING 


board bearing as shown. By running the table across the 
bed, the six milling cutters face the ends of all three 
bearings at one operation, cutting them to the correct 
iength and also the proper relative distance from each 
other. 

In the same group of machines is a new one recently 
designed by Ford Motor Co., for milling the ports which 
connect the water jack ts in the cylinder with that in the 
cylinder head. This is shown in Fig. 16. The cylinder 
casting is located by four dowel pins, two of them being 
shown at A and held in position on the raised spots by the 
simple straps shown. The blocks B are doweled into the 





Fie. 18. Currine THE VALVE SEATS 


its movement being controlled by the handwheel G, proper 
stops limiting its movements so that every port is milled 
exactly the same way and is sure to match the correspond- 
ing port in the cylinder head. The ports in the cylinder 
head are milled in exactly the same way on other but sim- 
ilar machines, the work on both of these going along in 
almost parallel lines, so that they will all be ready for as- 
sembling at the same time. 


Tue BABBITTING FIXTURES 


When the cylinder casting reaches the point where it is 
ready to receive the babbitt for the crankshaft bearing, 
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the babbitting furnace is at hand with the men ready 
to do the work. The handling of the material is down to 
an extremely fine point, being reduced to a minimum 
by abandoning many of the usual practices which would 
move the cylinders from the machining department to a 
separate building for this operation. But when we re- 
member that 34 tons of cylinders are being handled per 
day,. divided up into units of perhaps 50 to 60 lb., the 
saving effected in this way begins to be apparent. 

The babbitting furnace is a well-installed device, crude 
oil being used for fuel. The babbitting pot is shown 
at A, Fig. 17. In front of the workman is an iron 
bench, on which fixtures like that shown are placed at 
convenient intervals. The cylinder to be babbitted is 
placed upside down in this fixture, as shown, and the bar 
B \aid in position in the two uprights C. This bar carries 
the three blocks D, £ and F’, which reach down into the 


: 
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Fig. 19. Broacnuinc Pusu-Rop Hotes 


bearing in the casting and limit both the thickness of the 
babbitt to be poured and the length of the bearing, as 
can be seen by the projecting ends or cheeks of each 
block. 

The plates G and // are next laid on the cylinder flange 
with the projecting pieces reaching in between the exten- 
sion on the blocks D, FE and F, and preventing the hab- 
bitt from running in any except the desired direction 
when it is poured into the mold. The cylinders come 
along from the left, over the two strips shown at /, and 
are slid along over the babbitt pot so as to be slightly 
heated before the babbitt is poured. They are then placed 
in position in the babbitting fixture as shown, and a ladle- 
ful poured into each bearing, the surplus running up at 
the top, as can be seen at the bearings D and £. 

After this the bars and plates are quickly removed, 
the surplus babbitt trimmed off by a single blow of the 
hammer against a chisel, as shown at J, the blow always 
being directed so as to force the wall of babbitt against 
the supporting iron instead of away from it. A pneu- 
matic hammer, equipped with a tool the length of the 
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bearing and having a rounded surface, is then used for 
peening the babbitt into place and the cylinder is now 
ready to have these bearings bored in machines similar 
to those shown in Fig. 12, page 845. 

Considerable care is exercised in cutting the valve seat, 
as so much of the satisfactory running of the motor de- 
The seating is done under a sensitive 
The seating tool 
has a 


pends upon this. 
drilling machine, as shown in Fig, 18. 
A has inserted blades, and the cross-handle B 
projection C’, which reaches down through the valve-stem 
hole and into the hole which guides the push rod against 
the lower end of the valve stem. 

To insure the seat being perfectly true with the valve 
stem hole, and to prevent all tendency to cramp, a small 
piece D is placed by hand in the upper center of the 
seating tool, and the center of the driving fork 2, which 
fits into the end of the drilling-machine spindle, is care- 


ee eres ae 
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Fic. 20. FrrteTina Enps or BEARINGS 


When this 
the ma- 


fully brought down against it by the operator. 
is so located that it can drive without binding, 
chine is started up and the seating tool driven by the 
forked end coming mn equal contact with the crossbar B 
I] is carefully 


near its end. In this wavy al 


avoided and the seat kept perfectly true with the hol 


( ramping 


which guides the valve stem. One of the last operations on 
the cylinder casting is the cutting of the oil grooves which 
surround the push rod. This is to insure lubrication, the 
push rod reaching down into the crank case and receiving 


BROACHING EIGgut OiLt Grooves at ONC! 


The oil 


by the use of smal! broac hes, as can be seen at A, 


Ingenious manner, 
Fig. 19. 
These are double-ended broac hes, en h end being a slid- 


grooves are cul Ih a very 


ing fit through the push-rod hole and having raised cut- 
ting teeth which broach out the oil grooves as thev are 
pushed through the hole. These 
made, the teeth being cut on a slight spiral. 
tion of the device is simplicity itself, 
Placing the cylinder upside down on the supporting 


broaches are easil\ 


The opera- 
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table of the Greenerd arbor press shown, the operator 
places one of the small broaches on the inside end of each 
hole, where it rests on the teeth which are to do the cut- 
ting. Having the eight broaches in position, he simply 
brings down the handle of the arbor press and forces the 
eight studs in the head B, which has been placed on the 
end of the ram, against the ends of the broaches. It will 
be noted that these studs do not all project the same dis- 
tance from the head B, and, therefore, do not all com- 
mence work at once, making it easier to force them 
through than would otherwise be the case. There is, how- 
ever, comparatively little metal to be removed, and it is 
not as heavy a job as might be imagined to force these 
broaches through and cut the oil grooves in all eight holes 
at once. 

In the position shown the broaches are about ready to 
drop through the hole, to be picked up by the operator 
or his helper, and ready to be used over again on the next 
casting. The distance between the projecting lugs 
which form the guides for both the valve stems and the 
push rod, shows the length of these broaches and gives 
an idea of the extreme simplicity of the whole proposi- 
tion. 

Another new and special machine recently installed, is 
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another addition to the special tools which help to main- 
tain or increase the quality at a reduced cost. 

After all the machining operations are done, the cylin- 
der is placed in the steam box shown in Fig. 21, with the 
open end of the cylinder up. While it is impossible to 








Fig. 21. Steam Box For BLow1ne Cures Out or HoLes 








Fie. 22. Testing CYLINDER JACKETS FoR LEAKS 


shown in Fig. 20. This is a special machine for cutting 
the chamfers or fillets in the end of the crankshaft bear- 
ings after they have been babbitted, all three bearings be- 
ing finished by two movements of the lever A, only the 
connection of this being shown at the extreme right. With 
the crankshaft bearings in place, as shown, a cylinder is 
placed on the machine table and the slide adjusted so 
that the head B, carrying the filleting tool, will pass be- 
tween the bearings. 

Raising the table and the work against a stop which 
locates it at the proper position, a movement of the handle 
te the left fillets all three of the bearings at one end, 
and a corresponding movement to the right fillets them 
at the other. These heads are adjustable as to position 
on the slide which carries them, and the machine makes 


show the exact operation of this box, it will be readily 
seen that a steam jet is provided for every opening in 
the cylinder. After the cylinder is placed in the box and 
the cover closed down against the jacket, steam is turned 
on and blows out all dirt and chips, leaving every tap 
hole perfectly clear and preventing dirt and chips from 
getting into the working parts of the motor. 
THe Fina Water Test 

Fig. 22 shows how every cylinder is subjected to a 
water test to insure the water jacket being absolutely 
tight, a corresponding test being made on every cylinder 
head to avoid the annoying and time-consuming difficulty 
of finding leaks after it is too late. As in all the other 
testing apparatus, the method of clamping is as simple 
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as possible, the two pads A and B covering the curved 
ports which were milled in the end, while the central 
pad C is fastened down over the middle port D. The five 
projecting studs are simply screwed into the holes, which 
assist in the circulation of the water between the cylinder 
walls and the head, the opening £ in the cross-piece al- 
lowing room for the stud to pass through, so that the 
whole apparatus can be easily handled and the cylinders 
quickly tested. 

The steam box shown in the previous illustration is 
seen behind at F. This gives a good deal of the general 
connections and the way in which the work is handed 
from place to place. It will be noted that the ever-present 
pile of cylinder castings does not seem to diminish in 
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tion also shows the general construction, the overhead 
heating and lighting systems. It should,. however, be 
noted that this is not the newest part of the shop, a differ- 
ent heating system being installed in the later additions. 
Beyond the glass partitions at the rear are some of the 
accounting offices of the production department. 

One of the preliminary tests in which the crankshafts 
are run into their bearings is shown in Fig. 24. There 
are a number of these stands, as can be seen in the im- 
mediate background, each stand accommodating twe 
motors. They are easily clamped down by the simple ex- 
pedient of a rectangular bar being run between the two 
pairs of cylinders, as shown at A. For transmitting mo- 
tion the handles B control a plate carrying four pins, 


a 
" 


os 


Fic. 23. Tur Moror-AssEMBLING DEPARTMENT 


the least, which helps to impress one with the enormous 
quantity constantly in process of manufacture. 


GENERAL ASSEMBLING OF MorTors 


A general view of the cylinder-assembling department 
can be seen in Fig. 23. Here motors are in all stages of 
completion, the one in front simply having its valves in 
position, while the one directly behind it has just had the 
crankshaft put in place. The convenient arrangement of 
the assembling benches will also be noted, the bins con- 
taining the parts to be assembled being in the center of 
the benches, so as to be easily reached by the assembler on 
either side of the bench. This will also give an idea of 
the compactness of the work, a feature true of every de- 
partment in the plant. 

It is probably true, however, that this is only one of 
the many factors in economical production. There is no 
intention to imply that crowding men together will in- 
sure either rapid production or low cost. This illustra- 


which can be pushed into the holes in the flange at the 
end of the crankshaft, the substantial belt shown giving 
ample power for running the bearings in, so as to limber 
them up before the final running in, which is shown in 
Fig. 25. 

The base of the castings over which the motor is placed 
forms the oil pan into which the crankshaft dips the 
same as when in position in the car, so that ample lubri- 
cation is insured at all times. It will be noted that the 
belt is carefully guarded, as was the case in the valve- 
seating machine in Fig. 18. The safety of employees 
receives considerable attention all over the shop. 

The tank C, Fig. 24, supplies oil to the testing depart- 
ment. There are various methods used in the plant for 
supplying oil, the central-station idea prevailing in most 
instances. This is connected with an oil-supply system, 
the pipe being shown coming down from above. All 
the oil is measured, so that it can easily be told exactly 
how much has been used in each department and a check 
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kept in this way. In any kind of work where so much oil 

is necessary, as in the testing of gasoline motors, this is 
quite an important item. 

THE 

After the motors have been assembled and the trans- 


mission coupled to the motor shaft, the crank case and 
well as the clutch-controlling 


FinaL Runn1ING-IN 


transmission covers, as 


Jevers, are placed in position, and the whole power-plant 





Fie, 24. RUNNING IN CRANKSHAFTS 
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Fic. 25. TestTInG THE Power-PLANT UNIT sy ELEectric 
Moror 


unit mounted on the testing frame shown in Fig. 25. Here 
they are run for a specified length of time by an indepen- 
dent electric motor, at varying speeds to insure the motor 
being quiet in every particular, and to allow the final 
test of the transmission and motor together before being 
assembled in the chassis of the automobile itself. While 
being run out on this testing stand, each member of the 
transmission is tested. This includes high and low gears, 
and reverse, the action being carefully noted by the in- 
epector, and the motor being run in this way until it re- 


ceives his O. K. 
It will be noted that the electric motor is mounted on a 
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small truck, so as to be easily moved back and forth 
to connect with the universal joint on the end of the 
transmission shaft. The motor in the foreground is moved 
back out of connection, but it can be easily moved for- 
ward so as to have its coupling slide over the square- 
ended member of the universal joint and so drive the 
motor in the usual way. 

This is the final running in of the motor before being 
assembled on the chassis. The Ford company proceeds on 
the principle that if each unit of the motor assembly has 
been built and properly tested, the motor must run when 
gas and spark are provided. Its faith in this seems to 
be well founded, for when the motors are first introduced 
to gas and spark in the testing room after the automobile 
has been fully assembled and is ready to ship, they seem 
to start off just as easily as though they had been run 
under their own power for as many hours as was formerly 
customary. 

Granting that a motor is correctly built and will run, 
it is Henry Ford’s contention that the customer should be 
allowed to‘ get every mile of wear out of it, instead of 
wearing it out unnecessarily in any prolonged test in the 
factory in which it is built. In this respect he is exactly 
following locomotive practice where there is never any 
question as to whether the locomotive will run or not 
after it has been properly built and assembled. 


o 
ve 


Handy Design of Angle Plate 

By G. W. 

The angle plate illustrated is an original and conven- 

ient design. I had various sizes of these made for gen- 

eral use, the idea being suggested when I saw a man 

vainly try to clamp a piece of work to the ordinary angle 

plate, which is customarily ribbed at the back, so that all 

work must be clamped to one of two faces. The boring 

mill would not swing that angle plate and the work 
since the angle plate projected too far over the table. 
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Hanpy ANGLE-PLATE DEsIGN 

These angle plates are made in pairs, or sets, thick 
enough to make ribbing unnecessary, and to allow of 
drilling bolt holes where required for some pieces of 
These are planed all over so as to be available as 
angle plates, parallel strips, or blocking for work to 
rest upon in the planer or other machines. They are of 
especial value in lathe work, since the work can be 
clamped to any one of the four faces, and, by clamping 
the work to such a face that the base will extend inward 
toward the center of the spindle, the angle plate will not 
project far from the spindle. The work can then be 
done in a smaller lathe and will be less out of balance 
when running. 
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Machining the Petter Crude Oil Engine —I. 


By L. W. 


SYNOPSIS—Some methods of a British shop making 
crude-oil engines. A satisfactory operation card and a 
method of testing cast iron as a check on the sclero- 
scope test. 


Precision work in engineering is hardly to be expected 
in the midst of an agricultural district, yet at Yeovil in 
Somerset, Eng., the firm of Petters, Ltd., has a busi- 
ness in oil engines which the attention of 
between 450 and 500 workmen and which has been built 
up in the last dozen years. Beyond the statement that 
as far as possible material enters and proceeds step by 
step without retracing until it reaches the delivery end, 
it is unnecessary to say anything. The business origi- 
nated in a small iron foundry producing stoves. Some 


engages 


dozen years or so ago a motorcar was built, but did not 
succeed in a competition for which it was entered. The 
envine was, therefore, dismantled and used to drive agri- 
cultural machinery and from this the regular production 
of oil engines for the purpose named was commenced. 
The chief outlet is not so much the home market as Eu- 
rope. 

Semi-Diesel, 2-stroke, vertical crude-oil engines and 


ordinary horizontal engines are made in 40 different 


sizes and types, developing from 14% hp. to 70 hp. 
per single cylinder; vertical engines are made up 
to 200 hp., that is, of the 3-cylinder type. The 
compression in the cylinder is about 150 lb. and 
in the crank case 4 I|b., the latter preventing the 


use of felt washers for jointing purposes. The crank 
chamber air expels the exhaust gases, the piston uncovers 
ing the ports. No poppet are used. A com- 
pressed-air self-starter is worked and a centrifugal gov- 
ernor controls the fuel supply, this being pumped into 
the vaporizer at full compression. The engine runs on 
American or Russian oils, or with inferior residuals, the 
consumption for a 35-hp. engine being 0.406 pint per 
b.hp. for resoleum (British Admiralty fuel oil) of 
19.300 B.t.u. On the above test the engine was develop- 
ing 46.73 b.hp. 


valves 





Fic. 2. View or Erectine SHop 





CHUBB 
THE Bonus SYSTEM 


Foundry, drawing office, and engineering works are 
each run on an independent basis. This article will 
deal more particularly with the machine-shop side. Here 
the ordinary working week is 54 hr., and a bonus system 
is organized by which the men make from 12 to 25 per 
In this system a 
If this time 


cent. extra on ordinary wage rates. 
card is issued showing the standard time. 
is written in black ink the standard time is really a fixed 
time, for new work, however, the time would be esti- 
mated and written in red ink. Red times are liable to 
change, as decided by the works manager. They carry 
bonus, however, just like black ink times. 
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Fic. 1. OprerRATION SHEET 





Fic. 3. View or MACHINE SHOP 
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The bonus system gives 2c. for each hour allowed, plus 
or minus 4c. for each hour gained or lost. Thus, for a 
batch of 25 pieces each of 5 hr. standard time, the total 
would be 125 hr. The work being done in 100 hr., the 
workman would be paid $2.50 plus $1 extra for the time 
gained, making a total of $3.50. On the other hand, 
should the work be done in 150 hr. the bonus payable 
would be $2.50 minus $1 for the 25 hr. in excess of 
standard time, or $1.50 extra. 

Drawings are made to three sizes, namely 644x8¥ in., 
13x8Y% in. and 13x20 in. Varnished _ blueprints, 
mounted, are sent to the tool stores for use in the works. 
Each man has to fill in a requisition form for the draw- 
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up in batches ; for instance, two of the largest up to 20 of 
the smallest constitute a batch under the control of one 
man. 


THE MACHINE SHOP 


The machine shop, Fig. 3, is in two bays, the wider 
being served by a 3-ton electric crane, while in the nar- 
rower bay a gallery is provided on which, at one end, 
light turning operations are undertaken, while the other 
end is devoted to jig production. In the main shop the 
line shafting, on the left-hand side as seen in the view, is 
divided into two lengths each driven by its own electric 


motor. 
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Fie. 5. SpecraAL Bortnae Heaps 
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Fig. 6. CRANKSHAFT FIXTURE 

ing and deposit a check. The requisitions are paper 
slips; they are held by means of an ordinary clip over 
each large pigeonhole in which a batch of drawings is 
stored. The system is being adopted of pasting on the 
back of the drawings a complete operation sheet, Fig. 1, 
which gives the number of the jigs and gages required, 
sequence of operation, and so on. It may be mentioned 
that the drawings are ordered by the part number, the 
drawing number being simply for drawing-office refer- 
ence. 

A view of the erecting shop appears in Fig. 2. Usu- 
ally about 150 engines are in this floor at the same time. 
All benches in this section are portable, so that it is 
possible to rearrange the shop at any time. Each bench 
is allotted to a separate gang. The engines are built 





Fic. 7. Racks ror CRANKSHAFTS 


The arrangement on the opposite side is different. 
The motors are placed on the gallery and each drives up 
to a line shaft in the top cormer of the building. For the 
ground floor this drives down to another line shaft, 
each of these shafts being belted to machines placed di- 
rectly under them. In addition, each drives across hor- 
izontally to a countershaft, which in turn drives ma- 
chines below. Here on the lower floor two rows of ma- 
chines are arranged back to back, one row in the main 
shop and the other in the smaller bay, plus, of course, 
a row on the floor along each outer wall. The whole 
shop is thus in four sections lengthwise, each with its 
own motor, and all the shafting runs on rollers. 

Of tools in the machine shop reference may be made to 
the special Kendall & Gent horizontal engine-bed machine 
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shown in Fig. 4. With this three separate tool neads 
may be cutting at once. Thus it is possible with one 
setting to bore, face, drill and tap the hoods or end sur- 
faces for the cylinder flanges, bore and face the bear- 
ings, and mill the half-time bracket seats cast at the 
side of the bed. The view shows a bed set up on ad- 
justable inclined blocks of a type which is regularly em- 
ployed. A view of the facing head is given. This is 
arranged so that the thrust is taken solid on the slide 
and the feed is obtained by internal gears. The bearing 
faces on the bed are machined simultaneously, 4 tools 
being in use. 

Of the special form of boring head used a collection 
is illustrated in Fig. 5. Inserted-blade, high-speed steel 
eutters are adjusted by being forced up inclined planes 
by screwed collars at the back. The collars are gradu- 
ated and give adjustments to 0.001 in. Each head has 4 
eutters, held to the seat by pads which pull the cutters 
downward at the same time, and more accurate results 
are obtained than when 3 cutters are used. Heads of 
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Fie, 8. A Jockey PULLEY ARRANGEMENT 

this type have been in daily and satisfactory use on cast 
iron during the last three years and show very little 
wear. 

A fixture used on the ordinary Dean, Smith & Grace 
lathe for turning crankpins is shown in Fig. 6. The 
material between the webs of the crankshaft is removed 
by a double-bladed hacksaw. The conical ribbed body 
casting illustrated is bolted to the faceplate of the lathe. 
At the front it runs in a cast-iron steady-rest lined with 
white metal; this is in two halves bolted together and 
lubricated. At the front the ribbed body carries on its 
face a dog through a hole in which the crankshaft may 
be entered, and which may be adjusted to give any de- 
sired throw within the capacity of the fixture. 

At the other end a plate is used to steady the crank- 
shaft, the back center being employed in the ordinary 
way. Several of these crank-turning fixtures are pro- 
vided, their use for cranks up to 12-in. throw being es- 
pecially valuable on heavy roughing cuts. Crankshafts, 
etc., are stored on portable racks of the type shown in 
Fig. 7. The arms can be adjusted instantly, depending 
only on the pressure applied for keeping them in posi- 
tion. As soon as the weight is removed they can be 
shifted freely up and down the standard, which is a 
piece of gas pipe screwed into a flange forming a base. 
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A JocKry PULLEY SysTEM 

At one time jockey pulley drives were largely em- 
ployed, but with the rearrangement of the machine shops 
they have been almost eliminated. In view of the trouble 
usually experienced it may be of value to show the sys- 
tem which was adopted with entire success, although 
now the only working example is in connection with the 
driving of a circular saw. The arrangement is illus- 
trated in Fig. 8 as applied to countershafts. The jockey 
pulley frame is carried on the belt-striking fork. Thus 
in shifting the belt from fast to loose pulley the jockey 


pulley moves with the belt. The half collars shown are 
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Fic. 9. TestTING MACHINE 


loose and may be made in various sections to accom- 
modate the different bars used for the striking eer. 


The general idea of the system is that the pressure must 
not be positive but must be applied by gravity. The 
centers, too, should be short, and the jockey pulley, of 
course, bears on the loose side of the belt. 
Tests are made daily to determine the suitability of 
cast iron for machining purposes, etc. The scleroscope 
is used only in conjunction with a cutting test, an or- 
dinary drill press being fitted with an attachment as 
shown in Pig. 9, which takes the place of the usual 
hand lever for feed and can be added or removed very 
quickly. The drill is fed by gravity, the pointer being 
first brought to zero and indicating on the graduated 
wheel the depth of penetration in a given number of 
revolutions of a %4-in. drill specially prepared. The two 
readings, machine and scleroscope, are in opposite di- 
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rections, a high scleroscope reading usually implying a 
low drilling test reading. 

J. E. Storey, the works manager, has determined by 
means of a large number of observations that the ad- 
dition of the two test figures should equal 70 for or- 
dinary cast iron. Particulars are given in the Table 
of a number of such tests on various articles. It is some- 
times believed that the scleroscope reading by itself gives 
misleading indications. In the case of the second test, 
for instance, the drill indicates a very hard material, 
much harder for cutting purposes than ‘the scleroscope 
suggests, while in other examples a large drill penetra- 
tion is accompanied by fairly high scleroscope readings. 

Of the two, the drill test is preferred. Mr. Storey 
suggests that hardness can be obtained by closeness of 
grain without detriment to the cutting qualities of the 


iron, whereas a coarse iron, chilled, is difficult to ma- 


Test 
No. Articles Tested Drill Test Scleroscope Total 
1 Standard 0.45 
2 Piece of hard piston 0.11 45 56 
3. ~Piece of hard governor pulley 0.12 45 57 
1 Standard 0.45 
5 Patent hammered piston ring 0.24 39 63 
6 Machine vise 0.39 40 79 
7 Standard 0.42 
8 Tool holder 0.385 41 79 
9 Gear guard 0.34 40 74 
10 Standard 0.43 . 
il Turret cap 0.31 45 76 
12 Standard 0.45 
13. Turret 0.47 35 82 
14 Standard 0.43 ‘ 
15 Packing piece 0.28 37 65 
16 Standard 0.45 Reground 
drill 
17 Lathe bed.. 0.30 40 70 
18 Standard 0.46 « 
19 Boring mill tool bar 0.22 41 63 
20 Standard 0.43 eee 


COMPARISON OF TESTS 
chine, without showing a corresponding increase in hard- 
The quality of the pig iron ap- 
pears to be the determining factor. 


ness on the scleroscope. 
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An Adjustable Broach 


By E. A. Drxte 


A Colt automatic-pistol stock, the hole in which is 
finished by broaching, is shown at A, Fig. 1. Consider- 
able trouble was at first encountered in broaching these 





Fig. 1. Tue Work AND THE BrROoACH 


Three sides of the hole are finished, while the 
which is left half-round as it from the 


nieces, 


fourth, comes 
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Pratt & Whitney slot miller, acts as a guide or bearing 
for the fourth side of the broach, which has no teeth. 
The original broaches were made with teeth at right 
angles to the direction of the cut and gave poor results. 
The spaces became choked with cuttings and sometimes 
the work was torn to pieces by the broach. The broach 
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THE WepGe Abst 


Fig. 2. SHOWING 
shown in Figs. 1 and 2 was then made. In it the teeth 
are at an angle giving a shearing cut. A tapered gib B 
is fitted at the back end of the broach and can be ad- 
justed by the screw C to compensate for the wear of the 
teeth and thus retain the depth of the slot in the work. 
This dimension is important. 

With these broaches the operator can turn out 200 
pistol stocks a day. One broach has finished as high 
as 8000 pieces. 


cA 
ve 


British Institute of Metals, 
of gun metal, the conclu- 


paper presented to the 
dealing with the heat treatment 
sions drawn from tests made on a metal containing 88 per 
cent. copper, 10 per cent. tin and 2 per cent. zinc, were given 
as follows: No improvement may be expected by quenching 
which lowers the strength of the material. Simple annealing 
of the metal for 30 minutes very considerably increases its 
strength and elongation, the maximum results being ob- 
tained after annealing at 700° C. The homogeneity and other 
physical properties of the metal are correspondingly im- 
proved, but particularly the capability of the castings to 
‘withstand hydraulic pressure. These results are considered 
to be due to the removal of the eutectic from the micro- 
structure, which after annealing shows only the crystals of 
a solid solution. It is anticipated that this heat treatment 
will minimize corrosion difficulties. 


In a 


2% 


The following coating for belts which are to be cemented 
at the joints is reported by “Railway and Locomotive 
Engineering” as one giving satisfactory results: Take a 
zood glue, add American isinglass equal parts by weight; 
place the material in a glue pot to add sufficient water to 
cover the whole. Let the mixture soak ten hours, then 
bring the whole to a boiling heat, and add pure tannin until 
the whole appears like the white of an egg. Apply warm. 
Buff the grain of the leather where it is to be cemented, rub 
the joint surfaces solidly together, let it dry for a few hours 


and the belt will be ready for use. Tannin or tannic acid 
is an astringent substance used in converting hides into 
leather and produces a surface on a cemented belt similar 


to the original leather. 
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Tools in a Shop on the Pacific Coast 


By F. A. 


SYNOPSIS—Methods of making and using jigs, and 
other special tools in a California pump-butlding estab- 
‘ishment. A device for backing off boring-bar cutters; 
a set of inserted-tooth milling cutters; bar gages for work 
of various diameters. 
33 

A recent article in this journal was devoted to a de- 
scription of the plant and methods of the Geo. E. Dow 
Pumping Engine Co., Alameda, Calif., and reference 
was made therein to the jigs and other tools employed 
throughout the machine shop for all classes of pump 
work. A few of these special tools are shown in the ac- 
companying engravings and some interesting methods of 
machining certain types of tools are also illustrated. 


BACKING OFF BoriNG-BAR CUTTERS 


Fig. 1 illustrates a Brown & Sharpe surface grinder 
with an attachment for backing off flat cutters for bor- 
ing bars. The attachment in the form of a 
plate on a spindle which fits a quill made to slide into the 
regular grinder head. The faceplate is slotted across its 
face to receive a cutter holder A which may slide to and 


face- 


1s 








Fie. 1. Backine Orr Bortne-Bar Cv" 


fro between stop-screws at opposite sides of the plate 
The slide A, which acts as a tool holder, is slotted cross- 
wise to form a dovetail guide to receive the flat cutter 
which is thus held at right angles to the line of travel of 
the slide. 

At the front of the faceplate there is a forked rod B 
with a spring plunger at its lower end and a ball tip 
which rests in a spherical seat in a block C on the grinder 


table. The forked end of the rod engages with a stud 
at the front of the slide A, and owing to the spring 


plunger contained in the lower end of the rod the latter 
exerts a lifting pressure at all times upon the slide. 
When the faceplate in revolving reaches a point where its 
dovetail guide for the slide is nearly vertical, the pres- 





STANLEY 


sure of the spring plunger B forces the slide A upward 
in its guide until it strikes against the stop-screw, this 
movement of the slide carrying the flat cutter above cen- 
ter just before it comes in contact with the grinding 
wheel. Thus the heel of the flat cutter comes first against 
the wheel, and as at each half turn of the faceplate the 
cutter is carried off center, the opposite ends of the cut- 








PRESS 





TITERS IN THE SURFACE GRINDER 


ter swing past the wheel alternation with the heel 


acted upon by the wheel. 
The crossfeed enables the cutter to be ground from the 
heel toward the cutting edge as closely as desired, and 


in 


the cutter may thus be ground to an edge or as much 
land left behind.the edge as seems desirable. The degree 
of clearance is determined by the distance the cutter is 
thrown off center and this is regulated by the adjustable 
stop-screws at each end of the guide in which the cutter 
holder travels. 


BonriING RING J1as 


An interesting method of locating and boring holes 
in circular jigs such as are used for cylinder-head stud 
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holes, etc., is shown in Fig. 2. These jigs are used in 
large numbers at the Dow shop for various classes of 
pump work. To enable them to be bored for the bushing 
holes without unnecessary loss of time in locating hole 
centers a special drilling-machine equipment was devised. 

An arm carrying changeable guide-bushing holders was 
fitted to the column of the drilling machine, and the 
table was graduated around its lower edge to read in de- 


grees so that by swinging the table past a zero point es- 
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two holes. In the first case the diameter of a plug would 
be added to the computed dimension between centers, to 
secure the over-all dimension ; in the other case the diam- 
eter of a hole would be subtracted from the computed 
center distance. 

In setting up for boring a jig with this method, the 
work is placed in chuck jaws which carry straps for se- 
curing the piece when properly centered. The table is 
then swung off center to bring the work center the proper 
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tablished on a fixed plate at the side of the table the 
work can be moved through a given angle with accuracy. 
[In cases where it might be important that the limit of 
error between holes should be very minute, a check on 
the accuracy of the indexing operation is obtainable by 
computing the chordal distance between centers of holes 
and then measuring across a pair of test plugs placed in 
two holes or by calipering across the nearest points in the 


t. Jigs ror SteAM-Pump Parts 


distance from the spindle center and drill bushing, by 
placing a plug in a center hole in the table and caliper- 
ing across a plug im the guide bushing. The accuracy of 
this setting is easily tested after the first hole has been 
bored, by placing a test plug in the hole and calipering 
across the center plug in the table. The attachment is 
equipped with slip bushings for drills, reamers, etc., 
which fit a fixed bushing in the jig arm. 
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Some TYPES OF JIGs 


Several types of jigs are shown in Figs. 3 and 4. The 
one to the left in Fig. 3 is for drilling the valve motion 
bracket for a horizontal duplex steam pump, one of the 
castings drilled being shown in the foreground while an- 
other is seen in place in the jig. The work is centered in 
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Fie. 6: Deratts or MILLING CUTTER 

the jig by the hub at the end which rests against two 
pairs of stop-screws tapped through the jig wall at an 


angle. Stop screws through the other wall of the jig po- 


sition the work sidewise; other screws and the strap at 
the top secure it against movement. 

The jig at the right in the same view is for a steam 
chest and bracket for a duplex steam pump. 
cated in the jig by stop plates which position it sidewise, 


This is lo- 
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and it is brought to the correct height by resting with its 
planed face directly on the top of the jig. 

The jig in the background of Fig. 4 is for drilling the 
pin hole through the hub of a crosshead and the piston 
rod of a duplex pump. The crosshead is in the form of 
a spool which is located by a plate on the jig which passes 
between the flanges of the work and brings the hub under 
the drill bushing. The piston rod simply slides into 
openings bored in the lugs on the jig. The hole drilled 
through the rod and head receives a split pin for secur- 
ing the head to the rod. 

The forked casting in the jig at the left in Fig. 4 
is a valve motion lever for a pump. Its hub is slid into 
an opening under the guide bushing; with this bushing 
removed the stop-screws can be adjusted in a moment by 
the eye to center the hub for drilling. The forked end 
of the casting passes over a supporting block which is 
provided with a strap for clamping the work at the end. 

The jig at the right in this group is in two parts which 
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may be opened to admit the work. This is a small tappet 
arm which is drilled to its shaft through a bushing in 
the top plate of the jig. Both members of the jig are 
channeled out to receive the arm, and have semicircu- 
lar grooves for the small shaft. A single nut clamps 
the two halves together for the drilling operation. The 
end of the small shaft has a lug or tappet which is lo- 
cated in a channel at the rear of the bottom plate of the 
jig, thus the arm which is pinned on after the drilling 
operation, is positioned definitely here in relation to the 
fixed lug at the inner end. 

This company makes many of its inserted-tooth mill- 
ing cutters, reamers, etc. A number of these tools are 
illustrated in Fig. 5. A detail drawing of one of the cut- 
ters is reproduced in Fig. 6. The cutter blade of 
high-speed stock. It is made with its lower half a semi- 
dovetail, one side being straight, in section, the other 
beveled at an angle of 8 deg. The face of the slot in the 
cutter head to receive the blade is given a further angle 
of 8 deg. with the vertical center line so that the cutting 
face of the blade has virtually an angle of 16 deg. with 
the center line. The back of the blade is tapered from 
end to end 1 deg. and the slot in the cutter head is also 
tapered back 1 deg. so that the blade when set into the 
slot is seated tight against end movement, and the dove- 
tailed effect obtained prevents it from lifting out. 
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The slots are all milled at an angle of 10 deg. with the 
axial line as noted in the plan view, and thus the cutter 
blades are given a shearing cut as well as considerable 
front rake. This particular head was made for use on 
steel. A similar construction is employed with smaller 


mills, a number of which are included in the group in 


Fig. 5. 


OTHER ToOoLs 


The toolroom is equipped with a complete set of end 
gages of the form shown in Fig. 7. They are made of 
1x114-in. tool steel, hardened and ground on the ends to 
diameter. They range from 4 to 8 in. by eighths; from 
8 to 12 in. by quarters; from 12 to 15 in. by inches. 
Then they run as follows: 16, 1614, 18, 1814, 20, 201%, 
21, 2114, 24, 241% in., the additional eighth on these 
gages being for cylinder counterbore diameters. ‘These 
gages are first turned approximately to size in a cross- 
slot in a mandrel placed between lathe centers and then 
finished by grinding. 

A finishing tool for the planer is represented in Fig. 
8. This has a machine-steel shank bent back at the lower 
end and slotted receive a broad-face in- 
serted tool of high-speed steel, the cutting edge of the 
tool coming directly in line with the rear of the tool 
shank so that the tool is really dragged across the metal 
instead of being pushed across. This results in smooth- 
ness of action without the possibility of chatter or dig- 
ging in of the tool. ‘ 
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Bronze Lining Steel Shafts 


By N. 1. Mosuer 


The shaft shown as an example in the engraving is 9 
in. in diameter, and 25 ft. long; one end is turned to the 
proper taper to fit the hub of the propeller, and the 
other end is flanged. The shaft is bolted to the large 
platen A and the whole lowered into the pit, which is 
about 8 ft. deep. Directly over the shaft the sheave B 
is suspended from the hook of the electric crane. It 
carries a line sufficiently strong to handle the sections of 
casing used to line the shaft. 

Having the shaft in position and everything in readi- 
ness, the brass casing is heated to over 212 F. in steam. 
A better method is to use a Hawk oil burner, having 
one end of the tube practically closed with a sheet of 
prevent the heat from directly 
through. This method seems to work well is the 
one which we use at the present time. 

The tube being hot enough to give the necessary clear- 
ance, it is then quickly placed on end and a device C 
clamped on. To this is attached the hook D of the 
single purchase. The tube is quickly raised and entered 
on the shaft and then allowed to drop rapidly the entire 
length of the shaft, bringing up on a collar secured to 
the bottom of the shaft. This operation is continued un- 
til the shaft is completely covered. In all about five 
The sections are bored from 0.005 to 
0.008 smaller than the shaft and merely rough-turned 
on the outside. 

One very important point to look after in lining shafts 
with bronze is not to have any opening between joints 
when the casing is cooled. My experience is that the 
instant the heated sleeve is on the shaft, and the male 


asbestos to blowing 


and 


sections are used. 


MACHINIST 





Vol. 38, No. 24 


and female joint properly entered, you must cool the 
work at that point quickly. This causes the sleeves to 
grip the shaft at the joints. The sleeve is then cooled 
gradually. A sliding ram on the shaft should be kept 
butting the end of the sleeve. This method carefully 
carried out will make watertight joints. 

In the process of heating the sleeve, it is necessary to 
know if the sleeve curves from the effect of the heat. 
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This is done by making a sizer FE as follows: Three 
disks of ;-in. plate are turned 0.012 in. larger than the 
shaft on which the sleeves are to be shrunk. These 
disks are spaced five inches apart on an arbor, are ground 
on centers to insure accuracy, and a pipe thread formed 
on the end of the arbor to receive the handle for sliding 
it in and out. If the sleeve is curved, these disks will 
bind in the hole. 
% 

In a paper dealing with the subject of light-wefght recipro- 
cating parts for motors, presented to the Society of Automo- 
bile Engineers, it is pointed out that the coefficient of ex- 
pansion of magnalium is 0.000025, a little bit higher than that 
of iron. It is not possible to figure on the basis of coefficient 
of expansion to determine the clearance required, because 
the temperature of the different parts of the cylinder walls 
is not known. There is considerable variation in the amount 
of clearance allowed with cast-iron pistons In cast-iron cylin- 
ders. For touring-car engines there is a pretty small amount 
of clearance, while for trucks or marine engines there is a 
larger clearance. The extreme is in racing car or fire-fight- 
ing appliance practice. The best results are with about 
0.0005 to 0.00075 in. of diameter of cylinder, in addition to 
what is allowed regularly for cast-iron pistons, which 
was found by machining a magnalium piston the same 
size as an iron piston. The result on the first test was that 
the piston seized. (A peculiarity is that this did not score 
the iron cylinder. If there is any scoring, it is entirely on the 
piston.) The pistons were then taken out and turned down 
a bit until the requirements were determined, as much ad- 
ditional clearance above the top ring is not determined. In 
ordinary practice about 0.01 in. more above the top ring than 
below is the average. In the use of this other metal this 
can be made about 0.007 in. more above the top ring than 
below; below the ring it runs anywhere from 0.0025 to 0.005 
in. less than the diameter of the iron piston, according to 
the ideas of the men making experiments. 
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A Method of Obtaining High Production 


By E. 


SYNOPSIS—The value of standardization of tools and 
methods in the development of efficiency is here empha- 
sized. This embraces a careful study of tool design and a 
graphical analysis of the feeds and speeds required for 
maximum production. Rough turning a three and one- 
half-ton truck axle, removing 38 lb. of excess stock, in 
18 min, 
33 

The great value of the standardization of tools and 
methods of operation in the development of productive 
efficiency, has been well exemplified in the machine shop 
of the automobile department of the American Locomo- 
tive Co., Providence, R. I., in the rough and finish turn- 
ing of axles for use in the construction of the “Alco” 
truck. By means of a careful study of the proper design 
for the cutting tool, and a graphical analysis of the 
necessary feeds and speeds to obtain maximum efficiency, 
it has become possible to adopt a standard time of 1% 
hr. for completing the entire lathe operations required 
upon a 314-ton truck axle. This includes rough and 
finish turning, squaring to length, necking, threading 
and filing. 

Perhaps the most noteworthy item in the process is 
the rough turning, in which the total excess of forged 
stock, with the exception of a slight allowance for finish- 
ing, is removed in 18 min., the chips approximating 38 
Ib. in weight. The production here attained is in no 
wise due to the use of special machinery, as the only 
factors of unusual character which were added to the lathe 
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Fig. 1. SpecIAL SpIpER FOR 
STEADYING AXLE 


spider of such a nature as to provide 
a suitable bearing for the axle in the center rest, and a 
new type of lathe tool. 

The lathe used is a 24-in. patent head lathe, manu- 
factured by the Lodge & Shipley Machine Tool Co. A 
multiple-speed countershaft in connection with a range 
of speed changes in the head, and a wide variation of 
permissible feed combinations, made the selection of the 
most efficient cut, an easy one. A high-duty tool post 
gave unusual rigidity to the tool, which was of value in 


equipment, were a 


H. Scuerzt ann A. J. La CHANCE 


dealing with the heavy cuts upon relatively flexible ma- 
terial. 

The lathe spider or cat head shown in Fig. 1 is placed 
upon the axle before the latter is mounted on centers. 
After placing the spider in the steadyrest, the bolts are 
tightened fast to the rectangular axle section, thus af- 
Material. 


34-ton truck rear axle 
0.40 per cent. carbon-steel forging 


Weight of axle in the rough 7 9-5 
Weight of finished axle. . 145 5 Ib 
Weight of metal removed. . Ht 


Diameters B, C, F are +? 00) 


+0.001 
—Taper D "5 001 


Limits: 





AXLE FORGING 
& Stock left for finishing 
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AXLE ROUGH TURNED 
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Fig. 2. 


fording the necessary support against transverse stresses 
during the roughing out. The axle under consideration 
is 35-point carbon, suitably heat treated to remove any 
internal strains due to forging. 

Fig. 2 indicates the general dimensions of one end at 
different stages of machining. That quantity has not been 
gained at the expense of quality is evident when it is 
+0.001 


understood that the limits of diametral error are 0.000 


+0.001 


in. and in the case of the tapered portion, 4 9) in.. 


and that the axles pass individual inspection. 


Toot ror Rove TURNING 


The development of a suitable tool for rough turning 
the axles, required a rather abrupt departure from the 
orthodox forms and shapes, for the following reasons: 
As the axles were centered with reference to the rect- 
angular section, it often followed that, due to vari- 
ability in forging, the depth of cut would sometimes vary 
as greatly as 25 per cent. in a rotation of the work. With 
the unavoidable flexibility which is always evidenced in 
work of high ratio between length and diameter, the 
probabilities of the tool digging into the work were very 
large, and owing to the small allowance of */,, in. for 
finishing, it was necessary to incorporate some feature 
in the design which would render gouging impossible. 

This accounts for the negative back slope, or front 
slope, as it is called, of the cutting edge, shown in Fig. 
3. This has given very satisfactory results, and the 
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shearing cut which it employs is believed to be of meas- 
urable advantage in minimizing the strain upon the tool. 
The other requisite asked was that the shoulders be cut 
as squarely as possible, thus leaving a minimum of stock 
to be removed by the finishing tool. This is the prime 
reason for the development of the straight cutting edge 
with the slight radius at the point. 

The use of rounded tool noses is traceable to the fact 
that the rounded cutting edge, by removing a chip of 
variable thickness, lessens the tendency of the work to 
chatter, and that, as the thickness of the chip has a 
marked effect upon the life of the cutting edge, the 
thinned chip at the point would enable it to remain in 
hetter condition and leave a smoother finish on the work. 


Type Right-hand side toc | 
Material. jx1}4 stock Rex AA high-speed stee! 
Front clearance angle... pet 3 deg. 
Side clearance angle 6 deg. 
Lip angle...... 61 deg. 
Cutting angle.... 67 deg. 
Angle of front slope. . 9 deg. 
Angle of side slope. . 23 deg 


Radius at cutting point on roughing tool Ss ae aj ih. 
Radius at cutting point on finishing tool ¥y in. 


r—- 
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The ‘use of the special spider and the great rigidity of 
the high-duty tool post eliminated in great part, the 
possibility of chatter in the work at hand, and because of 
the small diameter of the axle, the cutting speed was 
from 10 to 30 per cent. lower at the point of the tool 
than at the exterior of the forging. These two circum- 
stances largely eliminated the objections to the straight 
cutting edge; and it was felt that the advantages derived 
from it far more than counterbalanced the defects. 

In dressing the tool, the cutting angle was left slightly 
greater than in good practice, after which it was brought 
within proper limits by grinding a short distance back 
from the cutting edge. The resulting shoulder provides 
a very effective chip breaker, and is of material benefit, as 
a large curling chip would be a hindrance to the quick 
manipulation of calipers. 


CHART OF CUTTING COMBINATIONS 


Fig. 4 reproduces one of the graphical charts used in 
the development of efficient cutting combinations. It is 


evident that the varying diameters of the rough finished 
axle, to which the forging does not exactly conform in 
contour, will produce variations in speed and depth of 
cut throughout the roughing cut, the entrance of a 
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third variable, namely, the feed, wa pzecluded, as it was 
found that the time taken to change the feeds for the 
various diameters would more than counterbalance the 
gains made in the cutting time, and that the most 


Depth of C Surf Speed ae hin 
th of Cut ‘ace mo per Min., 
Teche Feet per Min. Cubic Inches 
1 
| er ape Vane 0.61 51.2 9.35 
2 
to.. 0.36 76.2 8.24 
3 
to.. 0.33 68.0 6.73 
__ Danae 68.0 
to 
iy ak 0.635 81.5 15.50 
to 
= 0.696 90.5 18.90 
to 
Duns 0.617 90.5 16.71 
to.. 0.43 90.5 11.65 
ae 90.5 
©. 0.39 90.5 10.60 
=... 0.72 80.6 17.40 
i BRR PF a ae 0.38 80.6 9.18 
10 
6 78 9 
| ~ 
1 2 34 j—-—--r- | shapely atin ities “eg cai tania fi | 
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METAL REMOVED PER MINUTE 


Fie. 4. CHart or Toot-Duty 
economical results would be obtained by using a feed that 
would serve most advantageously for the entire rough- 
ing cut. 

The area under the line on the chart referred to as 
“Metal removed per minute,” is, of course, a measure of 
the efficiency of the cut, and to an observer, it would ap- 
pear that if the tool could make the cut indicated at the 
peak at 6, it would have been advisable to have added 


speed or feed sufficient to bring the entire line to that 
height. 
to be 


However, the heat generated by this cut proved 
more than the tool could endure for any 
length of time, and had not the speed been reduced 


shortly after this point, the cutting edge would have 


been destroyed. The line between 8 and 9 is indicative 
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of the heaviest cut which could be maintained for any 
length of time, and it will be noted that the preceding 
cuts are but little below that. 

An itemized time study of the operator points to the 
fact that personal skill and dexterity are in no small 
way responsible for some of the gains which were made 
in the establishment of the standard operating time. 
The two ends of the axle were threaded in 9 min., the 
taper portions were filed to a gage fit in approximately 
10 min. No stops were used in the determination of the 
different diameters. Here there is a large opportunity 
for personal efficiency and it should be said that al- 
though the tool was started on the new cuts by eye, 
and the work calipered, yet an alteration of the depth 
of the cut in the roughing operation was rarely required. 

This specific example of the results that have been at- 
tained, is of interest, largely because it indicates the fact 
that gains of this nature cannot be made from generai- 
izations, but must come from a careful investigation of 
the particular conditions and circumstances which sur- 
round the individual machine under consideration. 
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Descriptive Geometry and Drafting 


By F. G. Hieper* 


Ask any student who is expecting to complete his tech- 
nical course this year or next year what he thinks about 
descriptive geometry, and his reply will run about like 
this: “It gets my goat, and I would like to see a can tied 
to it. No one ever uses the stuff anyway.” 

Ask any college man who is working “on the board” 
what he thinks about descriptive geometry, and the 
chances are favorable that he will reply that it was one of 
the hardest subjects he studied in college, that he did not 
get much out of it, and that he has found little, if any, 
use for it since taking it. 

Ask any group of men who have studied through a 
course in descriptive geometry and who have been out of 
college long enough to have acquired some practical ex- 
perience in engineering work and some tolerance in their 
point of view, what they think about descriptive geometry 
and their reply will agree quite well with the opinion 
expressed in Vol. 37, page 909: 

“Descript” as it is taught in school is one of the 
interesting and fascinating games of solitaire that 


landed on these shores. It is a hundred to one shot that he 
won't use any of it in the first ten years after he gradu- 


ates. oa 
The foregoing statements are opinions which may be 
verified by inquiry, and they are but simple illustrations 
of the fact that college men both in and out of school 
generally agree that descriptive geometry is a hard sub- 
ject and has little if any practical value in general engi- 
neering work. it is also a fact that the technical school 
which does not include among its studies anywhere from 
50 to 200 hours of descriptive geometry is somewhat of 
an educational curiosity. Even the high schools and the 
correspondence schools which are frankly in business for 
money, include it as a necessary part of the training of a 
draftsman. 

It is quite true that some of these institutions try to 
disguise the subject under such names as “practical pro- 
jection,” “orthographic projection,” “mechanical draw- 


most 
ever 





*Head of the Department of Descriptive Geometry and 


Drawing, State University of Iowa. 
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ing,” or as one of the latest texts on the subject calls 
it “The Theory of Engineering Drawing” ; but as a mat- 
ter of fact, it is really descriptive geometry they are 
teaching. 

It is certainly a strange situation when technical 
schools insist upon including in their curricula a subject 
which no one wants to study and for which no one, not 
even their seasoned graduates, finds any use. 

As an explanation for such a incongruous state of af- 
fairs, one is forced to the conclusion that either the col- 
leges are wrong in continuing to teach a subject which 
many believe should be relegated to the educational junk 
heap; or that there is great misunderstanding of what 
descriptive geometry consists and of what it proposes to 
accomplish and of the uses to which it may be put. Since 
the colleges so universally agree that descriptive geometry 
merits a place in the training of an engineer, it is but 
fair to state that if it be proved that a misunderstanding 
does exist, then the colleges are justified in the stand they 
take ; provided, of course, that it be proved that the sub- 
ject has both educational and practical value. 


TAUGHT As GEOMETRY INSTEAD oF Drawine 


In a technical school a course in descriptive geometry 
should be entirely practical; not because a philosophical 
training is of no value to the engineer, but because that 
sort of training is the inevitable accompaniment of a 
course entirely practical in its character. It requires 
quite as much logic and just as much philosophy to solve 
a problem stated in practical terms and of real practical 
value, as it does to solve a problem involving the same 
principle stated in theoretical terms and of no practical 
use. There has been until recently a tendency to over- 
look or ignore this point and to teach descriptive geometry 
as geometry rather than drawing, and as a result stu- 
dents have come to regard the subject as one hard to 
master and of little interest and use. 

The effect of this kind of teaching—while it lacks 
many of the benefits to be derived from a proper study 
of the subject—has not been entirely without benefits 
of its own. It is very hard for a student to measure or to 
realize mental development within himself, yet there can 
be no doubt in the mind of anyone who has been so for- 
tunate as to have watched over a class of students work- 
ing at descriptive geometry that there has been a great 
development. Few, if any of them, appreciate it, but 
within them has been developed a greater capacity for 
straight thinking and logical reasoning, and that highly 
desirable “faculty of the human mind called imagination” 
has been stimulated. Capt. George Sydenham Clarke 
puts it: 

A mathematical problem may usually be attacked by what 
is termed in military parlance the method of systematic ap- 
proach; that is to say, its solution may be gradually felt for, 
even though the successive steps leading to that solution 
cannot be clearly foreseen. But a descriptive geometry prob- 
lem must be through and through before it can be at- 
tempted. The entire scope of its conditions, as well as each 


step toward its solution, must be grasped by the imagination. 
It must be taken by assault 


seen 


To even the skeptic, it must be apparent that such men- 
tal discipine as this is bound to produce an increased men- 
tal capacity. 

THe Reav Purpose or Descriprive GromMETRY 


But, important and necessary as this kind of training 
is, it should not be the end and aim of descriptive geom- 
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etry as taught in technical schols. The development of 
reasoning power, the ability to analyze, and the power 
to imagine are essential to a draftsman, but the training 
in these things should come as the accompanying by- 
product of a course in descriptive geometry rather than 
as the actual result sought. The real purpose of descrip- 
tive geometry should be to teach men to execute and in- 
terpret a design with facility and exactness. 

The difficulty which draftsmen have in associating de- 
scriptive geometry with drafting lies in the fact that the 
ordinary run of problems on the drawing board is of such 
a simple nature that the draftsman does not regard them 
as problems or applications of the principles of the sub- 
ject. To him it is “just drawing” and that the principles 
involved—simple though they be—are none the less prin- 
ciples of descriptive geometry never occurs to him. 

There are draftsmen who have studied the subject in 
such a way that it nevers occurs to them to associate it 
with even the more difficult operations they are perform- 
ing on the drawing board. The kind of “descriptive 
geometry” they are using in this work is the kind which is 
learned by experience and observation and deep per- 
sonal mental effort. They discovered it by themselves ; 
they use it unconsciously, and they are quite unaware that 
this tool which they are using is the “black sheep of tech- 
nical education.” 

As an illustration of this, a problem which appeared 
in a recent number of a technical journal is to the point. 
The writer of that article submitted a sketch of two steam 
mains lying in different planes, which were to be con- 
nected by a third pipe. The problem consisted in finding 
the angle for the fitting. The writer gave a nice demon- 
stration which was developing logically, illustrated neatly, 
and analyzed concisely after a fashion which is set forth 
in all of our modern texts on descriptive geometry. The 
only thing at all unusual about this demonstration was its 
concluding statement: 


This solution will be found much simpler and easier than 
that given for such problems in books on descriptive geom- 
etry. 

Now that writer was honest. He had worked out that 
solution according to his own ideas and he had no notion 
that he was following the timeworn path first marked 


out by M. Monge. 
Two KINDs OF SCOFFERS 

There are two kinds of draftsmen who scoff at descrip- 
tive geometry: Those who do not know the subject, and 
those who do not know the subject by that name. The 
first class are not to be considered seriously. They have 
learned to draw by empirical methods and they believe 
that knowledge consists of the ability to substitute known 
values into stated formulas; a difficult problem in pro- 
jection is quite beyond their abilities. Yet such as these 
raise their voices quite often against the subject and when 
they do, it must be borne in mind that they know not 
whereof they speak. ) 

The other kind are really good draftsmen who know 
their descriptive geometry from A to Z; and their posi- 
tion is amusing because they fail to recognize that the 
thing they are “knocking” is an accepted part of their 
“stock in trade.” Professor Kent confesses that he never 
heard of descriptive geometry until after he had been 
making drawings for years and he thinks the name was 
invented to puzzle students, and Dean Benjamin rather 
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humorously insists that he had to go to college to find 
out how hard descriptive geometry was. 

There are plenty of draftsmen who are in just the 
same predicament; for a long time, perhaps, they have 
been using the subject as a means of solving drawing- 
board problems, but when they discuss it as descriptive 
geometry, it at once becomes something confusing to un- 
derstand and of little practical use. 

But it is from the student’s and the teacher’s point of 
view that descriptive geometry really becomes difficult 
and baffling. In the first place those students who have 
had previous experience usually tell the new student that 
the subject will “get his goat,” and as a result he begins 
his course more than half convinced that it will. In the 
second place he is at once called upon to exercise his im- 
agination, which is an experience quite new to him educa- 
tionally. 

In addition to overcoming the student’s natural! dis- 
trust of the subject, the teacher has to assist and stimu- 
late his imagination, has to prevent him from falling into 
the error of committing things to memory, and has to 
put before him by demonstration a subject which by its 
very nature is difficult of presentation. Now after an 
instructor has used every available means at his command 
to present and illustrate and demonstrate a point and 
fails to make a student get it, there is left nothing for 
him to do but to make the student work it out by him- 
self. ‘ 

Up to a certain point instruction proceeds very satis- 
factorily and at that point imagination must help the stu- 
dent carry on the idea. If the instruction up to this 
point fails in its purpose, there remains a helpless in- 
structor and a baffled student. Instruction, be it ever so 
good, can only assist the student to reach a certain point ; 
after that point is reached nothing but the grey matter in 
the student’s brain is of any avail in helping him master 
the problem. 


A Key ILLUSTRATION 


The story is told of a student who had labored faith- 
fully and well for some ten weeks on descriptive geometry, 
only to be told by his instructor at the end of that time 
that he knew the subject by heart, but that he did not 
know anything about what it meant. The student looked 
astonished and to prove his point the instructor gave the 
student an examination. The problems selected for this 
test were of such a nature that the student’s mastery 
of the subject would be demonstrated if he could solve 
them, or at least show that he knew the principle by which 
they were capable of solution. He failed completely. 

After a review he asked to be examined again. His in- 
structor put some questions to him informally and dis- 
covered that the man still was trying to work descriptive 
geometry by memorizing the theorems in the book. The 
student finally gave up trying and left the course, with 
the instructor’s consent. In two weeks he was back ask- 
ing for permission to resume his work. He explained that 
he had never been licked yet and that being licked by de- 
scriptive geometry was not to his liking. He was given 
the desired permission and encouraged to go to work. 
In two days he came into class with his face aglow: 

Professor, I was working on this same old problem last 
night when all of a sudden those lines began to come out 


from the paper and I no longer had a flat drawing but one 
that had three dimensions. I can see that problem as plain 


as can be now. 
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In less than a week that man had demonstrated every 
single proposition in the book and had proved to the satis- 
faction of his instructor that he not only knew that sub- 
ject, but that he knew it infallibly. 

Within this illustration lies the key-log of the whole 
jam. If a student can be made to see that a problem has 
length, breadth and thickness; that it is not a flat draw- 
ing like his other geometry; if he can be made to vis- 
ualize the thing that the lines of the problem are trying to 
show him, then the subject becomes as simple as any sys- 
tem of pictures, once the right light strikes them at the 
right angle. 

It is a fairly safe guess to state that fully half of the 
draftsmen who have earned college credit for a course in 
descriptive geometry could go to the pages of their old 
textbook and find there an undiscovered field of inter- 
est. The old problems and theorems over which they 
no doubt “chawed their pencils and rumpled their hair” 
in college days will stand out from the textbook like new 
and yet familiar friends. 

The great problem which the teacher has before him 
is to develop the imagination of the student to the point 
where he can see the problem presented in the flat draw- 
ing as a thing endowed with three dimensions. Now 
this may be done best as it is being done every day 1 
drafting rooms, by dealing with the concrete and not with 
the abstract. Models are of great assistance and students 
should be made to build them for their own use. A 
folded piece of paper and a few hat pins will serve to pro- 
vide material for innumerable models. Once the student 
becomes used to trying to imagine what the drawing rep- 
resents instead of considering that drawing itself is the 
thing represented, the problem is solved. 


DESCRIPTIVE GEOMETRY FROM THE VIEWPOINT OF THE 
DRAFTSMAN 


It is more or less generally agreed that descriptive 
geometry has a certain educational value, but it is also 
more or less generally questioned as to whether or not 
some other subject of a more practical nature might not 
furnish this training and at the same time be of more 
use to the student in his later work. The educational 
value of descriptive geometry—at least from the stand- 
point of the draftsman—lies first, in the development of 
the power to visualize; second, in the development of the 
ability to analyze; and third, in the development of the 
ability to think logically and to plan systematically. 

Development along these lines makes it possible for 
the draftsman to express himself accurately and legibly 
in the language of the profession, and to read expressions 
from others in a similar manner. It is quite possible 
that there may be subjects, the study of which will de- 
velop the ability to reason, or to analyze, or to imagine, 
but if there be any subject the study of which has the 
power to develop all of these qualities and at the same 
time teach the draftsman to use them in the execution 
of his daily tasks, such a subject is at present unknown 
to those who map out the courses of study in technical 





schools. 

There can be no doubt that in the past and in the 
present and in the future, there have been and are and 
will be courses in descriptive geometry which have fallen 
short of this high ideal. This failure may be caused by 
an insufficient time allowed for the subject ; by a lack 
of sympathy and understanding on the part of the in- 
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structor; or by insufficient or inefficient teaching; but 
whatever may be the reason it should be borne in mind 
that the trouble lies not in the subject itself, but in the 
manner of its teaching and in the method by which it 
is studied. 

PRESENTATION OF THE SUBJECT 


It is a source of gratification to note that within the 
past five years there have been great changes in these re- 
spects. Descriptive geometry is no longer taught and 
studied as it used to be, and this is made evident by the 
number and character of the books on the subject, which 
have been published of late. An examination of these dis- 
closes the fact that no attempt has been made to alter 
the character of the subject matter; but in the manner of 
presenting this subject matter there has been great 
change. The tendency in all the newer texts seems to 
be to make the subject interesting and practical and real; 
it is no longer treated as an abstract subject possessing 
only academic interest, but it has become a practical sub- 
ject having a vital and an essential connection with draft- 
ing. 

In view of these facts it seems reasonable to believe 
that in the course of a few years draftsmen will come to 
look upon their knowledge of descriptive geometry as a 
valuable asset, and that they will consider the training 
they received during the study of it as an invaluable part 
of their education. It is also safe to say that if those who 
have no faith in the subject now would consider it soberly 
in the light of a new knowledge which they could acquire 
by a careful study of some of the newer texts they, too, 
would come to believe that the practice of including it as 
a part of a draftsman’s training is sound, and that the 
subject possesses both educational and genuine practical 
value. 
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Safety Catch for Shifter 
By Ropert Luepers 


I find this style of safety catch suitable for all non- 
clutch countershafts. The bracket A has a hole drilled 


deep enough to contain a steel spring B, which is put 
Safety Catch Bracket 
a 


seer 
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SHIFTER 


CATCH 


SAFETY FOR 
in ahead of the roller shaft C. The bracket also has a 
slot D, in which the pin £, driven through the roller shaft 
C’, slides up and down, thus preventing the latter from 
falling out. The block F on the shift rod has one end 
shaped to 90 deg., as shown, and is drilled to fit the rod, 
on which it is clamped with a capscrew. 
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Graphic Compressed-Air Calculations* 
By J. A. Brown 


The charts have been designed to perform the funda- 
mental calculations relating to the compress:on of air 
and while somewhat complex in appearance because of 
the many things which they accomplish, their use, in any 
particular case, is very simple. They are the outgrowth 
of a chart published in the AMERICAN MacuHINist of 
June 28, 1900, intended to illustrate the ease with which 
caleulations involving fractional exponents could be 
solved by the use of commercial logarithmic cross-section 
paper. 

The present diagrams have been modified to include 
the calculations for compressors working at altitudes 
above sea level, and as compressors are now in use at 
14,000 ft. altitude, the charts have been drawn to cover 
the range from sea level to 15,000 ft. elevation. 





*Contributed for F. A. Halsey’s forthcoming “Machine De- 


signer’s Pocket Book.’ 
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The fundamental problem is to find the mean effective 
pressure and the horsepower for any given terminal pres- 
sure and at any altitude; this the diagram is designed to 
do, showing at the same time the values of the elements 
contributing to this result. The formula for the mean 
effective pressure of air compressed adiabatically in single 


stage compression is: 
/ \ 0.29 
3.45 (4 J 
Py 


Initial pressure, absolute; that is, the atmos- 
pheric pressure at the altitude in question. 


M.e.p = 


in which 


A= 


p. = Final pressure, absolute. 

To solve this equation graphically consult Fig. 1 for 
single stage compression. Find the absolute final pres- 
sure on the scale at the left, the atmospheric pressures 
to be added to the gage pressures being given in the fol- 
lowing table: 
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BAROMETRIC PRESSURE IN POUNDS PER SQUARE INCH 


0 14.7 8 000 10.83 
1000 14.15 9,000 10.43 
2000 13.62 10,000 10.04 
3000 13.11 11,000 9.66 
4000 12.62 12,000 9.30 
5000 12.15 13,000 8.95 
6000 11.69 14,000 8.62 
7000 11.26 15,000 8.30 


Trace horizontally to the line for the altitude, 


p.\°- : 
cally to the line marked (22) and horizontally to the 
1 


DY 


0.29 
) . Subtract, men- 


1 


0.29 ; 
) , find the resulting 


right where read the value of ( 


Ps 


tally, 1 from the value of ( 
‘ Py 


value on the lower scale and from it trace vertically to 
the altitude line and then horizontally to the right, 
where read the mean effective pressure from the middle 
scale and the horsepower per 100 cu.ft. free air per min- 
ute from the outer scale. 

The temperature due to adiabatic compression is given 
by the formula: 
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in which 


t, = Initial temperature, absolute, 
t, = Final temperature, absolute, 
p, = Initial pressure, absolute, 

p, = Final pressure, absolute. 


To solve this equation graphically, find the value of 
* on the scale at the top, trace vertically to the line for 


the suitable initial temperature and then vertically to 
the scale at the center of the chart, where read the final 
temperature, absolute. 

Fig. 2 for compound (two-stage) compression is used 
in the same way and gives corresponding results, and 
from it comparisons of the two systems and the possible 
economy due to compounding various pressures and at 
various altitudes may be quickly obtained. Such com- 
parisons will show the gain to increase with both the fina! 
pressure and the altitude. The chart assumes that the 
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notation as before, the formulas for compound compres- 
sion are: 


py \0-145 
M.e.p. = 6.9 p, ‘) —1 
Py 
t. 


po\0-145 
t - 
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The Instruction of Apprentices 


By JouHn R. GopFREY 


~ 


We have not heard so much lately in regard to indus- 
trial education as applied to boys in the machine shop. 
The opinion of a number who have looked into the matter 
is that, unfortunately, there is not the same desire on the 
part of boys in manufacturing communities to learn a 
trade as was anticipated. And, although very little is 
being said about it, there seems to be a slacking off in 
This may be partially due to 
business conditions or an indication that some of the 
gloss has rubbed off the idea of industrial education as 
applied to boys in the shop. 

In looking over some of the work which has been done, 
we find a tendency to follow regular school lines, the 
worst of these, perhaps, being the attempt to hold an 
entrance examination before taking the boys into the 
shop. When we hire a machinist to whom we expect to 
pay perhaps $3 per day, we, of course, ask him a few 
questions as to what he can do, although we are forced 
to admit that this usually amounts to only a guide to aid 
us in actually finding out what he can do on actual 


interest in some localities. 


work. 

We do not think of putting him through an examina- 
tion as to his scholarly attainments, and yet we sometimes 
expect a 15-year-old boy to make a fair showing on an 
entrance examination when he may be half scared out of 
his wits with the newness of the whole proposition. True, 
there are some boys of 15 who have all the assurance of 
a man of the world, but, fortunately, they are the ex- 
ception. 

This is not universal, as in some cases no examinations 
are held for six months, so as to give the boy time to 
become acclimated in order that he may have a fair test. 
Then, too, we are all too apt to lay entirely too much 
stress on regular school work, and it is no unusual thing 
to find most of the instruction consisting of mechanical 
drawing in some form or other. 


OVERDOING THE DRAWING PROPOSITION 


It is an excellent thing to teach a boy or a machinist 
how to express his ideas on paper, as sketches or drawings, 
but as for requiring a boy to spend hour after hour on 
an elaborate drawing, such as the elevation of a locomo- 
tive, it hardly seems the right thing when we remember 
that, unless he becomes a draftsman, he will have nothing 
whatever of this kind to do. If, as in some few instances, 
the boy has a natural tendency in this direction and such 
a drawing is a pleasure to him, it should be made home- 
work and not a part of the regular course. If the boy is 
interested enough to really like this kind of work, he will 
be very glad to do it at home. 

Every instructor who has run up against the apprentice 
proposition has found boys who were comparatively dull 
work, but made excellent mechanics. 


in school who 
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Others have come to them with the reputation of being 
very unruly and have easily sustained this reputation in 
the school room, but have proved to be the best workers 
in the class. 

Those who are really fitted for this kind of work will 
not waste either their time or that of the boy in attempt- 
ing to make him a scholar. He can, if he be the right 
instructor, make it plain that none of us can very long 
run counter to laws which uphold the rights of others, 
and that lawlessness is out of the question either in or 
out of the shop. At the same time he will teach the boy 
how to be as good a mechanic as possible, even if he has 
to entirely ignore the multiplication table. 


TEACH FUNDAMENTAL MECHANICS 


The right instructor, however, can teach him more 
than he realizes of the really essential requirements, such 
as the necessary shop calculations and the fundamental 
mechanical laws which every shop man should know. In 
fact, I believe the most essential things any mechanic 
should know are the fundamental laws of mechanics and 
the way in which they apply to everyday shop work. 

Not a day goes by in the shop that does not present 
examples of the application of levers and screws, together 
with such laws as gravity, centrifugal force and friction. 
These can be made as interesting as a novel to any boy 
who is mechanically inclined, and every point he learns 
along this line will make him a more valuable mechanic 
in any line of work. 

An understanding of the principles underlying the 
simple laws will prevent him making mistakes which are 
expensive to everybody concerned and give him a foun- 
dation for what may perhaps be called mechanical horse 
sense better than anything I know of. Drawings, spell- 
ing and even such practical calculations as are sometimes 
needed for screw cutting and taper turning are, I believe, 
of much less importance than a knowledge of the laws 
of mechanics as applied to shop work. 

We find very few machines today without the plate 
of directions for cutting any thread, while many of them 
have quick-change gear boxes, which require no changing 
of gears whatever. While shop calculations are extremely 
useful and often make it easier to understand the appli- 
cation of the mechanical laws, I am inclined to believe 
that they are even less important than the laws them- 
selves. 

But perhaps the most important feature of all indus- 
trial education is a real personal interest in the boy and 
his welfare. If this is confined entirely toward making 
him a productive machine, it is impossible to get the best 
out of him, and it is very sure to fail in other ways. The 
instructor who can get close to the boy’s personality and 
make him know that he is interested in him as an in- 
dividual, as well as a part of the great industrial ma- 
chine, is the one who will accomplish the most good 
almost regardless of the methods he may employ. 

33 


For all aluminum alloys, both those in which aluminum is 
the chief constituent (the light aluminum alloys) or the 
aluminum bronzes, molding sand must be worked as dry as 
possible. The “Brass World” points out that the disadvantage 
of sand too wet is that it causes the metal to boil when it 
strikes the mold and then produces dross. The dryer the 
sand the less the dross. Many a casting, particularly those 
of aluminum bronze, has been spoiled by using the sand too 
wet. It is unnecessary to skin dry the mold, but the sand 
should be as dry as it can be worked and not rammed too 


hard. 
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Testing the Efficiency of Worm Gears 


SPECIAL CORRESPONDENCE 


SYNOPSIS—An ingenious apparatus for testing worm 
gears and the high efficiency obtained from these gears 
as used in automobile transmissions. 


With the growing belief in many quarters that the 
worm gear is to be used quite extensively as a drive for 
automobiles in the not very distant future, it is interest- 
ing to note what is being done in this connection on the 
other side. Among the pioneers in this work is M. W. 
Lanchester, whose patented form of worm gear has been 
adopted by the Daimler Co., of England. 

In order to know exactly what results it might expect 
from this form of drive, it had the gearing tested by the 
National Physical Laboratory of Teddington, England. 
The machine used is shown in Fig. 1, A being the worm 
gear case carried by the ball bearing B, in the cradle C, 
which consists of two wheels coupled by bridges. The 




















Fic. 1. LANCHESTER Worm-TeEsTING MACHINE 


cradle is then carried on four ball-bearing rollers, and 
power is transmitted to and from the worm-gear case 
by universally jointed shafts, the universal joints being 
of the ball-bearing type. 

One side of the case carries an arm fixed parallel to 
the worm shaft. The end of this arm A carries a 
knife-edge on which the weight W is suspended by the 
cross knife-edge D and the rod G. This knife-edge D 
may be moved along the arm AK by means of the wheel 
E which controls the screw shown, the distance from 
the center being read on the dial ¥. Under these con- 
ditions the box is subject to two torques, 7’ about the 
wormshaft, and 7’ % Re about the wheelshaft. 


How Ir 


A diagrammatic representation of this 
chine is shown in Fig. 2. The worm box A 
on ball bearings, so as to have freedom of motion about 
the axis of the driving shaft and the axis of the driven 
shaft B. Both the driving and driven shafts are con- 
nected to the wormshaft and wheelshaft in the box by 
universal joints so arranged that any turning movement 
about either axis is eliminated when the box is in the 
balanced condition. 


WorKs 


testing ma- 
is mounted 


The drive is taken by means of the 


shaft B to the bevel box C, with the large wheel guid- 
ing the pinion, and the shaft D carries a pulley from 
which the belt # is taken. 

The pulley on the shaft D is slightly larger than the 
one on the driving shaft, so that the belt 2 tends to turn 
the driving shaft slightly faster than the driving belt F 
from the motor. By altering the tension in this belt the 
pressure between worm and wheel, and, therefore, the 
torque, may be adjusted to any desired value while the 
driving belt only has to supply the mechanical losses 
in the apparatus. 

The case is supported by the gimbal bearing of the 
cradle at the intersection of the axes and at the knife- 
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edge, both torques tending to lift the weight. The box 
will remain in equilibrium when the line from the center 
of the gimbal to the center of the knife-edge is at 
right angles to the axis of the resultant torque. To ob- 
tain this result the handwheel F, Fig. 1, is moved to 
the proper point to produce equilibrium, and the result 
read on the dial F. 
found by 


Having done this the efficiency is 


ae l reading on F 
Tane = = = = Ss 
Re distance of A from center 
and 
distance of K from center 
ane . ; 


reading on FX R 

According to tests made it was found, with the arm 4 
24 in. from the center, and the gear ratio 9 to 34, that 
the balance in one direction was 6.38 in., and in the 
other 6.7 in. This gives the efficiency as from 94.8 to 
95.1 per cent. 

In operation the belt is adjusted until the weight W 
is just being lifted, when it is locked in its mid-position 
The readings are then taken and the locking removed to 
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see if the torque has altered. As the efficiency varies but 
little for small torque variations, the extreme accuracy of 
the torque measurement is not important, as, whenever 
changes of input take place, they cause proportional 
changes of output and do not cause variation of the angle 
of resultant torque on the case, which is the measured 
quantity. 

The gears tested were of the same overall dimensions, 
having a hardened-steel worm 31% in. in diameter at the 
throat, and phosphor-bronze wheels 93g in. in diameter 
and 11% in. wide, the depth of thread being #% in. Three 
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Fic. 3. CHARTS AND TABLES OF TESTS 


different gears were tested, the first having a ratio of 8 
to 33, the second 8 to 35, and the third 9 to 34. 


EFFICIENCY DEPENDS ON LUBRICATION 


The worm used is known as the Lanchester patent, 
being of the type commonly known in this country as the 
hour-glass, or Hindley, worm. According to the engi- 
neers making the test, the efficiency of the worm gear, 
itself should depend entirely on the condition of the oil 
film between the worm and wheel, and this value should 
remain practically constant as long as this oil film is per- 
fect. The fall in efficiency of the gear at slow speed is 
noticeable in every case and is probably in part due to 
the reduction of the quantity of oil carried around by 
the worm. A summary of the results obtained is shown 
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in Fig. 3, which gives practically all the information 
needed. The report says: 


A fall in efficiency due to rise of temperature is also ap- 
parent, but this is much smaller than would be expected 
with the thin lubricant used. In the worst case it amounts 
to 1.3 per cent., although the temperature of oil was some- 
times 100 deg. C. (the boiling point). The conclusion to be 
drawn from these tests is that the efficiency of the gears 
lies between 93 and 97 per cent. under all circumstances, and, 
taking the normal running speed of the worm at 1000 r.p.m., 
the efficiency of the gears lies between 95 and 97 per cent., 
only falling slightly below the lower figure when the tem- 
perature approaches 100 deg. Centigrade. 
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Novel Method of Grinding Gears 
By E. H. BrooksucKer 


Having decided to grind our transmission gears by the 
well known method of nonadjustable rings with sets of 
hardened pins of varying diameters, we were meeting 
with fine success until we tried the plan with the stub 
gear shown in Fig. 1. This gear is internally ground at 
A and externally at B, C, D and £, and must pass in- 
spection within a limit of 0.001 in. in concentricity. 

The overall length precluded the construction of a 
chuck to hold the gear end while grinding the hole as 
the first operation, at least with the machines at our dis- 
posal. The device shown was then designed for a Brown 
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NoveL METHOD OF GRINDING GEARS 

& Sharpe plain grinder, the body of the fixture rotating 
on a dead center consisting of a stud fitted in the driving 
head. The gear was inserted in the chuck; a set of three 
pins of the proper diameter found by trial and inserted ; 
the small clamps lightly screwed down, and the tail cen- 
ter brought to bear. It was then found that the slight 
warp existing in the gear face threw it out of square with 
the axis. 

With the gear clamped in this position and ground at 
B, then tested in a steady-rest with the pins on the gear 
teeth the results were erratic and the fixture was on the 
point of being condemned when the method now in suc- 
cessful use was employed as a last resort. Three adjust- 
able screws were inserted in the chuck body underneath 
and in line with the small clamps. Then the length of 
bearing of the different sets of pins was reduced by grind- 
ing each end smaller. 

The gear is now placed in the fixture as before, by 
selecting the proper-sized sets of pins, and the smal! end 
of the shaft is made to run true by a minute adjustment 
of one or two of the three adjustable screws in the chuck 
body, after which the small clamps are tightened, the 
tail center is brought to bear and the work ground at B. 
A subsequent operation is to grind the hole by holding the 
gear on a live center and steady-rest in a Brown & Sharpe 
universal grinder. The gear is next ground at C, D and 
E by the use of the quick-acting adapter shown in Fig. 2. 
This process results in a gear that is highly satisfactory. 
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A Set of End Gages 


A set of end gages now in use at the Lucas Machine 
Tool Co., has proved satisfactory and flexible. The en- 
graving of a few gives a good idea of just how some of 
the gages look. In making them up a couple of pieces of 
11%-in. tool steel were knurled the entire length. Pieces 
of the required length were then cut off, faced, drilled, 
tapped and the ends turned down as shown so that they 
would have an even edge for gaging. 

The feature of this set of gages is the tapped holes in 
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A Set or Enp GAGEs 


the ends, which allow the use of a headless screw to 
connect various gages together to obtain almost any 
length. The end holes were used to hold the gages on a 
stub arbor when grinding them, thereby getting the ends 
of the gages parallel. The following sizes were made for 
this set: yy, 44, fe, 4, fa 3%, Te Ye, ve, Ke, td, 4, Fi, 
7%, 48, 1, 114, 14, 1%, 2, 2%, 3, 4, 6. The large num- 
ber of sizes enables many combinations of the same total 
length. 
H. T. Green. 
Cleveland, Ohio. 
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Two Tool Holders 


The engraving shows two tool holders that I have 
found very useful. In both the bottom of the slot is 
cut at an angle of 80 deg., with the side, and the tool 
ground to match. This holds the tool so that it is impos- 
sible for it to shift sidewise. High-speed steel cutters are 
used, 34 in. square for the threading tool, Fig. 1, and 
14 in. square for the planer tool, Fig. 2. 

The holder in Fig. 1 can be used for a threading tool, 
right-hand side tool or roughing tool, and as the tool 
projects over the side of the holder and the holder is 
effset, there is no difficulty in working close up to a 
shoulder. It is more rigid than holders I have used with 
clamp and holder made of separate pieces. 

Fig. 2 shows a tool holder for planer work. It has a 
slot on each side. This makes it very convenient for 
getting into corners without swinging the tool to an 
angle of 45 deg. as has to be done where the tool goes 
through the middle of the holder. With this holder one 
can feed down on either side of the work, or a rough- 


ing tool can be used with the crossfeed to good advantage 
as the tool can be gripped quite close to the bar, the 
part A being cut away to make room for the chips. 

In making the holder, drill and tap the holes for the 
otherwise there 


setscrews before cutting the slots, as 
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would be diffieulty in tapping the holes. Cut the slots 


wider than the widest part of the tool so that it can be 
readily drawn out when the setscrews are 


k vosened. 


sidewise 


RicHARD ANDREW, 
Brooklyn, N. Y. 
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A Spring Collet Quill 


Having experienced considerable trouble in reboring 
spring collets for automatic and hand screw machines, 
absolutely true in the lathe, even while using special 
chucks to hold them, we determined to make a quill 











Fig. 1. Quitt Mountep on Latue Bep 


that would end our troubles. This is shown in Figs. 1 
and 2 and is adapted to take in the three sizes of spring 
collets for Brown & Sharpe automatic screw machines 
Nos. 00, 0 and 2 on one end of its spindle and the two 
sizes of collets for the Pratt & Whitney hand-screw ma- 
chines Nos. 1 and 2, on the other end. 

In Figs. 1 and 2, the same letters are used to designate 
the same parts. The quill-rest A is made of cast iron, 
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LJ 
planed and scraped to the V’s of the lathe bed, and 
clamped down with a strap and screw from below. The 
quill shell B is made of bronze. All other parts are of 
tool steel, hardened, ground and lapped where neces- 
Both bearings are double cones with angles of 3 


sary. 
The front bearing is a part of the spindle 


and 45 deg. 
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Fig, 2. LONGITUDINAL SECTION THROUGH QUILL 
held in place on the spindle # by the two nuts S and A 
and is prevented from turning by the pin U. 

The front end of the spindle C is adapted to take in 
the spring collet P for the Brown & Sharpe automatic 
screw machine No. 2. The outside dimensions of the 
bushings D and F are equivalent to the size of this 
collet P, and fit into the front end of the spindle C, 
exactly. The inside of both bushings D and F£ is adapted 
to take the collets O and N, respectively. While boring 
the collets, they are held in place in the spindle by means 
of the cap nut F, 

The rear end of the spindle is fitted to take in the 
collet M and the bushing Q, respectively. ‘The bushing 
() is used when boring the collet Z. The rear ends of the 
collets M and L are supported by the shoe J of the screw 
HT which, by means of the cap nut G, is connected with 
the front end of the spindle C, as shown in Fig. 2. The 
quill is driven by the dog Kk. which is fitted to the 
taper of the lathe spindle, and, with its forked ends, 
engages in slots cut into the nuts @ and T, respectively. 

Hans Tu. R. Hanirz. 

New Haven, Conn. 
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Hacksaw for Connecting Rods 


A reader of the AMERICAN MACHINIsT asks if there is 
a hacksaw or other machine on the market suitable for 
sawing out the openings in solid-end connecting rods. 
The engraving shows the connecting-rod end and also 
the size of saw frame required. Two things are necessary 
for this machine. It should have a parallel feed and 
saw should be relieved on the back stroke. It should have 
either a deep or an offset frame. If the machine is fitted 
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with a horizontal table and the saw moved in a vertical 
plane it will be useful for sawing out openings in dies and 
similar work. 
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Work Conveyor for a Press 


The engraving shows an attachment used on a single- 
acting No. 5 “Toledo” press. When the die was first 
put into use the cups on being ejected from the die 
would not fall free of the top face of the die and would 
be crushed on the following descent of the punch. This 
prevented running the press continuously. 
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WorK CONVEYOR 


Besides the wear and tear on the clutch, the output 
was not satisfactory. ‘To remedy this, the attachment 
shown was added. As a result the production was in- 
creased from about 5000 to 45,000 pieces per day. The 
engraving is practically self-explanatory as it shows the 
pipe A which conveys the cups from the die to a box at 
the side of the press, in both the up and down position. 

E. H. Powers. 

Saginaw, W. S., Mich. 
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Steel for Magnets 


Considerable time and effort are wasted in making 
worthless permanent magnets, from lack of a very little 
modern information. Ancient supersition dies hard. For 
example, german silver is still called for by amateurs 
and some engineers and is regularly sold and used as a 
Correspondingly in a recent speci- 
steel, carbon steel was seriously 


resistance material. 
fication for magnet 
recommended. 

The truth about permanent magnets is that the best 
tool steel is the worst material to enter into their man- 
ufacture. Some inferior grades of carbon steel will often 
make a better permanent magnet. Tungsten steel, how- 
ever, is so far superior that there is no excuse whatever 
for using any other material for permanent magnets 
where either strength or permanency is desirable. Spe- 
cial magnet steels are in the market today and are being 
sold at a reasonable price. These are, presumably, some 
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form of tungsten steel and have been developed to a 
high point of perfection. They are invariably used in 
permanent magnets in electrical instruments. 
CHARLES WIRT. 
Germantown, Philadelphia, Penn. 


3 
Machining Holes in Compressor Air 


Heads 


The engraving, Fig. 1, represents one of a number 
of such holes in the air head of a compressor. ‘The 
distance F must be accurate, and the seat HZ must be 
in perfect alignment with the tapped hole A. The 
old methods of machining these holes was as follows. A 
bar with two roughing cutters was first run through, 
roughing out the diameters A and B. The cutters were 
then removed from the bar and two facing cutters in- 
serted, which faced off C and D, the lower cutter at the 
same time rough facing the seat L. 

The hole A was then rebored to a size that would per- 
mit the tap to work easily and give a perfect thread. 
After this the tap was run through A. A reseating 
tool was then screwed into A, the cutter of this tool 
reaching down and facing the seat F in true alignment 
with A. All these operations were performed on a drill- 
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ing machine and took approximately one hour for each 
hole. 

It was decided that some means should be devised to 
reduce this time. The tools shown in Figs. 2 and 3 
were made for this purpose. Fig 2 shows the roughing 
and Fig. 3 the finishing tool. The former, merely 
roughs out the diameters A and B, and rough-faces C 
and D and the seat #, Fig. 1. The finishing tool then 
finishes the holes A and B, and faces ( and D and the 
seat F to the required dimensions. The same tap as was 
used in the former operation is then run through and 
the seat # faced in true alignment with A by means of 
the same reseating tool. These operations are also 
performed on a drilling machine, the tools reducing the 
time on each hole to 15 minutes. 

The accurate distance F, can always be taken care of 
in the cutters by grinding back the faces G, H, J, K, 
of the tools, Figs. 2 and 3. No extreme accuracy be- 
ing required in the diameters A and B, Fig. 1, the wear 
on the diameter of the cutters, due to grinding and re- 
grinding, is not enough to affect the character of the 
work until the cutters machine enough holes to pay for 
themselves. The finishing tool is then used as a rough- 


ing tool and a new finishing tool made. 
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can be 
moved in to allow the diameter of the cutter to clear 
the hole A, Fig. 1 by means of eccentric pins at the ends 


The facing tools Z and M, Figs. 2 and 3, 


of the rods N and O, Figs. 2 and 3. The operator 
reaches up with a wrench through the hole B, Fig. 1, 
and by means of the square ends on the rods N and O 
turns the pins and moves the cutters in or out of the 
slot. Two lines scribed on the ends of the squares and 
on the hexagon nuts P and Q show the position of the 
cutter. These cutters give satisfaction and are used for 
all sizes, even up to holes as large as 4 in. in diameter. 
EK. A. ANDREWs JR. 
Cincinnati, Ohio. 
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Pipe-Bending Fixture 


The engraving shows a pipe-bending fixture, made es- 
pecially for bending a water-inlet pipe for an automobile 
engine. The plan view shows the straight piece of pipe 
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SECTION ON X-X 
Pipe-BENDING FIXTURE 
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in the fixture just before making the bend. To place 
the pipe in the fixture, the bar A is first inserted in one 
end of the pipe; then with the clamping block B, pre- 
viously.moved back from the form C, the pipe is placed 
in the proper place and clamped by means of the screw D. 
The bar A acts as a retainer for the pipe and makes 
it possible to grip the pipe firmly between the block B 
and the form C. The ironing bar £F is then inserted into 
the other end of the pipe, the block F moved to its proper 
place and the bend made. 

A-pipe of sufficient length is placed over the bar G 
and swung around to the position of the bar shown in 
dotted lines. This operation carries the flexible ironing 
bar F around the 150-deg. bend and prevents the pipe 
from wrinkling to any great extent. The ironing bar is 
then drawn out by means of the forked bar H, which 
tends to iron out the pipe leaving a neat and smooth bend. 
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The block B is then eased off and the bar A drawn out 
by means of the forked bar H. The block F is then drawn 
back by means of the hand screw /, the pipe is taken out 
end the operation repeated. 
GEORGE S. KNAPP. 
Detroit, Mich. 
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Self-Centering Chuck for Center 
Drilling 


This chuck was designed to eliminate the process of 
center punching before center drilling several thous- 
and spindles which had to be turned and ground on cen- 
The idea originated in the female center usually 


As the en- 


ters. 
furnished by makers of drilling machines. 
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SELF-CENTERING CHUCK FoR CENTER DRILLING 
gravings show, it is simply that idea, adapted to center 
the end to be drilled. 

The body of the chuck A, Fig. 1, is made a sliding fit 
in the shell B. Although a sliding fit, there is sufficient 
friction between A and the plate C to revolve B when 
the chuck is not being used. It will be understood that 
B, revolving, will assist in pulling the work straight, and 
that as soon as the work is gripped, B will cease to re- 
volve, and A, descending, owing to the depression of the 
springs, the work will be centered. 

The plate C is held to the shell B by four counter- 
sunk head screws. The bore at D must be large enough 
to allow clearance when the chuck A is at the bottom of 
its stroke. A hole is drilled at EF in the shell B to allow 
for the passage of the square-ended key, Fig. 2. This 
hole comes in line with the tapped hole in the chuck 4, 
which hole takes a blind setscrew with a square hole. 
The flat on the spring chuck @ is made deep enough so 
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that when the pressure is released, the drill may be with- 
drawn without allowing the spring chuck to fall. 

The body of the chuck A is made of mild steel, case- 
hardened all over. The taper bore for the spindle J is 
first of all ground, then the chuck is placed on a man- 
drel from the bore, and the outside and the bore for 
the spring chuck G@ are ground, thus conserving true 
alignment. The shell B and the plate C are made of 
mild steel, case-hardened and ground all over. On the 
body of the chuck A a recess is turned to prevent ex- 
cessive friction of A in the shell B. 

JEAN JEAN. 

Calais, France. 
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Fireproof Furnace Door 


The engraving shows a bit-dressing furnace door de- 
signed to overcome the loss caused by the bottoms of the 
ordinary square door burning out, thus allowing the 
bricks to fall. As shown, the door is arched both ways 








Firerproor FurRNACE Door 


and the bricks project 1 or 2 in. below when lining. 
This door is particularly adapted to furnaces in which 
long tools, or other work, are heated on the end, mak- 
ing it necessary to raise the door while heating. The 
heat issuing past the work burns out the ordinary door, 
while the door shown is protected by the brick. Before 
adopting this door we used at least one door a week. 
One of these doors has lasted three months. Our furnace 
is used for dressing oil-well bits, and burns gas. 
L. E. STEPHENS. 
Fellows, Calif. 
os 
ee 

It is reported that the “Britannic,” which is now being 
built by Harland & Wolff, will be 887 ft. 9 in. in length, 94 
ft. 6 in. in breadth, with a gross tonnage of between 50,000 
and 51,000. Although shorter and narrower than the “Aqui- 
tania,” the “Britannic” will, according to these figures, be 
about 4000 tons heavier and will even exceed the “Imperator” 
slightly in tonnage. The “Britannic,” which, according to the 
original plans, was to be launched next March, will probably 
be ready to take the water by the end of November of this 
year. 


The refrigeration plant will be used solely for the cuisine 
department, as no refrigerated cargo will be carried. 
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DISCUSSION OF PREVIOUS QUESTION 





The Strength of Gear Teeth 


Although the results of the tests on the strength of gear 
reported on page 91, 
the results have 
It is the object here to put 


teeth conducted by 
appear reliable for the 
been left in readily usable form. 
these results in a form better adapted to the designer's use. 


The formula recommended by Prof. Marx is as follows: 





LINE OF AcTION oF TEETH 


Valuesof R 


0 
LO Lt 1213 14.1.5 16 17 18 19 2.021 22 


It is the last coefficient with which I am most inclined 
to quarrel. As can be seen from Table 2, it is necessary either 
to calculate the arc of action for each case, or else construct 
it to a large scale. The caleulation is long and cumbersome, 
and the construction, while not difficult, is a nuisance. Prof 
Marx has calculated the are of action for the gears tested tu 
five decimal places, which, considering the indeterminate 
nature of some of the other factors in his equation, seems 
rather a waste of time. 

The arc of action for a gear is AB (see Fig. 1), multiplied 
by the secant of 14% deg., unless AD is shorter than AB, in 
which case the latter length is to be used in place of AB. 
Calling the ratio, are of action pitch are, R for convenience 
of expression, and using the length AB as in Fig. 1, we have 
for any gear, 

1.03 x AB 
circular pitch 


Since the circular pitch 3.1416 divided by the diametral 
pitch, dp, 
1.038 x AB XK dp 
7 ae 
Keeping the number of teeth constant, the length AB for 
any diametral pitch is equal to the length AB for one diam- 
etral pitch multiplied by the pitch desired. Letting A’B’ 
represent the length AB for one diametral pitch for the 
number of teeth chosen, for a gear of any diametral pitch, 


_ 0.328 X A’ B’ X dp 


R = = 0.328 A’ B’ 


dp 
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Values of a-Arc of Action Coefficient a 





Num ber of Teethin Gear 


3 Fie, 4 


STRENGTH OF GEAR TEETH 


Safe working load on pitch line in pounds; 


Circular pitch in inches: 


of coefficient 
action coefficient 


COEFFICIENTS 


Are of action 


ARC OF ACTION COEFFICIENTS 





The values of A’B’ may be easily constructed, one diametral 
pitch being sufficiently large to give the required accuracy, 
for the range of numbers of teeth used in the tests, and 
0.328 A’B’ plotted. This has been done in Fig. 2. 

The value of R for any pair of gears is equal to the sum of 
the respective R's of the two gears. By the use of Figs. 2 
and 3, which is Table 2 plotted, a may be found as follows 
Starting at the bottom of the chart, Fig. 2, with the number 
of teeth in the pinion, trace up to the curve and then over 
to the value of R at the left. Do the same for the gear Add 
the two and find the sum at the left in the chart, Fie. 3 
trace over to the curve and down to the value of a at the 
bottom 

Fig. 4 is Table 2 plotted This gives a ready means of 


reference and at the same time permits a slight extension of 
the values given The curve in Fig. 2 has been extended 
slightly As a proper extension by interference would lead 


to absurdly high values for a, the curve has been raised some- 
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what by “judicious guess.” Of course, as this equation is not 
to be relied upon for much larger numbers of teeth than 
were used in the test, it seems reasonable to assume that it 
ean be used over a considerable range of pitches. It should 
further be borne in mind that the equation appears to more 
truly state the strength of solid center gears than of those 
having spider centers. 

Giving s its value of 36,000, taking k = 3, and letting p = 
diametral pitch, leaving the other notation as before, Prof. 
Marx’s formula may be written 


We 37,680 £ (0.154 - i *) va 
Pp n 

With the values of v and a easily obtainable from the 
charts, this puts the equation into a more usable form. While 
Prof. Peddle might put the whole solution into one chart, 
the calculation of W by means of the solution herein offered 
seems to be simple enough to meet all ordinary requirements, 
and is just as I had prepared it for my own use. 
W. R. STULTS. 

Worcester, Mass. 


Assembling Hammer and Upsetting 
Tools 


On page 536, an assembling hammer is described and illus- 
trated. I wish to submit the design of a similar hammer, 
which may be of interest. In Fig. 1, A is a soft-steel head and 
B a knurled nut, which secures the pieces C to the head. 
These pieces may be made of fiber, Teather, copper, brass, or 
any other substance suitable for the work in hand. 

Fig. 2 illustrates a useful tool for upsetting punches when 


























FIG.1 
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ASSEMBLING HAMMER AND Upsettine Toon 


FIG.2 


undersize or after being sheared. A piece of chisel steel the 
required length and forged to shape on the end is shown at 
A. The hardened piece B is secured in the dovetailed groove 
as shown and used in the manner illustrated without danger 
of burring the edge of C by a misplaced blow of the hammer. 
JAS. H. RODGERS, 
Hamilton, Ont., Can. 


3 
Giving Credit to the Inventor 


The editorial on page 498 might have gone a little further 
and said that in this busy world very little credit is given 
that is not first asked. I have suffered somewhat in this 
way myself, but I realize that I have only myself to blame. 
There are at least a half dozen improvements in machine tools 
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that are advertised today that I used before they became 
common property, and yet they have never had the name of 
Entropy affixed to them, largely because Entropy never took 
the bother. Is it worth while? How much good did it do 
Sellers or Lincoln or Spencer or Babbitt to have their names 
attached to their various inventions? And who knows 
whether this Spencer was Herbert or John or what? And 
who cares? 

How many men who have not met Joseph Fels know 
whether Naphtha Soap is named after a man or some kind 
of scenery? Who cares? Designers who can really design 
do not have to tag their names on the things they design; 
in fact, it would be a disadvantage for them to do so if they 
could. The name of the maker who guarantees the quality 
of the machine is of vastly more importance in its sale than 
that of the designer, for the design is open to view and can 
often be criticized by the layman, while the workmanship 
and material must be taken largely on faith. 

I hope we will never get to the state of the theaters which 
advertise their scene painters, costume makers, boot makers 
and wig makers. It would be ridiculous to advertise a lathe 
as having a head built by Mulligan, designed by Sprat, bed 
snagged by Wahlstrom, painted by Johnson, planed by Smith, 
scraped by McDennis, etc., no matter what great artists in 
their particular line they may be. It is of vastly more conse- 
quence to McDennis to be able to say that he worked for the 
xX. Y. Z Co. for ten years and got away with it. 

ENTROPY. 


Worcester, Mass. 
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The Use of Formulas 


If R. T. Strohm, page 702, is to benefit workmen averse 


‘to formulas he should complete his instruction by showing 


how to obtain the number of divisions contained in the deci- 
mal of a turn. For instance, using his example and formula 
we have: 
3.1416 X threads per inch of feed screw 
ea of rack a 
The number of divisions on the feed-screw dial multiplied by 
the decimal fraction of a turn, gives the number of extra 
divisions. Thus, if there are 250, this multiplied by 0.1 = 25, 
making in all two turns and 25 divisions. 

The decimal he gives is not quite correct and makes an 
unnecessary error. It should be 0.0944, this multiplied by 
250 gives 22.6 divisions, 


Turns of feed screw = Sut = 2.1 


CHESTER E. JOSSELYN. 
Bridgeport, Conn. 


% 
Full Size Drawings for Forgings 


I read with interest in a recent issue the article on the 
necessity of making a full-size drawing in the drafting room, 
for the convenience of smiths and forge men, the reason ad- 
vanced by your correspondent being the ease with which 
workmen could lay work on the blueprint to see that the part 
Was made correctly. The practice, indorsed by years of ex- 
perience, is to have wooden templates made for the forge or 
smith shops. These need not be expensive, as they can usu- 
ally be cut out with a bandsaw, machining allowances being 
made where necessary. 

GHORGE W. MORGAN, 

Sheffield, Eng. 

3 

The pouring temperature of metals is a very important 
feature in casting them and usually decides whether the cast- 
ing is going to be good or bad. This fact explains why cast- 
ings of different fracture and different physical properties 
can be obtained from the same pot of melted metal. The 
difference in tensile strength will often amount to as much 
as 50 per cent. by pouring metals at different temperatures.— 
“Brass World.” 


The ordinary grade of cast iron used for pistons has a 
tensile strength from 18,000 to 20,000 lb. per sq.in.. Accord- 
ing to a paper presented to the Society of Automobile Engi- 
neers, magnalium has a tensile strength of about 23,000 Ib. 
per sq.in., and is very tough, whereas cast iron is rather brit- 
tle. Magnalium is not as hard as iron, but is a better bearing 
metal. Experiments have shown that it is even better bear- 
ing metal than bronze or babbitt. At 280 r.p.m. under a pres- 
sure of 250 Ib. per sq.in. the coefficient of friction of true 
babbitt is 0.0075, of phosphor-bronze 0.0069, and magnalium 
0.0056. 
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EDITORIALS 


The Proposed Code of Ethics 


After reading over the code of ethics for. engineers, pro- 
posed by the American Society of Mechanical Engineers, 
one is struck with the fact that, for the most part, they 
can be boiled down to admonitions of common honesty, 
such as all engineers and others are supposed to possess. 
If, however, an engineer has permitted himself to be at- 
tached to an enterprise which savors of unfairness, and 
quits the job, he must refrain from saying things which 
reflect on the men who are still associated with it. 
Whether this is because of possible libel suits or to give 
other engineers an opportunity to resign, and to also re- 
frain from telling the truth about it, is not quite clear. 

Engineers may not accept fees from parties with con- 
flicting interests without being open to suspicion. And 
when they testify as experts they should not depart from 
the true statement of results, based on sound engineering 
principles. How many engineers need to be told such ob- 
vious truths? 

The engineers should assist the public to a fair under- 
standing of engineering matters to discourage the unfair 
or exaggerated statements which may lead to participa- 
tion in unworthy enterprises. But as criticisms of engi- 
neering subjects must not be conducted in the public 
press, it is difficult to see how the public can be in- 
formed. Far be it from us to urge engineers to publish 
their ideas in the daily press instead of technical papers, 
but the two rules of conduct seem to conflict a bit. More- 
over, is it not up to the good judgment of the engineer 
anyhow ? 

We further find that “engineers in private practice 
should limit the advertising to professional cards and 
modest signs in conformity with the practice of other 
professions.” This should further specify the size of the 
“card,” the size and kind of type and also details as to 
just how “modest” the sign must be. But as there seems 
to be no penalty mentioned except the pain attached to 
straining the code, it is presumed that even a page adver- 
tisement or a sign of scandalously immodest proportions, 
would not subject the offender to more than a year’s 
imprisonment. Is not a full-grown engineer the best 
judge of how he shall advertise his particular brand of 
engineering ability? 

Rule twenty-nine says: “An engineer in responsible 
charge of work should not permit nontechnical persons 
to overrule his engineering judgment on purely engineer- 
ing grounds.” And yet this rule is necessarily cracked if 
not broken every day in both the army and navy depart- 
ments, as well as in other cases. The officer in charge is 
rarely a real engineer, while the man with the checkbook 
in all institutions has the last say in nearly all cases. Of 
course, it is all wrong, but it goes just the same, because 
engineers, like other workers, have to eat occasionally 
and sometimes have families to support. 

It is urged that the younger members need such a code, 
but it seems as though a man who had the ten years’ 
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engineering experience necessary for membership, had al- 
ready learned that common honesty is one of the necessi- 
ties of success in any line. If the ten years have not 
taught him this, is the code likely to be of value? 

The worst failure, however, is the attempt to hedge en- 
gineers with the conventionalities as to alleged modesty 
in advertising, that have made the other professions into 
close corporations which have tended to hinder progress 
rather than promote it. These are matters which must 
be left to the individual, and the engineer who allows 
himself to be bound by precedent, or conventionalities, 
is not the one who pushes new kinds of work to success- 
ful completion. Traditions and narrow limitations as to 
practice will never limit the progressive engineer, even 
if prescribed in a dozen codes, nor are the violations of 
honest engineering principles confined to the younger 
members. 

We believe that the members of the Society should con- 
sider very seriously the objection to adopting any code 
whatever, regardless of what the other societies may do. 


¢, 
3 


Supreme Court Decision on Cut 
Rates for Patented Articles 


An interpretation of the patent laws recently handed 
down by the Supreme Court of the United States should 
be of interest as affecting the condition under which cer- 
tain patented articles have heretofore been sold by the 
manufacturer to dealers, there being a stipulation in these 
cases fixing the resale prices of the articles everywhere 
throughout the country. Among articles of the nature 
coming to mind may be mentioned, for example, such 
things as certain makes of watches, cameras and safety 
razors, the price of which have been fixed at all points by 
the maker. 

The court announced that “a patentee who has parted 
with a patented machine by passing title to a purchaser 
has placed the article beyond the limits of the monopoly 
secured by the Patent Act.” This decision was rendered 
in the case of the Bauer Chemical Co., vs. James O’Don- 
nell, the company making a patented article which has 
been distributed through druggists with the warning 
that a resale at a lower price than the one fixed by the 
manufacturer would be an infringement of the ‘com- 
pany’s patent rights and the party making the sale would 
be liable to injunction and damages. The court, in a 
division of five judges to four, held that O’Donnell’s dis- 
regard of the stipulation as to resale price did not consti- 
tute an infringement of the patent held by the manu- 
facturer. 

Many will recall at once the decision in the Dick Mime- 
ograph case of a little over a year ago, where the court 
upheld the right of owners of patents to place restriction 
on the nature of articles to be used on the patented 
article sold, 

Justice Day, in announcing the decision of the ma- 
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jority members of the court in the present case, stated 
that the manufacturer in this instance relied chiefly upon 
the mimeograph case. He said in this connection that an 
examination of the opinion of the court in the mimeo- 
graph case showed that the restriction was sustained be- 
cause the machine was sold at cost or less, and that the 
sole profit arising from its manufacture was derived 
from sales of unpatented supplies, such as blotting paper 
ink, which alone the owner of the machine was 
No such condition existed, he 
The decision continues as 


and 
licersed to use with it. 
stated, in the present case, 
foliows: 

The packages were sold with as full and complete title as 
any article could have been sold in the open market, ex- 
cepting only the attempt to limit the sale or use when sold 
for not less than $1. There was no transfer of a limited right 
to use this invention, and to call the sale a license to use it 
is a mere play upon words. The right to vend conferred by 
the patent law has been exercised and the added restriction 
is beyond the protection and purpose of the act. 

This being the case is brought within that 
cases in which this court from the beginning has held that a 
patentee who has parted with a patented machine by pass- 
ing title to a purchaser has placed the article beyond the 
limits of the monopoly secured by the Patent Act. 


so, line of 


cAJ 
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Giving and Getting 

A few days ago some thirty of the leading British auto- 
mobile manufacturers arrived in this country to spend a 
few weeks in the automobile shops of the United States. 
We feel confident in saying that their stay here will be 
profitable and many pleasant acquaintances will be made. 
We also know that many interesting and novel methods 
in automobile design and building will be absorbed by our 
sritish visitors. 

However, the advantage will not all go to the one party 
because knowing American manufacturers as we do, by 
diplomatic and interesting conversations, the American 
automobile builders will receive many suggestions regard- 
ing the methods used by the British, so that the benefits 
will be mutual, visitors and hosts both giving and receiv- 
ing. This is as it should be; the day of secrecy in busi- 
ness is rapidly becoming a thing of the past. 

We are reminded of a visit paid to one of our leading 
machine builders a short time ago. The manager, speak- 
ing about visitors to his factory, said: 
classes and I am not 
The first are so un- 
machines and methods look alike to 
them; the second are good mechanics, I think they know as 
much or more than myself and a visit paid by one of them 
to my shops will perhaps be profitable to me through a sug- 
gestion from my visitor, and, at the lowest estimate will be 
of interest to him and no loss to myself. 


two general 
factory to both. 


I can divide them into 
afraid to show the 


mechanical that all 


Of course, all managers are not as open-minded as this 
one, and an experience of the opposite order may be worth 


citing: 
The superintendent in this instance was of a type his 
visitor had not met before. When he was asked for 


permission to go through his shops he said that such a 
procedure was against his policy, and when asked why, he 
said that though he had been a reader of the various 
technical papers for many years, he had never obtained 
one from them and that the methods and 
tools used in his shops were all evolved from his own ex- 


suggestion 


perience, 

Of the his statement is to 
doubted, for no man can carefully and conscientiously 
read serious literature of any kind without being influ- 


course, accuracy of be 
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enced by it; but let us suppose this man had actually de- 
vised all of his tools and methods: Then it would seem 
that by giving out some of this information he would 
get in return recognition from others and no doubt re- 
ceive information or suggestions which would prevent 
him from getting into a rut either in designs or methods, 
which is the inevitable lot of the self-centered individual. 
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Catalogs as Textbooks 


Attention has recently been called by an instructor in 
one of our best known vocational schools to an interest- 
ing practice which he follows of using no textbooks 
whatsoever in the machine-shop department of the 
school ; instead he makes use of machine-tool and other 
catalogs covering the machinery industry. This brings 
again to mind the well known fact that there are few 
textbooks adequately covering the different branches of 
vocational school work, and it appears that as one result 
of this condition the use of trade catalogs in different 
schoo] departments is very likely to be extended some- 
what in the future. As a matter of fact such catalogs 
have been in service for a considerable length of time 
in certain other schools, but as far as can be recalled they 
have not heretofore been employed as the sole textbook 
in any given branch of instruction. 

Two thoughts arise in connection with the 
of the catalog for this purpose; the first is the necessity 
for exercising considerable care in following the technical 
data found in such sources, for only too frequently errors 
are found in tables and text due to oversight in prepara- 
tion and to other causes, and the only safe course to be 
followed is to check up at the outset all such information, 
particularly that in tabular form. 

The other thought may best be expressed as a 
gestion to manufacturers that here is an opportunity to 
broaden the usefulness of their catalogs: without adding 
seriously to the expense of issuing them. With the 
knowledge that such catalogs are to be used to a cer- 
tain extent in schools it entirely 
feasible for the data, tabular and other, to be compiled 
with extra and the information covered therein 
could be extended somewhat to the general advantage 
of the readers. For example, details of mechantsm could 
be shown and explained a little more fully than is com- 
monly done, in order that the user of the catalog could 
the more readily grasp the features of construction and 
operation and more attention could be paid to designat- 
ing all parts by the names commonly employed in the 
industry. Indexing might also be improved to render 
the catalog more convenient for reference purposes. 

These comments apply not only to machine-tool cata- 
logs but also to those covering other lines of machinery 
and materials, such as printing presses, binding machin- 
ery, textile machinery, certain classes of apparatus made 
by hardware manufacturers, boiler and pipe fittings, and 
so on. In other words, trade catalogs of all kinds can be 
made a great help along the lines indicated, and can also 
he improved fer office and shop reference as well as for 
school The manufacturers first to appreciate 
the situation and expand the scope of their literature 
ought to derive a certain advantage, perhaps not imme- 
diately measurable in dollars and cents, but existing 


adoption 


sug- 


vocational seems 


care, 


pu rposes. 


nevertheless. 
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Keyseat Miller 


The design and construction of this small keyseater 
are apparent from the halftone. The spindle is driven 
by a friction internal expanding clutch. The machine 
has down power feed and automatic trip as well as power 
longitudinal feed. The table has longitudinal travel of 
six inches and the machine may be removed from the 
base and clamped on a shaft for keyway cutting by hand. 

















KEYSEAT MILLER 


This machine weighs complete 275 lb., without pase 
170 lb., and is marketed by the Premier Machinery Co., 
Milwaukee, Wis. 
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Precision Level 


The halftone shows a precision level made in two 
sizes, 5 and 8 in. This is a one-minute level and is in- 
tended for accurate work only. The tube is barrel 
ground and the level is made so as to be used on the 
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front face as well as on the base. It may be used with 
equal degree of accuracy on either flat or bevel surfaces. 
The body is die cast of a special non-corrosive metal 
and the process of manufacture and seasoning is extend- 
ed over a sufficient period to eliminate chances of in- 
The 


has a fixed adjustment, the interior being 


accuracies due to stresses in the metal. instrument 


closed with 


a neat plate which must be removed to give access to 


the means of adjustment. It is the intention of the 
maker to have any level that is “out” at any time 
returned to the factory for readjustment. The manu- 
facturer is G. S. Crosby, 46 Lexington Avenue, Brook- 


lyn, N.Y. 


Rivet Heater with Forced Draft 


In the gas rivet heater shown, the air, instead of being 
supplied from an air line through valves, is forced in by 
means of a small motor-driven blower, thereby produc- 
intense heat 
utilizing the gas 
more efficiently. As will 
the blower is 
mounted in the 
the frame so 
that it is 
and can be moved to any 


more 


Ing 





and 


be noted 
base of 
furnace 
self-contained 
point where current is 
available 

The fed in 
at the top and drawn out 
at a port in front. Spec- 
ial arrangements 


rivets are 


are 
provided to prevent oX- 
idation of the rivets and 
to protect the 


from excessive heat. The 


operator 


furnace can use any kind 
of gas and the motor is 
operated from the elec- 


tric-light cireuit. The 
furnace is a recent prod- 





uct of the Improved Ap- 


Ar Macninist 
Brooklyn, 





pliance Co.. 











N. Y., and Westing- 
Rivet HEATER WITH ForcED house smal! motors are 
DRAFT used for driving the 


In addition to 
the type of furnace shown others for special purposes are 


blowers. 


similarly equipped. 


Machine for Peening Steel Disks 


This machine is for truing and peening saw blades, 
disks for seed drills, and any steel plate of this kind, 
whether concave or straight. It gives good results ‘in 


taking out the kinks and equalizing the tension through- 
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out the plate. This is done by a system of ball-bearing 
plates, so arranged that the balls break joints with each 
other on opposite sides of the plate to be peened, which 
is slipped over a central expanding pin. This pin is ex- 
panded and the plate gripped by the action of the upper 
rotating plate pressing on the pin. This holds the plate 
from revolving. 

The plate to be straightened is between the two ball- 
bearing plates, which revolve in opposite directions and 
are driven by the bevel pinion A, meshing into corres- 
ponding teeth in the upper and lower revolving plates B 
and (. These drive the plates carrying the balls, as 
shown at ). The bed of the machine weighs about 600 
lb. and carries a ball race for supporting the lower plate. 
Pressure is applied by the handwheel at the top, as shown 
in the assembled machine, which also shows one of the 
plates to be peened. The plate B fits over the ball race 
and carries the plate to be peened. 

With the machine shown, a pressure of seven tons can 
be applied to the disk; this kneads and spreads the par- 
ticles of steel so as to perform a perfect peening opera- 
tion. On sheets from 5 to 4 in. thick, the time re- 
quired is from 12 to 18 sec., which is a great saving over 
the usual hand peening. The machine is so constructed 
as to require no special skill in operation; it will handle 
anything within its capacity without heating or delay. 
It is made by William Gibbs, Brantford, Can. 
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Two Metal-Cutting Handsaws 


The handsaw shown in Fig. 1 was developed for use in 
This saw 
is made with adjustable with 
The teeth are cut without bevel, and 
The 18-in. blade 


cutting sheet metal and other structural work. 
handle, as shown, or 
stationary handle. 


the blades are made from 18 to 26 in. 
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is 114 in. wide at the point and 4% in. at the butt and 
tapers gradually in thickness. 

The second illustration shows a extension-frame hack- 
saw, equipped with a new-pattern handie which is de- 
signed to afford better control of the blade and protec- 
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Fig. 1. Hanp-Cutrtrne Metat Saw 
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Fic. 2. Extenston-FrRaMe Hacksaw 

tion for the operator’s knuckles. As will be noted the 
frame is of the extension pattern and it will accommodate 
blades from 8 to 12 in. Both of these saws are recent 
products of E. C, Atkins & Co., Indianapolis, Ind. 
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A PEENING MACHINE FOR STRAIGHTENING PLATES 
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Hand Knurling Tool 


The knurling tool shown is designed to knurl up to 
the last 5 in. in a speed lathe, bench lathe or drilling 
machine. The handles are slotted to admit the knurls 




















Hanp Knuruinea Toon 


and the tongue permits adjustment for varying diameters 
of work. This tool is made for the market by C. A. Her- 
man, Woonsocket, R. I. 


os 
e 


Manufacturing on the Precision Lathe 


The line cuts, Figs. 1 to 4, show some work recently 
turned out at the H. E. Boucher Mfg. Co., New York. 
Owing to the small number required of each piece, it 
would have been impracticable to tool up a screw ma- 
chine for the turned work. It was, therefore, decided to 
do the work on a Cincinnati precision lathe, which could 
also handle the grinding of the piece shown in Fig. 4. 
The piece shown in Fig. 1 is a tool-steel paper cutter 
disk, 134 in. in diameter. These were finished all over 
in lots of 12, at the rate of 5 minutes each with a single- 
pointed tool. The piece shown in Fig. 2 is a machine- 
steel stud. These were finished all over within a limit of 
0.001 in. with a single-pointed tool, in 10.3 min. each. 

The steel miter gear, shown in Fig. 3, was finished all 
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Fig. 2 


EXAMPLES OF WorK DONE ON 

















Fie. 5. Repucine 1-Iy. Steet in OnE Cut 


over within a limit of 0.001 in. in 4 min. 10 see. each. 
The hardened-steel disks, shown in Fig. 4, were ground 


flat on one side in 1 
The lathe will pull a heavy cut, as shown in Fig. 5, 


.2 min. each. 


where a piece of machinery steel 1 in. in diameter is be- 
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Fic. 6. Grinpine Disks 
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Fig. 3 Fig. 4 


4 PRECISION LATHE 








Fie. 8. Turntrnc Gear BLANKS 
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ing turned to sy in. diameter at a single cut and at a 
speed of 360 r.p.m. The lathe used is provided with 
swiveling head, which is very handy on grinding work, 
such as that shown in Fig. 4. The operation on this job 
is shown in Fig. 6. 

In Fig. 7 the internal-grinding attachment is shown in 
place. The flexibility and great speed range obtainable 
by means of the friction drive is of considerable advan- 
tage on manufacturing work, especially so where the work 


comes in small lots as this did. 
In Figs. 9 and 10 are shown the set-up for grinding 














Fig. 9. Inrernat-Grinpine Steet Rota 














EXTERNAL-GRINDING Street Roi 


Fig. 10. 


The 


in diameter by 4 in. long, and have a 114- 


two hardened-steel rolls internally and externally. 
rolls are 3 in. ) 
in. hole entirely through them. The limit of accuracy 
for the grinding is 0.0001 in. The stock removed from 
actual grinding time inside and 
‘8 min. 


the outside was 4's in.; 
outside and ends, 2 hr. 


os 


ce 

ordnance material 
45,000 Ib. 
18 per cent. 
strength is 
steel cast- 


specifications for 
tensile strength, 
elongation, and 
This tensile 


called for in 


Recent 
called for 


sq.in. elastic 


government 


$5,000 Ib. per sq.in per 
limit, 12 
reduction of area for 
10,000 Ib. higher 


but the conditions were successfully met by using elec- 


per cent. 
steel castings. 


about than usually 


ings, 
tric furnaces for the melting at the Treadwell Engineering 
Co., Easton, Penn. Tests made by the Henry Souther Engi- 


on the material furnished showed an elastic limit 
104,000 Ib.: reduction 
exceeding 


neering Co. 
of 72,000 Ilb.: maximum tensile strength, 


of area, 25 per cent., and elongation 12 per cent., 
the specifications to a marked degree. 
2 
When making rew oiling rings be sure that they are 


without corners or edges to catch 


rings from 


finished and 
and stop the 


smoothly any 


when in use, revolving 
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Table for Indexing Angles 

By CHeEsTerR E. 

The table saves many calculations when obtaining 

proper index for angles, either in degrees, minutes or sec- 

ends, or all three collectively. An example will readily 
show its application. 

The angle to be indexed is one of 31 deg., 17 min., 11 

Reducing the angle to seconds = 112,631. One turn 

9 deg., which reduced to seconds = 


J OSSELYN 


sec, 
of the crank = 
32,400. 
112,631 
32,400 
We find in the table 0.4762 10/,,; thus, three turns 
and 10 holes on the 21 circle give correct results to four 
decimal places. 


= 3.4762 furns 
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Planing Pinion Teeth on Centers 


An interesting job found in the shop of the Frost 
Gear & Machine Co. is shown in the engraving. This 
is the pinion shaft for a sliding-gear automobile trans- 
mission being cut between centers, these centers being an 
attachment which has been added to the machine for this 
purpose. 

One of the causes of noise in transmission gear boxes is 
attributed to pinions of this kind not being cut exactly 
concentric with the axis of the shaft. In order to avoid 
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CurTinGc A PINION 
ON CENTERS 


this difficulty, the Frost company forges the pinion solid 
with the shaft and generates the piece in the Fellows 
machine shown, while the pinion is supported on the 
same centers used to turn both the shaft and the pinion 
blank. It was necessary to design this to go into the 
close quarters between the shaper ram and the crossrail ; 
this, however, was successfully accomplished and _ the 
results have been very satisfactory. 
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Holding the Apprentice 
By A. J. SCHNEIDER 


One of the most difficult problems in connection with 
apprentices is how to hold them, or in other words, how 
to keep them satisfied and interested in their work. For 
more than a year now, we have made it a rule to dis- 
charge no apprentice without first calling him into the 
office and having a talk with him. At the same time we 
send for his parents and explain to them just why we 
are not exactly satisfied with the boy, and endeavor in 
some way to find out just why he is not making good. 

Before we established this system, at the works of the 
Cincinnati Planer Co., we put on a young man who 
was well recommended to us, but in about two weeks, 
the boy failed to report for work. After a few 
weeks’ absence, we sent for his father to come out and 
see us, and we found that the foreman in whose depart- 
ment the boy was working, took no interest whatever in 
the lad and told him several times that he would never 
make a machinist. We told the father to send the boy 
back to work, and we put him into another department, 
and today that boy is one of the best apprentices we have 
in the shop. 

A short time ago we had an experience with a boy who 
is now completing his second year—one of our better 
boys. He was absent a couple of days without notice, 
when one of the other boys working near him told the 
foreman that this boy had quit. We waited another day 
and received no notice, so we sent a letter to the boy’s 
father asking him to kindly call at our office in refer- 
ence to his boy. The boy’s father called Saturday 
afternoon of that week and had a talk with our man. 
We learned that the boy’s feelings had been hurt, be- 
cause the foreman had called him down for not properly 
chucking some planer work. That was his only reason 
for quitting. The more he thought of it, the worse he 
felt. 

The foreman had done no wrong, he likes the boy and 
was sorry when he learned that the boy wanted to quit. 
After explaining to the father just why the boy was 
criticized, and also that in every progressive establish- 
ment the best of employees are subject to criticism, we 
arranged for the return of the apprentice, and he is 
now working hard and eager to complete his term. 

These experiences prove to us beyond a doubt, that it 
is a wrong policy to allow foremen to hire and fire ap- 
prentices, so we turned the entire handling of appren- 
tices over to a man in the office who is familiar with 
shop conditions. This man is responsible for the chang- 
ing of the boys from one class of work to another, keeps 
a record of their time and increases, and also talks to 
the boy or sends for his parents when necessary, every 
time any foreman makes a complaint. As stated above, 
no apprentice is discharged until this man has had an 
opportunity to talk to both the boy and his parents, and 
if he quits, the same course is pursued. We have no 
difficulty in holding our boys, since we have established 
this system. 


oe 
ve 


Engineering Congress in 1915 


In connection with the Panama-Pacific International Ex- 
position, which will be held in San Francisco in 1915, there 
will be an International Engineering Congress, in which en- 
gineers throughout the world will be invited to participate. 
The congress is to be conducted under the auspices of the 
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following five National Engineering Societies: American So- 
ciety of Civil Engineers, American Institute of Mining Engi- 
American Society of Mechanical Engineers, American 
Institute of Electrical Engineers, and the Society of Naval 
Architects and Marine Engineers. These societies, acting in 
coéperation, have appointed a permanent Committee of Man- 
agement, consisting of the presidents and secretaries of each 
of these societies, and eighteen members resident in San 
Francisco. 

The committee has effected a permanent organization, with 
Prof. Wm. F. Durand as chairman, and W. A. Cattell as sec- 
retary-treasurer, and has established executive offices in the 
Foxcroft Building, 68 Post St., San Francisco. 

The ten members of the committee, consisting of the presi- 
dents and secretaries of the five national societies will con- 
stitute a committee on participation, through whom all in- 
vitations to participate in the congress will be issued to gov- 
ernments, engineering societies and individuals. The chair- 
man of this committee is Chas. F. Rand, and the secretary is 
Chas. Warren Hunt. 

The scope of the congress has not as yet been definitely 
determined, but it is hoped to make it widely representative 
of the best engineering practice throughout the world, and it 
is intended that the papers, discussions and proceedings shall 
constitute an adequate review of the progress made during 
the past decade and an authoritative presentation of the latest 
developments and most approved practices in the various 
branches of engineering work. 


neers, 





NEW PUBLICATIONS 











A SYMPOSIUM ON SCIENTIFIC MANAGEMENT AND EFFI- 
CIENCY IN COLLEGE ADMINISTRATION. Two hun- 
dred and twenty-six 6x9-in. pages, cloth binding. Price, 
$1. The Society for the Promotion of Engineering Edu- 
cation. H. H. Bryant, Secretary, Ithaca, New Yor 


This book gathers, in a suitable form for preservation, re- 
prints of the papers dealing with efficiency delivered at the 
Boston meeting of the Society for the Promotion of Engineer- 
ing Education, in June, 1912. All of the papers refer to a 
general subject of efficiency, either as applied to college 
administration or to the conduct of business. They deal mostly 
with fundamental. principles and with the actual teaching 
of scientific management in engineering schools. The list 
of authors of the papers includes some of the best known 
names in industrial management. 





PERSONALS 











Lucien Buck, formerly mechanical engineer with the Cham- 
pion Fibre Co., Canton, N. C., has been appointed construction 
engineer with the Eastman Kodak Co., Rochester, N. Y. 

Cyrus L. Cole, until recently connected with the hydraulic 
sales department of the Allis-Chalmers Co., has joined the 
engineer sales force of the Epping-Carpenter Co., Pittsburgh, 
Penn. . 

Charles F. Sponsler has resigned his position as superin- 
tendent of the mechanical plant, Bureau of Standards, in order 
to become mechanical engineer with the Eastman Kodak Co., 
Rochester, N. Y. 

J. Perkins has resigned his position as superintendent of 
the Heald Machine Co., Worcester, Mass., in order to become 
associated with the Regal Motor Car Co., Detroit, Mich., in the 
capacity of factory manager. 

John J. Grant, who is now conducting a consulting engi- 
neer’s practice in Detroit, Mich., has been appointed consult- 
ing engineer for the Clement-Bayard Works, in Paris, and 
the Austin Motor Works, of Birmingham, Eng., and will sail 
for Europe on July 8, to be gone about six weeks. 


cAJ 


Bernhard ‘Bebidas 


Bernhard Schuchardt, head of the well known firm of 
Schuchardt & Schiitte, died in Berlin, Germany, on June 2, 
after a brief illness. 

Mr. Schuchardt’s connection with the machinery-building 
industry runs back over a period of some 30 years. Early in 
its experience as international machinery dealers his firm be- 
came an influential factor in the export trade of the Ameri- 
can machine-tool industry and it steadily grew to include all 
of the principal markets of the world. 

Mr. Schuchardt was consul-general to Norway in Germany 
and held honorary appointments from the German govern- 
ment. At the time of his death he was 58 years old. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 
NEW ENGLAND STATES 
Arthur R. Norton, Farmington, Maine, will erect a three- 
story garage on the Hoyt Estate. The building will have a 
frontage of 100 ft. on Main St., and a depth of 175 ft. The 
second floor will be used as a machine shop, and the paint 
shop will be on the floor above. 


Albert Geiger, Jr., will build a large public garage on Mun- 
son St., Boston, Mass . 

The roundhouse of the Boston & Albany R.R., at Framing- 
ham, Mass., was destroyed by fire, June 1. Estimated loss, 
$15,000. Will be rebuilt at once. 

The Becker Milling Machine Co., Hyde Park, Mass., will 
erect a concrete saw-tooth factory at Hyde Park, Mass., which 
will have a floor space of about 40,000 sq.ft. 


The North St. Realty Co., North Adams, Mass., has been 
granted permission to erect a steel and concrete garage at the 
rear of 501 North St., at an approximate cost of $11,000. 


The contract for the construction of a $30,000 addition to 
the Norcross-Cameron garage at 151 Bridge St., Springfield, 
Mass., has been awarded. The new building will be 55x79 ft., 
four stories. 

Plans are being prepared by H. L. Sprague, arch., Spring- 
field, Mass., for a new brick, steel and concrete garage for 
George Smith, 524 Worthington St., Springfield. The building 
will be 50x103 ft. 

Work will be started at once by the Bridgeport Motor Co., 
Bridgeport, Conn., on the construction of an addition to its 
plant. 

Logan Bros., Bridgeport, Conn., are having plans prepared 
by F. A. Cooper, arch., for a garage to be erected on Main 
St.,. near East Washington Ave. It will be 56x92 ft. three 
stories, of brick and steel. 


The contract for the construction of a factory for the Ex- 
selsior Hardware Co., Stamford, Conn., has been awarded. It 
will be 50x80 ft., one story. Noted May 22. 


The Scovill Mfe. Co. is making preliminary arrangements 
yor the construction of a one-story, 23x63-ft. casting shop on 
St., Waterbury, Conn. 
Work will be started at once on the new addition to the 
ry of the New England Pin Co., on Bridge St., Winsted, 
mn. Noted Apr. 10 


MIDDLE ATLANTIC STATES 


Fire, May 24, damaged the foundry of Neemes Bros., First 
St., near Adams St., Troy, N. Y. Loss, $12,800. 

The Carthage Machine Co. is having plans prepared for an 
addition *9 its machine shop at Carthage, N. Y. he building 
will be two stories, 50x60 ft. A. F. Wardwell is mer. 

William Odell, Poughkeepsie, N. Y., is having a public 
garage erected at Hoffman Ave. and Main St. 

The Chase Motor Truck Co., Syracuse, N. Y., has had plans 
completeé for the erection of an addition to its plant in this 
city. 
We are officially aGvised that the Foster Machine Co., 
Syracuse, N. Y., plans to build a new two-story shop, 90x37 
ft., for general job . The concern will need some new 
tools. A. J. Foster is pres. Noted June 5. 

R. Croshier, Wappinger #alis, N. Y., is establishing a ma- 
chine shop on ‘We eta n St., fur the “acnufacture of a patent 
adjustable bit. 

The International Nickel Co. Bayonne, N. §5., will build a 
new metal-working plant in the Constable Hook District, to 
cost about $15,000. 

W. M. Applegate & Son, Bay Sead, N. J., are erecting = 
§0x70-ft. fireproof garage to be used in connection with their 
garage on Lake Ave. he firm is agent for the “Henderson 
car. 
e Diehl Mfg. Co., Elizabeth, N. 5., manufacturer of elec- 
mA. *- and motors, has acquired property in the North 
Elizabeth District and plans the erection of a new plant. 

The Singer Mfg. Co., Elizabeth, N. J., manufacturer of 
sewing machines, has commenced the erection of an addition 
to its plant, to cost about $75,000. 

The Hall Signai Co., Garwood, N. J., manufacturer cz rail- 
road signals, has commenced the erection of an addition to 


its plant. 
The Garwoo@ Z:achine & Foundry Co. has broken ground 
for the erection of an addition to its shops at Garwood, N. J. 
The Ronalds & Johnson Co., Hainsport, N. J., manufacturer 
of plumbing suplies and specialties, will build a five-sto 
brick factory at Seventh St. and Newton Ave., Camden, N. J. 
Charles Gilpin has prepared plans for the reconstruction 
of the car repair shops of the New York Division of the 
Pennsylvania R.R. Co., at Kearney, N. J. 
The Star Glass Co., Ltd., Medfo N. J.,. manufacturer of 
glass bottles, is building an addition to its blacksmith shop. 
The Morristown Automobile School, Inc. has had plane 
prepared for a two-story building to be erected at Speedwell 
and Sussex Aves. In connection with other departments, a 


large commercial and demonstration plant will be 
installed. 

The Barlow Foundry Co., 28 Orange St., Newark, N. J., will 
build a new plant at Alpine St. and Ave. A. Plans have been 
completed for three one-story buildings, estimated to cost 
$50,000. The plans provide for a malleable-iron foundry 
70x280 ft., a gray-iron foundry, 60x180 ft., and a connecting 


building, 100x200 ft. A. E. Barlow is pres. 


The Atlas Tool Co., Newark, N. J., will erect a storehouse 
and factory, to cost about $.0,000. 


Sloan & Co., Newark, N. J.. manufacturers of jewelry, wiil 
build a one-story and basement brick addition to their plant, 
40x50 ft. on Mt. Pleasant Ave. Edward A. Wurth, Newark. 
is arch. Contract for erection has been awarded. 

manufacturing 


The foundry of the saddlery hardware 
plant of the Wiener-Barnet Co., 328 Adams St., Newark, N 
Was recently destroyed by fire, with a loss estimated 
$10,000. 

The Public Service Ry. Co., Newark, N. J., will increase the 
capacity of its car barns at New Brunswick, and make éx- 
tensive improvements. The structure will be made the cen- 
tral storage plant in Middlesex County. 

The foundry of Schantz & Eckert, Perth Amboy, N. J., was 
recently destroyed by fire, with a loss estimated at $3000. 
The plant will be rebuilt. 

Plans are under way for the construction of a 45-ft. addi- 
tion to the Connellsville Garage, Connellsville, Penn., and 
for a second story to be added to the one-story portion of 
the garage. 

The Ford Motor Co., Detroit, Mich., has purchased a site 
at Broad St. and Lehigh Ave., Philadelphia, Penn., and will 
erect a building to be used as a salesroom and for manufac- 
turing purposes. 

Charles Parker, arch., is preparing 
be built at 2539 Germantown Ave., Philadelphia, 
the Standard Refrigerator Co. 

_ The blacksmith shop of 
Works, 49th St. and Allegheny 
was destroyed by fire May 28. 

The Phillips Sheet & Tin 
having plans prepared for an 
to consist of 10 hot mills 


SOUTHERN STATES 


_ The McJunkin Machine Co., recently organized at Sisters- 
ville, W. Va., will build a machine shop in that town. E. J. 
McJunkin is pres. 

F. J. James, arch., has prepared plans for the construction 
of a one-story garage, 105x95 ft., at Tampa, Fla., for James 
Bros. Estimated cost, $25,000. 

The A. & J. Mfg. Co., manufacturer of stov>s, will build an 
addition to its plant at Gadsden, Ala. 

The American Steel & Wire Co. is completing the construc- 
tion of its mill at Fairfield, near Birmingham, Ala. C. W. Lutz 
is gen. supt. Noted June 5 

The Southern Well Works, Chattanooga. Tenn., are having 
plans prepared for additions to their machine shops at Beau- 
mont, 

P. J. Briscoe has awarded a contract for the construction 
of a garage at Knoxville, Tenn., estimated to cost $9000. The 
building will be one-stcrv, 78x125 ft. 

The Evans Motor Car Co., recently organized at Nashville, 
Tenn., to erect an automobile factory, has purchased 1045 
acres of land at Beulah, Tenn., 28 miles west of Nashville, as 
a site for the factory and buildings for employees. Noted 
Mar. 13. 

The Standard Sanitary Co. 
new enameling building at its plant in Louisville, 
Mueller is supt. Noted May 22. 

The directors of the Cincinnati, New Orleans & Texas 
Pacific R.R. Co. have appropriated $165,000 to enlarge the 
shops at Somerset, Ky. hese shops now give employment to 
nearly 600 men. After the enlargement they will give employ- 
ment to about 1000 men. Noted May 1. 


garage 


at 


lans for a factory to 
Penn., for 


the H. K. Porter Locomotive 
Valley R.R., Pittsburgh, Penn., 


Plate Co., Weirton, Penn., is 
addition to its Weirton plant, 


has awarded a contract for a 
= |S 


MIDDLE WEST 


The United States Automatic Co., Amherst, Ohio, has 
awarded the contract for the erection of an addition, 80x220 
ft., to its plant. 

Orwig & Geiger, Bucyrus, Ohio, will establish a machine 
and repair shop at Bucyrus. 

The National Quality lamp Co., Cleveland, Ohio, electric 
lamp maker, will spend $17,000 for additions to its plant. 
Bardons & Oliver o., Cleveland, Ohio, machine-tool 
will build a large ada:tion to its plant. 

The construction work cf the new plant for the Atlas Bolt 
& Screw Co., Cleveland, Ohio, is rapidly nearing completion. 


The os Spine , Oe, Crovelané. cM. a awarded the 
contrac or a ric an steel ma 0 
It will cost about $2000, — 

TheAllen Motor Car Co., Fostoria, Ohio, ‘s considering the 
erection of a large addition to its plant. 


The 
maker, 


—_ 
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H. T. Davis, Marion, Ohio, agent for the Ford motor car, 
has purchased a site and will erect a large garage and sales- 
room on South Prospect St. 

The Kanawha & Michigan Ry. Co. is preparing to erect an 
addition to its shops at Pomeroy, Ohio. 


Toledo, Ohio, will enlarge its 


The Ohio Die & Tool Co., 
factory. The company is at present located at Buckeye and 
Ketcham Sts. 


The Acklin Stamping Co., Toledo, Ohio, has purchased ad- 
joining property and will erect an addition to its plant. 

F. Muntz, proprietor of the East Side Garage, Toledo, Ohio, 
has recently entered partnership with E. Gamble. The new 
firm has purchased land on Main St., on which will be erected 
a brick garage, 50x120 ft. in size, costing approximately $8000. 
It is expected to be ready for occupancy about Aug. 1. 

The Ohio Electric Automobile Co., Toledo, Ohio, will erect 
ai addition to its plant in Toledo, which will double its pres- 
ent capacity. 

The Willys-Overland Co., Toledo, Ohio, is contemplating a 
further extension to its plant at Toledo. 

The Warren Forge & Tool Co., Warren, Ohio, will erect a 
large manufacturing addition to its plant at Warren. 
Plans are being prepared for the erection of an addition to 
Fellmock Garage, Evansville, Ind. It will be 50x56 ft 
The Swartz Electric Co., Indianapolis, Ind., has completed 
arrangements for the erection of two factory additions at 
Indianapolis. The company manufactures electric-light ap- 
pliances. 

The Rochester-Mais Commercial Car Co., Rochester, Ind., 
recently organized, is having plans prepared for a new fac- 
tory, and will engage in the general automobile business. 

The Electric Nail Co., 
on its proposed factory. 

The Fisher Body Co., Detroit, Mich., has increased its capi- 
tal from $50,000 to $1,600,000, and will erect an addition to its 
ylant in Detroit. The company manufactures automobile 
rodies. 

The Lozier Motor Co., Detroit, Mich., will increase its cap- 
ital from $3,000,000 to $5,000,000. The additional capital is 
to provide for increasing the capacity of the plant. 

The Universal Motor Truck Co., Detrcit, Mich., has broken 
ground for the erection of its new automobile manufacturing 
plant to cost about $250,000. 

A large machine and truck shop will be erected at Labelle 
Ave. and the Terminal R.R. by the Detroit Union Rys., cost- 
ing about $115,000. 

The Acme Repair & Tire Co., Detroit, Mich., 
work on the erection of its proposed repair shop. 
cost, $3000. 

P. F. Smith, 56 West Lake St., Chicago, lll., has awarded 
the contract for the erection of a two-story foundry, 84x135 
ft. The cost has been estimated at $20,000. 


The Ford Motor Co., Detroit, Mich., is 
230x160-ft., six-story factory and warehouse 
It will cost approximately $400,000. 

Wassell & Bramberg, Chicago, Ill, wil) build a 
brick garage, 150x75 ft., at 5456 West Chscago Ave. 

The Badger Auto Co., Mayville, Wis., has awarded the con- 
tract for the construction of a two-story and basement ga- 
rage, 40x80 ft. Estimated cost, $7000. 


the 


tattle Creek, Mich., has started work 


has started 
Estimated 


constructing a 
at Chicago, Ill. 


one-story 


MISSISSIPPI 

The Fairmount Machine Co., Fairmount, Minn., has broken 
ground for the proposed addition to its machine shop. 
is being at Yankton, 


WEST OF THE 


A two-story brick garage erected 


S. D., for Braidwood & Crane. 
Hudson & Wakefield, Joplin, Mo., will erect a new 100-ton 
concentrating mill at Joplin. 
WESTERN STATES 
The Home State Ten-Stamp Mill and Cyanide plant, 25 
miles east of Boise, Idaho, was destroyed by fire, entailing a 


loss of $25,000. Geo. F. Roth and others, of Rochester, N. Y., 
are owners. The plant will be rebuilt. 


Fire, May 21, destroyed the Homestake ten-stamp mill and 
cyanide plant, Neal, Idaho. Loss, $50,000. 


H. BE. Woolley, of Trenton, N. J., is contemplating the erec- 
tion of a plant for the manufacture of conveyor, dredging and 
anchor chains, at Seattle, Wash. 

A site for a coke, steel and 
$5,000,000, has been secured near Seattle, Wash., by Henry 
M. Dawes, of Chicago,.Tll., Chas. G. Dawes, of Chicago, and 
R. C. Dawes, vice-pres. of the Seattle Lighting Co. 

James Kelly, Portland, Ore., is having plans prepared for 
the erection of a commercial garage and machine shop on 
Williams Ave. and Failing St., Portland. Estimated cost, 
$15,000. O. N. Pierce, Union Ave. North, Portland, is arch. 

The Imperial Valley Improvement Co., Van Nuys Bldg., 
Los Angeles, Calif., is having plans prepared for a commercial 
garage and machine shop to be erected at Imperial, Calif. 
The building will be 50x138 ft. Alfred W. Rea, Black Bldg., 
Los Angeles, is Arch. 

E. T. Riley, South Flower St., Los Angeles, Calif., is having 
plans prepared for a commercial garage and machine shop, 
to be erected on Flower St., Los Angeles. The building will 
be 60x155 ft. A. W. Angel, Princeton St., Los Angeles, is arch. 

c. J. Wells, Los Angeles, Calif., will soon begin the erec- 
tion of a commercial garage and machine shop on East Ninth 
St.. Los Angeles, for J. J. Vosburgh. The building will be 
100x130 ft., and cost $8000. 


iron plant. to cost about 
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The Arnold-Tiltz Co., manufacturer of refrigerators and 
rotary pumps, Spokane, Wash., will soon acquire a site at 
Richmond, Calif., and erect a plant for the manufacture of 
its +++ nee Raymond H. Arnold and Bernard E. Tiltz are 
interested. 


The Van Ness Realty Co. will erect a two-story reinforced- 
concrete garage and shop building on Van Ness Ave., near 
Geary St., San Francisco, Calif. It will be occupied by the 
Pacific Kissel Kar branch. Fred H. Meyer is arch. 


The Howard Automobile Co., San Francisco, Calif., has let 
contracts for the construction of a four-story reinforced-con- 
crete garage. It will be 137x60 ft., affording a floor space of 
40,000 sq.ft. The company is distributor of Buick and National 
cars and is located at Van Ness ad California Sts. 


CANADA 


A new company is negotiating for the purchase of a site 
at Sherbrooke, Que., for the erection of a car-wheel foundry. 
P. McCullough is interested, 


The Tate Electrics, Ltd., will erect a new automobile fac- 
tory in Ford City, Ont. 


The Otis Fensom Elevator Co., 
completed for a new foundry, 200x45 ft. 
Hamilton, are archs. 


The Metallic Roofing Co., Toronto, Ont., will erect an addi- 
tion to its plant at Toronto to cost $12,000. 


The Parolin Co. of Canada has been incorporated at To- 
ronto, Ont., to manufacture and deal in machinery and special 
appliances. Francis H. Stewart, Wilbert Willis and Howard 
Anderson, Toronto, are incorporators. The capital stock of 
the company is $50,000. 


Hamilton, Ont., has plans 
Stewart & Witton, 


The Volt Electric Co., Toronto, Ont., is having plans pre- 
pared for a new factory to manufacture electrical devices. 
D. F. Pierce is mgr. 

The Metal Shingle & Siding Co. plans the erection of a 
plant, costing $250,000, at Saskatoon, Sask. 


The Canadian Northern Ry. Co., Vancouver, B. C., has 
awarded the contract for the construction of a car-manufac- 
turing plant at Port Mann, B. C. Noted Oct. 10, 1912. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The contract for the construction of an organ factory on 
Sidney St., Dorchester, Mass., has been awarded. The struc- 
ture will be 115x5T ft., six stories, and will cost $39,000. 


Fire, May 29, destroyed the paper mill of the Bancroft 
Paper Co., Middlefield, Mass. Loss, $30,000. - 
The Sherman Mfg. Co., Newburyport, Mass., has leased 


10,000 sq.ft. of factory space in the new building on Charter 
St., to manufacture paper specialties. 


The Renfew Mfg. Co., manufacturer of dress goods, is 
considering plans for the construction of a factory at North 


Adams, Mass. 

Daniel E. O’Brien and L. Y. Gorman are erecting a large 
building on Fett Ave., Salem, Mass., which will be used as 
a tannery. 

Estimates are being received on plans prepared by H. L. 
Sprague, arch., for the construction of a building on Harrison 


Ave., Springfield, Mass., for the Kibbe Bros. Co., manufac- 


turers of candy. The estimated cost is $60,000. 


The F. M. West Box Co., Springfield, Mass., has awarded 
the contract for a dry kiln to be erected at 228 Liberty St. 
It we A of brick, concrete and iron, 24x70 ft. Estimated 
cost, 000. 


The Samuel M. Green Co., archs., Springfield, Mass., is pre- 

paring plans for a new bottling plant for the Springfield 
Breweries Co., on Liberty St. The plans call for a building, 
50x147 ft., four stories, of brick ae stone construction. 
_ The contract for the construction of a silk mill on Wash- 
ington St., Taunton, Mass., for the Old Colony Investment Co., 
has been awarded. The building will be 60x180 ft., one story, 
and will cost $15,000. 

The Otter River Board Co., Templeton, Mass., manufacturer 
of paper goods, whose factory was recently destroyed by 
fire, will rebuilu at once. 

The Standard Woven Fabric Co., Worcester, Mass., which 
will remove to South Framingham, Mass., where a new fac- 
tory building is practically completed, will continue to op- 
erate the Worcester factory for several months after work 
is started in the new plant. Machinery for the new plant 
will be purchased. 

The Porter Mfg. Co., Providence, R. I., has leased two 
floors in the Perry Mill building, at Newport, R. LL. and will 
install equipment to manufacture nonrefillable bottles, cans, 
tubes, ete. 

The International Color & Chemical Co., Inc., Buffalo, N. Y., 
will equip a plant at Bridgeport, Conn. F Humpage is 
pres. 

The cut-glass factory of the Webster & Bridgman Co., Mill- 
yiile, Conn., was recently destroyed by fire. Estimated loss, 
9000. 

The Standard Co., manufacturer of spokes, has awarded 
the contract for the construction of a factory on Laurel St., 


Torrington, Conn. The structure will be 43x144 ft., three 
stories. Noted May 15. 
MIDDLE ATLANTIC STATES 


The William Fahnstock Co. has had plans prepared for the 
construction of a factory on Payne Ave., Buffalo, N. Y., for 
the manufacture of chocolate and cocoa. 

Fire, May 16, destroyed the cole marae plant of the Ni- 
agara County Fruit Co., Lockport, N. Y. ss, $8000. 
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The Bordens’ Condensed Milk Co. will build a four-story 
pasteurizing plant at its station at Steinway Ave., near Pierce 
Ave., Long Island City (L. L.), N. ¥Y. Estimated cost, $30,000. 


William C. Davis, Camden, N. J., has take out a permit 
to build a brick addition, 23x80 ft., to the plant of the Davis 
Baking Co., on Berkley St. 


The American Cotton Oil Co., New York, operating a plant 
at Guttenberg, N. J., > pignnins the erection of a new plant 
on First St., Bayonne, J. The structures are estimated to 


cost $250,000. 


The Savage Baking Co., Jersey City, N. J., will build a two- 
story plant at 186 Griffith St., to cost about $9000. A permit 
for the structure has been issued. A. E. Savage is pres. 


The Hudson Hat Co., Newark, N. J., has had pane pre- 

pared for a two-story brick addition to its plant, 50x100 ft., 

with an ell, 35x50 ft., on Hoyt St. The new structure will be 

eetoo a forming and sizing shop, and is estimated to cost 
,000. 


The American Leather Mfg. Co., Newark, N. J., manufac- 
turer of leather folds. will build a one-story steel addition to 
its plant, 28x70 ft., on Frelinghuysen Ave. 


Schiffenhaus Bros., Newark, N. J., manufacturers of paper 
and corrugated boxes, have taken out a permit to make al- 
terations and improvements in their plant at Dickerson and 
Fourth Sts. 


L. E. Baeder, Newark, N. J., operating a wa 
and repair works, has taken out a permit to buil 
brick addition to his plant on East Kinney St. 


The Alembic Process Co., Newark, N. J., has acquired a 
tract of land on State St., Perth Amboy, N. J., and will have 
plans prepared for a plant for the manufacture of rubber by 
a patented chemical rocess. The company has abandoned 
its former intention of establishing its plant at Sewaren, N. J. 
M. E. Shaw is mer... Jensen & Brooks, archs., Perth Amboy, 
will prepare plans. 

The Trimble Hat Co., Orange, N. J., has taken out a per- 
mit to build a one-story brick addition to its plant on South 
Jefferson St. 


Schofield & Baker, Paterson, N. J., manufacturers of_broad 
silks, are considering the establishment of a plant at Whar- 
ton, N. 

J. A. Lind, Perth Amboy, N. J., specializing in stair build- 
ing, will build an addition to his carpenter shop on East Ave. 
A permit for the structure has been issued. 


Samuel Feldbaum, Spotswood, N. J., has acquired property 
in West Spotswood and plans the erection of a feed-milling 
plant. 

The grain milling plant of Charles Schaefer & Son, Town- 
ley, N. J., specializing in the manufacture of a patented horse 
feed, was recently destroyed by fire. J. F. Ostrander is mer. 

The Belle Mead Sweetmakers, Trenton, N. J., has acquired 
property on West End Ave., for proposed addition to the plant. 

Palm Fechteler & Co., Weehawken, N. J., manufacturers 
of window signs, will build an addition to their plant on Maple 
St. 

The Keystone China Co., Beaver, Penn., has been organized 
with a capital of $40,000 to establish a plant for the manu- 
facture of vitreous hotel china specialties. J. H. Whittaker, 
formerly ef New Castle, Penn., is at the head of the company. 

Fire, May 22, damaged the plant of the Senni stone quar- 
ries, Chester, Penn. Loss, $75,000. 

Charles Wolpert, Fallsington, Penn., will build a 
wheelwright shop at his wagon repair plant. 

Fire, May 27, destroyed the bending works and umbrella 
factory of the Stoll Bros. Co., Lancaster, Penn. 

Fire, May 26, damaged the four-story plant of the Edwin 
Ton Pottery Co., Fleet and Eden Sts., Baltimore, Md. Loss, 
50,000. 


on building 
a one-story 


new 


SOUTHERN STATES 
The W. C. White Lumber Co., Cumberland, Md., has pur- 
chased 500 acres of timber land in Grant County, W. Va., and 


will build a sawmill. 

Fire, May 12, destroyed the plant of the Clarksburg Lum- 
ber & Planing Mill Co. Clarksburg, W. Va. Loss, $80,000. 

The Vera-Cola Co. will build a factory at Hill St. and the 
Southern Ry., Charlotte, N. C. 

Watkins Bros. will build a broom factory at China Grove, 
The Cheraw Oil & Fertilizer Co., recently incorporated with 
a capital stock of $75,000, plans to build a cotton-seed oil mill 
at Cheraw, 8S. C. M. Duvall is pres. 

Fire, May 29, destroyed the plant of the Hoover Lumber 
Co., on the Atlantic Coast Line R.R., Cheraw, S. C Loss, 
$40,000. 

Improvements are being made to the Piedmont Mills, at 
Piedmont, S. C. 

The owners of the 
build an addition to 
cost $75,000. 


Mill, Augusta, Ga., plan to 
department, estimated to 


Riverside 
the bagging 


George Land contemplates establishing a plant at Man- 
chester, Ga., for the manufacture of concrete blocks. 
The Tropic Fiber Co., incorporated with $250,000, plans to 


establish a plant in Florida. Edwin M. Lee, Indianapolis, Ind., 
is pres. 

The Georgia Wood Pulp Co., Atlanta, Ga., 
establish a factory at Pensacola, Fla. 

Fire, May 23, damaged the grain elevator of : 
Brewing Co., Tampa, Fla. Loss, $10,000. ndinabbchase 
The Tennessee Fertilizer Co., Florence, Ala., is considering 

construction of a cotton-seed oil plant at Jasper, Ala. 
Cc. A. O’Neal. Andalusia, Ala., contemplates building a saw- 
mill on land recently purchased in Tuscaloosa County. The 
mill will have a daily capacity of 100,000 ft. ; 


is arranging to 


the 
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‘ has organized a company at 
Enterprise, Ala., and plans to build a fertilizer factory. The 
building will be 140x212 ft., and is estimated to cost $15,000. 


Fire, May 27, destroyed the Summitt Saw & Planing Mill, 
Summitt, Miss. Loss, $8000. 


Fire, May 27, destroyed the factory of the American Pickle 
& Canning Co., Wiggins, Miss. Loss, $100,000. 


The Southport Mill, New Orleans, La., which was damaged 
by fire recently, will be rebuilt. The loss was $125,000. he 
poneeen manufactures oil from cotton seed. Charles Monsted 
s pres. 


Charles Thomas, Ironton, 
laundry at Ashland, Ky. 


J. M. Miles & Son, Eminence, Ky., are equipping a shop for 
woodworking, blacksmithing and automobile repairing. 


The Eubank Canning Co. has awarded a contract for the 
erection of a cannery at Eubank, Ky., estimated to cost $4500. 
Ralph Daily is pres. 


The sawmill of the Wood 
Ky., a suburb of Louisville, 
with a loss of $65,000. W. A. 
of the company, with headquarters at New 

Arthur Smith, arch., is receiving 
to be erected at 18th and Magnolia Sts., 
J. Schwarzwalder & Sons, coopers. 


William Schuff & Co., tanners, have awarded a contract for 
an addition to their plant at Louisville, Ky. Gray & Wische- 
meyer are archs. 

The Cogar-Rumley Co. has awarded a contract for the 
construction of a grain elevator an dmill, 40x80 ft., two stories, 
at Midway, Ky. Cost, $3000. 

The Standard Sanitary Mfg. Co. will build a new enamel- 
ing building at its plant in Louisville, Ky., and install six 
additional furnaces. Loomis & Hartman, Louisville, are archs. 


MIDDLE WEST 


H. M. Sessions, Ozark, Ala., 


Ohio, will establish a steam 


Mosaic Co., at Highland Park, 
was destroyed by fire, May 29, 
McLean is pres. and gen. mer. 
Albany, Ind. 


new building 
Ky., for 


bids for a 
Louisville, 


The Firestone Tire & Rubber Co., Akron, Ohio, has let the 
contract for the erection of a one-story addition, 72x138 ft. 
to its plant in Akron. / 


The Gordon Rubber Co., Canton, Ohio, wtil soon place con- 
tracts for the construction of two brick buildings at Williams 
St. and the B. & O. crossing. The new plant will consist of 
two buildings each one story, 165x40 ft. and 200x40 ft. in size 
respectively. The main plant of the company which is now 
located at Beach City, Ohio, will be consolidated with the 

lant at Canton, which will be the new headquarters, About 
25,000 will be expended on the new buildings. 


The Ohio Boxboard Co., Cleveland, Ohio, has awarded con- 
tracts for the erection of an addition to cost about $6000. 


The Cuyahoga Falls Rubber Co., Cuyahoga Falls, Ohio, is 
contemplating locating a plant at Cuyahoga Falls, for the 
manufacture of automobile tires. 


_ The Fostoria Grain Co., Fostoria, Ohio, has purchased a 
ores site and will erect a large grain elevator on County 
sine St. : 


The Grey & White Co., Tiffin, Ohio. is receiving bids for 
the construction ,of a cold-storage plant. It will be three 
stories and basement, 57x97 ft. Estimated cost, $25,000. 


The Bohemian Pottery Co., Zanesville, Ohio, destroyed b 
the recent floods, is planning for the erection of an 4 4 
E. S. Munch is pres. nar _— 


Fire, May 23, destroyed the flour mill of J. L. Freed, and 
Roscoe E. Hayes, Campbellsburg, Ind Loss, $25,000. 


Cc. V. 


s will erect a canning plant 
at Columbia City, SP 


Vance, Fort Wayne, Ind., 
two stories ,40x70 ft., of 


Ind. It will be 


cement block. 
The United States Rubber Co., Indianapolis, Ind., has 
broken ground for the proposed addition to its plant at In- 


dianapolis. 


Fire, May 22, destroyed the plant of the New Union Lum- 


ber Co., Jasonville, Ind. Loss, $40,000 

The Edward F. Lee Glass Co., Detroit, Mich., has awarded 
the contract for the erection of its proposed factory. three 
stories and basement, 40x100 ft ty 


Fire, May 30, damaged the plant of the 
Kalamazoo, Mich. Loss, $12,000 “ 
The E. B. Mueller Co.. Port Huron. Mich.. hs : iv i 

ba = . a . has receiv : 
for the erection of a chickory factory. It will be Soei07 ft 
The Belleville Shoe Co., Belleville. Tll.. has 
h s " ., 2 S awarded the 
contract for the erection of a factory It will be two stories 
and basement, 100x500 ft The cost has been estimated at 
$15,000. 
Fire, June 4, destroyed the plant of the Lake 
Chicago, Ill. Loss, $200,000. ; pPices seen, Prac 


A $100,000 plant will he 


Standard Paper Co., 


erected by Swift & Co.. Chicago. 


Tll., on the north side of Wayne St., between Mai J 
Sts. W. H. Horton, Chicago, TIl.. is arch , = 
The Phoenix Hermetic Co., Chicago. Tl. manufacturer of 


glassware, has broken ground for 
factory to cost about $40,000 
The Danville Canning Co., Danville. Til... will co 
addition to its plant to cost about $3000 Semen an 
Fire, May 21, destroved the plant 4 
Co.. Virden, Til Loss, $125,000 "* Of the Royal Collieries 
The Duluth, South Shore & Atlantic R.R. Co 
boiler house at Marquette, Mich Tt will cost about eseee" 5 
The H. C. Schrank Co., Milwaukee, Wis.. has awar 
contract for the erection of a four-story and eae Re 
tory, 40x100 ft. The company makes bottlers’ supplies. 
The Hawn Sawmill, Rock Elm, Wis... has bee y 
by fire. The loss is estimated at about $5000 oor eaeR 


its proposed new five-story 
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The Rush Lake Cold Storage Plant, steel Same, Wis., has 
been damaged by fire to the extent of $800 

The Frost Veneer Seating Co., Sheboygan, Wis., will re- 
ceive bids soon for the erection of a naddition to its factory, 
90x250 ft. 

The Sheboygan Couch Co., Sheboygan, Wis., 
the contract for the erection of its proposed addition. 
building will be 60x150 ft. 


WEST OF THE MISSISSIPPI 

The Twin City Cold Storage Co., Minneapolis, Minn., will 
erect a large cold-storage plant at Fifth St. and Third Ave. 

The Carolina, Clinchfield & Ohio R.R. Co. will erect ware- 
houses and grain elevators at St. Paul, Minn. 

The Yellow Pine Paper Mill Co., Orange, will install 
additional equipment, including a blowpipe system, which 
will convey fuel from its adjacent lumber mill to its plant. 

Fire, May 26, destroyed the cotton gin of Louis Kearney, 
Leesville, Tex. Loss, $8000. 

Creston Gallegos will erect a canning factory, at Santa 


Rosa, N. M. 
WESTERN STATES 


Fire, May 28, Gontr ohne the shingle mill of Fe H. H, 
tin Lumber Co., Centralia, Wash. Loss, $12,0 

Fire, May 25, destroyed the lumber mill ae Orr Bros., 13 
miles north of Colville, Wash. Loss, $15,000 

The Puget Sound & Lime Co., Seattle, Wash. recently in- 
corporated with a capital stock of $3,500,000, is planning the 
erection of a cement plant at Seattle, estimated to cost $1,200,- 
000. Incorporators. Hans Pederson, "Alex Polson, C. P. Bissett 
and George W. Allen. 

The Spokane Bridge Lumber & Box Mfg. Co., Spokane, 
Wash., has been incorporated by E. A. Cranston, Frank 
Thorne and Chas. Hedberg. The company will establish a 
plant in Spokane for the manufacture of lumber, and fruit 
and vegetable crates. 

Roy J. Lutes, Duluth, Minn., 
laundry plant at Astoria, Ore. 

A. Myers, furniture manufacturer, Chowchilla, Calif., has 
acquired a site at Chowchilla and will erect a woodworking 
plant. 

William Loesby, Mercantile Bldg., Sunset Boulevard, Holly- 
wood, Calif., is having plans prepared for an addition to the 
building, which will be used for a steam laundry. The entire 
building will be remodeled and new machinery and a power 
slant will be installed. The company will be known as the 
lollywood Laundry Co. Wiliam Loesby is pres. and gen. mgr. 

Edward E. Rolkin is letting contracts for the erection of a 
two-story laundry at San Francisco, Calif., 8644x275 ft. W.H. 
Crim, Jr., 425 Kearny St., is the arch. 

The Standard Oil Co. has been granted permission by the 
Town Trustees to establish a distributing plant at Sausalito, 
Calif., at a cost of $50,000. The work will be commenced at 
once. 

The American Gasoline C. has secured a site, 175x135 ft., 
near Stockton, Calif., and will erect a manufacturing and 
distributing plant. 

The Union Packing & Provision Co., Los Angeles, Calif., 
has been incorporated with a capital of $250,000. The com- 
pany has purchased a 12-acre site at Vernon, near Los An- 
geles, and will erect a large packing plant to cost approxi- 
mately $150,000. J. N. Porter is pres. 

CANADA 

The Panther Rubber Co., manufacturer of rubber heels, 
soles and similar products, is erecting a factory at Sher- 
brooke, Que., for which equipment will be required. 

The Monarch Belt Co., Ebenezer, N. Y., plans to establish 
a factory at Bridgeburg, Ont. 

The Ontario Pipe Line Co. will establish a plant costing 
$1,500,000 in Hamilton, Ont. Ovens will be installed to pro- 
duce 5,000,000 ft. of gas and 1008 tons of coke daily. 

The Standish Mfg. Co., 11 Colborne St., Toronto, Ont., 
siders erecting a factory, costing $30,000, at Ingersoll, 
The company manufactures washing compounds. 

The Clark Mattress Co. has purchased a site and will erect 
a new factory on Clifford St., Toronto, Ont. J. Clark, 570 Rich- 
mond West, is Mer. 

The Canada West Coal Co. will establish a plant at Taber, 
Alta., having a daily capacity of 100,000 pressed brick. The 
estimated cost is $100,000. 

A laundry, to cost $125,000, will be erected at Quebec St. 
and Sixth Ave., Vancouver, B. C. It will be three stories, of 
reinforced concrete. Equipment costing $50,000 will be 
stalled. G. B. Kaufman, 615 Hastings St., West, is Arch. 
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NEW INCORPORATIONS 








7p The following companies have been incorporated to manu- 
acture: 

METAL WORKING 
distill potable 


American Pure Water Co., Portland, Maine; 


waters and manufacture machinery. Capital, $1,000,000. In- 
corporators: Ardon W. Coombs, pres., Charles H. Tolman, 
treas. 


The Corrugated Culvert Co. of New England, Boston, Mass.; 


metals. Capital, $50,000. Incorporators: G. L. Dillaway, S. M 
Fisher, C. W. Fisher, Boston, Mass. 

The Martin Tractor Co., Springfield, Mass. Capital, $350,- 
000. Incorporators: H. G. Fisk, Edward O. Sutton, Charles H. 
Martin, Charles H. Beckwith. 

Watrous Mfg. Co., Chatham, Conn.; machinery. _ Capital, 
$50,000. Incorporators: Chauncey G. Bean, John L. Watrous, 
Mayo S. Purple, all of Chatham, Conn. 
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Hartford Drop Forge Co., Hartford, Conn.; tools, ironware. 
Capital, $50,000. Incorporators: Charlies F. Dickinson, Hart- 
ford, Conn., Albert W. Johnson, West Hartford, Earl C. Abbe, 
Windsor, Michael F. James, Southington, Conn. 


International Casket Hardware Co., Meriden, Conn.; casket 
hardware. Capital, $54,000. Incorporators: Charles F. Hins- 
dale, Arthur Eginton, both of Meriden, George J. Merwin, 
New Haven, Conn. 


Morehouse & Loomis Piano Co., Inc., New Haven, Conn.; 
musical instruments. Capital, $50, 000. Incorporators: George 
K. Morehouse, Louis C. Loomis, Belle R. Morehouse, all of 
New Haven, Conn. 


Benjamin Richards & Co., Inc., Winchester, Conn.; hard- 
ware. Capital, $50,000. Incorporators: B. Arthur Richards, 
Charles W. Richards, Ernest G. Burdett, all of Winstead, Conn. 


American Die Casting Co., Boro. Brooklyn, N. Y.; ca>ital, 
$10,000. Inecorporators: Bertha Strauss, Bessie A. McGuire, 
Walter B. Milkman, 244 Garfield Place, Brooklyn, N, Y. 


The R. M. Auto Repair Co., Inc., Boro.  Preokiyn. MN. Y¥.3 
autos and motor vehicles. Capital, $15,000 Incorporators: 
Robert D. Marx, William L. Marx, George P. Marx, 196 Lef- 
ferts Ave. 

Bolch & Oliver Co., Inc., Manhattan, N. Y.; machinists, me- 
chanical and electrical engineers. Capital, $10,000. Incorpor- 
ators: Walter Ellingwood, Benjamin H. Oliver, Joseph A. 
Bolch, 151 Sixth Ave. 


The American Steel Scythe Co., 
scythes and corn knives. Capital. 


Inec., Port Byron, N. Y.; 
$10,000. Incorporators: 


John O. Bruce, George A. Owlett, Robert J. Benham, 15 Lib- 
erty St., Auburn, N. Y. 

The Bending Mfg. Co., Syracuse, N. Y.; piston rings and 
engine pacts. Capital, $50,000. spocepere sere: John C. Cowles, 


3628 South Salina St., Willard Talker, Arthur 7 Jones, 


Syracuse, N. Y 


Air Tank Carburetor Co., Cleveland, Ohio. Capital, gA.A98. 
Incorporators: Edward Younger, L. C. Loomis, F. Castle. 


The Federal Metal Co., Cleveland, Ohio. Capital, $50,000. 
sROeTDSTANEER: Elias Nathan, Joseph Naguski, Abraham Lip- 

ovitz. 

Kouyoumjian Electric & Mfg. Co., Cleveland, Ohio. Capital, 
$100,000. Incorporators: Robert Williams, M. L. Long, H. K. 
Kouyoumjian. 

N. A. Curtiss Co., Columbus, Ohio; articles made of metal or 
wood. Capital, $15, 000. Incorporators: L. . Seiller, M. E. 
Swanson, C. R. Milliken, N. A. Curtiss, M. O. Milliken, E. W. 
Martindale. 

Dice Engine Co., Anderson, Ind.; meters and engines. Cap- 


ital, $50,000. Incorporators: E. . Dice, . Fisher, J. Pod- 
more. 

Commonwealth Adding Machine Co., Chicago, Ill; adding 
machines. Capital, $125,000. Incorporators: G. E. Standstedt, 
George Browning, J. C. Thornburg. 

Fuel Economy Co., Chicago, Ill.; fuel economizers and 
smoke-consuming devices. Capital, $20,000. Incorporators: 
ne 1g” W. Holmes, P. F. Compart, R. D. Melinek. 

E. mer Scrap Iron & Metal Co., Chicago, Ill.; metals. 
Capital, ie XT Incorporators: W. M. Klein, 8S. Krans, H. E 
Higginson, Chicago, Ill. 

Samuel Olsen & Co., Chicago, Ill.; machinery. Capital, $35,- 
000. Incorporators: S, Olsen, P. P. Keiffer, Btoll. Chi- 
cago, Ill. 

henge a Machine Co., Springfield, Ill.; vending ma- 
chines. ital, $25, 000. Incorporators: C. A. Wilson, H. H. 
Wilson, zx . Wilson, Springfield, Ill. 


Los Angeles, 


Morrow Double Cycle Engine & Pump Co., 
Morrow, E. 


Calif. Capital, $75,000. Incorporators: M. L. 
Willefoid, F. H. Plaistridge, D. C. S. James. 

Pacific Metal Products Co., Los Angeles, Calif. Capital, 
$500,000. Incorporators: E. Double, W. L. Stewart, R. Watch- 
horn, H. W. Wells, C. L. Cliff. 


MANUFACTURING 


Putnam, Conn.; silk goods. 
Augustus Morse, Putnam, 
Nightingale, Warwick, 


GENERAL 


Nightingale Morse Milis, Inc., 
Capital, $600,000. Incorporators: 
one. A. G. Nightingale, John K. 


Bertsch Refrigerating Co., Inc., Boro. Manhattan, N. Y. 
Capital, $25,000. Incorporators: John C. Bertsch, 207 West 
87th St., Alma Bertsch, 207 West 87th St., John J. Bell, 43 Ex- 
change Place, all of New York City. 


Everlasting Trunk Co., Newark, N. J.; trunks, boxes. Cap- 
ital, $30,000. Incorporators: C. Lefkowitz, N. Kessler, N. Er 
Cohn, Newark, J. 

John & James Dobson, Inc., Philadelphia,. Penn.:; textiles. 


Capital, $9,200,000. Incorporators: James Dobson, pres., Thom- 
as F. Barry, treas. 

The National Box & Barrel Co., Canton, Ohio; boxes and 
barrels. Capital, $25,000. Incor orators: E. C. McCarty, W. A. 
Albaugh, T. G. McCarty, A. H. Vayo, T. K. Albaugh. 


The Universal Lubricatin Co., Cleveland, Ohio; oils, 
greases and lubricants of a kinds. Incorporators: H. 
B. Mellen, E. Wil- 


Beckett, H. E. Parmenter, P. A. White, C. 
lett. 
The Indiana Mosaic Flooring Co., Indianapolis, Ind.; Moor- 


ish tile, under the trade name of Adamantile. Capital, $150,- 


000. Incorporators: Lee R. Finehout, _pres., Indianapolis, 
George D. Lesesne, vice-pres., William F. Tebbits, secy., Mo- 

e, Ala. 

Pacific Hardwood Mfg. Co., Los Angeles, Calif. Capital, 
$10.000. Incorporators: H. I. Thompson, Cedarquist, _P. 
McKay. 

The Pacific Specialty Co., Sacramento, Calif.: instantaneous 

uncture cure, and silver plating and polish fluids. Capital, 
i. Incorporators: J. T. Pollard, A. W. Hewitt, Frank 
. Mars. 
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BUSINESS ITEMS 


anne 
he Hill-Brunner Foundry Supply Co., Cincinnati, Ohio, has 
been organized, and is operating peanemetering lants in Cin- 
cinnati, Ohio, and Chattanooga, Tenn. John Hill, well known 
to the foundry-supply industry and Fred J. Brunner, for many 
years with the S. Obermayer Co., are at the head of the new 
company. 

The good will, drawings, patterns and patents of the Rock- 
well Furnace Co., have been + by the Quigley Fur- 
nace & Foundry Co., Springfield, Mass., who will continue the 
manufacture of their full line of furnaces, with the exception 
of the melting furnaces, portable heaters, rivet forges, etc., 
which will be marketed bythe Monarch Engineering & Mfg. 
Co., Baltimore, Md. 











FORTHCOMING MEETINGS 











American Railway Master Mechanics’ Association. Annual 
convention June 11-13, Atlantic City, a 4 J. Taylor, 
secretary, Old Colony Building, Chicago, Il. 

Master Car Builders’ Association. Annual convention, 


June 16-18, Atlantic City, N. J. J. W. Taylor, secretary, Old 


Colony Building, Chicago, Ill. 

American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N. J.. Hotel Traymore, Edward 
pareers. secretary, University of Pennsylvania, Philadelphia, 

enn. 

American Institute of Chemical Engineers. Semi-annual 
meeting, June 25-28, Boston, Mass. J. C. Olsen, secretary, Poly- 
technic Institute, Brooklyn, N. Y. 

American Foundrymen’s Association. Annual convention, 
Oct. 14-16, Chicago, Ill., Hotel La Salle. Richard Moldenke, 
secretary, Watchang, N. J. 

The Institute of Operating Engineers. Regular meeting 


second Thursday of each month, Engineering Societies Build- 
29 West 


ing, New York City. H. E. Collins, secretary, 
Thirty-ninth St., New York City. 
American Society of Mechanical Engineers. Monthly 


meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St.. New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 
b. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 


com, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
ass. 
Engineers’ Society of Western Pennsylvania. Monthly 


meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents ’and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday. Ag, Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
ewan. Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 


WANTS 


Positions Wanted, three cents per word, each insertion 
Positions five ry ry ry Ty 7) 





No ated words allowed. 
Sanas four words for keyed address. 


advertisements payable in advance. 
than Friday 10 A. M., for ensuing 
to our care, 505 Pearl St., New 


rded. 
information given by us regarding any advertiser's address. 
Original letters of dation or other papers of value should 
not be inclosed to unknown correspondents. 
ad from any agency, association or individual 
tion,’’ or a commission on wages of suc- 








POSITIONS OPEN 


Canada 
TOOL MAKERS, experienced on high grade jig, fixture and 
experimental work; steady work and good wages to satis- 
factory men; state experience, wages expected, and when you 
could report for work. Ross Rifle Co., Guebes. Can. 


CHIEF DRAFTSMAN, a first class man for a firm building 
swing and bascule bridges, cranes and special work of a sim- 
ilar nature; must be man with technical training with several 
years’ experience in the above lines, capable of taking full 
charge of drafting work after 
made; location Northeast. 


designs have been 
achinist. 


reliminar 
P. 987, Am. 
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Illinois 
FACTORY EQUIPMENT AND TOOL DRAFTSMAN, ex- 
oriqnses technical man. David Bradley Mfg. Works, Brad- 
ey, 


MAN experienced in operation of Sellers tool grinder and 
capable of taking charge of modern tool room; state positions 
occupied and salary expected. P. 981, Am. Machinist. 

A GOOD, LIVE SALESMAN in every city visiting factories 
to sell factory stools on a liberal commission. Address the 
Chicago Wire Chair Co., 619 La Salle Ave., Chicago, Ill. 

MANAGER—Well established tool steel company making 
high grade material wants to get hold of first class man for 
manager of an Eastern selling branch; must be first class man. 
thoroughly familiar with the tool steel business; good salary 
and permanent position for the right man. P. 974, Am. Mach. 


Indiana 
assembling department in a_ well 
must have exceptional executive 
ability and fine mechanical training; state experience and 
wages now earning. P. 910, Am. Machinist. 
Massachusetts 

TOOL AND JIG DESIGNER AND DRAFTSMAN, preferably 
with some experience on estimating work; state salary, age 
and references; all replies confidential, P. 971, Am. Machinist. 

ASSISTANT SUPERINTENDENT; forceful, energetic, dip- 
lomatic, with broad manufacturing experience; capable of de- 
signing deep drawing dies and of producing small and medium 
sized hollow ware and sheet iron work, as well as general 
machine experience on small interchangeable machine parts; 
some electrical experience preferable; a good opening with a 
large Massachusetts concern. Full details of personality, ex- 
perience, references, with mn on | expected, must accompany 
application; same will be treated confidentially, if desired. P. 
968, Am. Machinist. 


FOREMAN of motor 
known automobile plant; 


Missour1 

MAN TO TAKE CHARGE OF PUNCH PRESS DEPART- 
MENT; give experience and full particulars. Wagner Elec- 
tric Mfg. Co., St. Louis, Mo. 

EXPERIMENTAL FOREMAN for development and experi- 
mental work, by machinery manufacturer in St. Louis; none 
but A-1 men need apply. In answering, state age, training 
and experience, as well.as salary expected. P. 965, Am. Mach. 

MACHINE DESIGNER—Designer for designing of ma- 
chines and machine tools by manufacturer in St. Louis; only 
A-1 men need apply. In answering state age, training and 
experience as well as salary expected. P. 966, Am. Mach. 

PRODUCTION ENGINEER for routing work in plant man- 
ufacturing machines in small quantities; must have had A-1l 
training and actual shop experience. In answering, state age, 
training and experience, as well as salary expected, P. 967, 
Am. Machinist. 

New Jersey 

COST AND ESTIMATING CLERK—Young man having had 
experience in making up estimated costs from drawings on 
small electrical apparatus; permanent position with good op- 
portunities for advancement; state pogisentions and salary 
expected. P. O. Box 606, Newark, N. J. 

AN UNUSUAL OPPORTUNITY for the right man; a mod- 
ern machine shop near New York, oraploy ins 75 men is about 
to add to its line other work, which will more than double 
its present business; this means more capital and as we need 
an able foreman, age 30 to 40 years, we will give preference 
to a man able to invest $15,000; you would, of course, have 
to show good references and be tried out for a few months 
before an interest would be offered; our work is medium 
weight and high grade. P. 632, Am. Machinist. 


New York 

MECHANIC AND TOOL MAKER, first class, who has lived 
in America several years and speaks both Russian and Ger- 
man. P. 959, Am. achinist. 

OPERATOR, first class, for Landis and Brown & Sharpe 
universal grinding machine; give references and salary ex- 
pected. Bausch & Lomb Optical Co., Rochester, N. Y. 

MACHINISTS for army gun factory at Watervliet Arsenal, 
Watervliet, N. Y., good all-around men. Apply to Command- 
ing Officer, giving experience, age and where previously em- 
ployed. 

TOOL MAKER, A-1, on building small automatic machin- 
ery, tools and models in an uptodate shop in suburbs of 
Greater New York; give age, experience, references and wages 
expected. P, 949, Am. Machinist. 

Ohio 

TOOL AND DIE MAKERS, first class, experienced on pre- 
cision jig, fixture and die work. Address, stating experience, 
wages expected, etc., P. 3, Am. Machinist. 

TOOL AND DIE MAKERS, ten, first class, on large and 
small work. Address, stating experience and wages expected, 
in first letter. James Saunders Co., Dayton, Ohio. 

TOOL MAKERS, experienced on blanking and forming dies 
for small, close, interchangeable work; new modern factory 
in small city; state full particulars. P. 972, Am. Machinist. 

FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, New England Building, Cleveland, Ohio. 


Oregon 


SUPERINTENDENT OR GENERAL FOREMAN and several 
men, experienced in the manufacture of axes, logging tools 
and drop forge work; exceptional openings for the right men. 
P. 979, Am. Machinist. 

Pennsylvania 

GISHOLT OPERATORS, experienced on 21-in. machines: 
steady employment for competent men. The Autocar Co., 
Ardmore, Penn. 
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ORDNANCE AND TURRET DRAFTSMEN, several first 
class; give fully age, experience, education and references. 
P. 896, Am. Machinist. 

OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

West Virginia 

EXPERT MACHINIST, one experienced 
used in glass bottle factories; state experience, 
salary desired. I. 969, Am. Machinist. 

Wisconsin 

MECHANIC, experienced in shop employing several hun- 
dred men to assist general superintendent in reducing cost of 
production. FP. 909, Am. Machinist. 

CLERK to take charge of specification department in au- 
tomobile factory; give full particulars regarding references, 
experience and salary. P. 973, Am, Machinist. 

EXPERT MECHANICS—We are building large special ma- 
chine tools and want all-around expert mechanics to assemble 
and demonstrate; satisfactory wages _ will_be paid. Write, 
Giddings & Lewis Mfg. Co., Fond du Lac, Wis. 


POSITIONS WANTED 


California 

INSTRUMENT MAKER, young man with varied experience 
in first class shops; wages 50c. F. Hein, 1481 Geary St., San 
Francisco. 

SUPERINTENDENT AND MECHANICAL EXPERT, twenty 
years’ executive and shop experience; plant and machinery 
designed; sheet and wire press blanking and redraw; only 
firm willing to pay for first class man; any locality. P. W 
901, Am. Machinist. 


in making molds 
ability and 





Connecticut 
CHIEF DRAFTSMAN OR ASSISTANT SUPERINTENDENT 
by mechanical engineer, expert systematizer and standardizer, 
“brutally” heavy machine 


first class designer, especially on q 
tools; thorough knowledge of modern shop practice; good 
executive. P. W. 963, Am. Machinist. 
indiana 
YOUNG MAN, 28, aggressive, original, diplomatic, good 


executive, eleven years’ experience as mechanic, tool maker, 
foreman, time study, rate setter, production man, efficiency 
engineer, desires position as assistant superintendent or pro- 
fessional manager; best references. P. W. 977, Am. Mach. 

FOREMAN by practical mechanic, uptodate in modern 
manufacturing and shop methods; also having five years’ ex- 
perience in efficiency work and three years as foreman of 
shop; thirty-three years of age; married; steady position de- 
sired; location preferred, Philadelphia. P. W. 975, Am. Mach. 

Iowa 

MECHANICAL ENGINEER, DRAFTSMAN AND DESIGN- 
ER; eight years’ experience agricultural machinery, gasoline 
engines, general steam work, power and manufacturing 
plants, teaching; $1800. P. W. 998, Am. Machinist. 

Massachusetts 

FOREMAN, 15 years’ experience, 
ful organizer, first-class executive, Lg é 
employed, desires change. P. W. 995, Am. Machinist. 

SUPERINTENDENT OR GENERAL FOREMAN, practical 
all-around mechanic; 20 years’ experience, familiar with mod- 
ern methods; executive experience, ability in handling men; 
first class references given. P. W. 984, Am. Machinist. 

Michigan 

GRIDLEY AUTOMATIC OPERATOR, first class, would like 
to make a change, would take charge of a number of Gridley 
machines: can furnish reference. P. W. 956, Am. Machinist. 

New Jersey 

FOREMAN, American, age 30, first-class tool and die 
maker, wide experience on sheet-metal manufacturing. P. W 
999, Am. Machinist. 

TOOL DESIGNER, with broad shop ; 
position: also some experience designing special 
P. W. 935, Am. Machinist. 

TOOL AND MACHINE DESIGNER, progressive, 29, would 
like position near New York City, where ability means pro- 
motion; 12 years’ experience, including five years in shop: 
Al references: interview solicited. P. W. 997, Am. Machinist. 

MECHANICAL ENGINEER, specialist and acknowledged 
expert in the design and building of presses, dies and all 
other sheet metal and wire working machinery, and the manu- 
facture of sheet metal and wire goods, entirely familiar with 
the technical and business ends of these lines, efficient or- 
ganizer and producer, wishes to hear from parties requiring 
the services of a designing engineer or executive thus qual- 
ified PrP. W. 961, Am. Machinist. 

New York 

MECHANICAL DRAFTSMAN, various 
position. P. W. 897, Am. Machinist. 

FOREMAN, tool room and manufacturing, broad experi- 
ence. desires change. PrP. W. 993, Am. Machinist. 

MANAGER of large uptodate concern desires change; 
mechanic and executive. P. W. 982, Am. Machinist. 

FOREMAN, first class, all-around machinist and tool maker, 
in charge now, desires change. P. W. 976, Am. Machinist. 

DESIGNER AND FIRST-CLASS DETAILER on special 
automatic machinery desires position. P. W. 989, Am. Mach. 

SUPERINTENDENT, practical man, keen executive, de- 
sires change “Interchangeable Manufacturing,” P. W. 374, 
Am. Machinist 


resource- 
now 


energetic and 
references, aged 40, 


experience, desires 
machinery 


experience, wishes 


good 
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DRAFTSMAN, rapid and accurate; eight years’ shop and 
office experience wishes position on general or automatic ma- 
chinery. P. W. 1, Am. achinist. 

FOREMAN, successful in producing first-class work at 
satisfactory cost in automobile work, wishes to make a 
change; motor preferred. P. W. 992, Am. Machinist. 


TOOL MAKER, expert, experienced on dies, tools, jig, fix- 
tures, etc., 15 years’ shop experience, age 30, married, desires 
change; New York City or Brooklyn. P. W. 960, Am. Mach. 

PURCHASING AGENT desires change; nine years’ experi- 
ence with large manufacturing concerns; good executive; best 
ot references as to character and ability. P. W. Am. 
Machinist. 

GENERAL FOREMAN 
change; thorough machinist, 
ability; technical education; age 31; location immaterial. 
983, Am. Machinist. 

MECHANICAL DESIGNER AND TOOL MAKER with 13 
years’ drafting room and five years’ shop experience, desires 
change; executive and inventive ability; good references. P. W. 
985, Am. Machinist. 

ENGINEER, technical graduate, with wide experience 
in interchangeable manufacturing, desires position as super- 
intendent of small or medium sized factory doing high-class 
work. P. W. 994, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT, thorough mechanic 
and executive, expert interchangeable manufacturing, light 
and medium machinery, experimental and developing work, 
tool designing; any location. P. W. 980, Am. Machinist. 

GENERAL FOREMAN OR ASSISTANT SUPERINTEND- 
ENT, practical mechanic and executive, wide experience in 
the manufacture of machine tools, machinery, the design of 
jigs, fixtures and other labor-saving devices, desires change. 
P. W. 991, Am. Machinist. 

MECHANICAL ENGINEER OR SUPERINTENDENT; tech- 
nical graduate; ractical mechanic; wide drafting-room ex- 
perience; good shop manager; 37 years old; experienced in 
design and manufacture of special and interchangeable ma- 
chinery; July 1. P. W. 4, Am. Machinist. 

LABOR SAVING MANAGEMENT—The advertiser, a me- 
chanical engineer of broad experience along the lines of sys- 
tematizing shops and drawing rooms, wishes to correspond 
with firms vengee gente | such improvements; 16 years’ prac- 
tical experience of which eight on “Taylor System”; location 
immaterial. P. W. 962, Am. Machinist. 

DESIGNER-MECHANICAL SUPERINTENDENT, age 33, a 
thorough mechanic and executive with a wealth of practical 
machine-shop experience; an inventor, originality and re- 
markable simplicity of design; special experimental, labor- 
saving machinery and shop tools; a production manager with 
initiative and push that counts for low cost in manufacture 
of medium-weight, high-grade machinery. P. W. 996, Am. 
Machinist. . 

Pennsylvania 


MECHANICAL ENGINEER AND DRAFTSMAN wants ex- 
ecutive position; eight years’ good experience; have handled 
brass foundry, machine shops, etc. P W. 986, Am. Machinist. 

FOREMAN OR SUPERINTENDENT; responsible position 
desired by practical machinist, draftsman and tool designer, 
13 years’ experience; age 29. P. W. 954, Am. Machinist. 

YOUNG MAN, with fifteen years’ shop and drafting ex- 
perience, familiar with uptodate manufacturing methods, de- 
sires a change; executive experience; can reduce costs and 
systematize. P. W. 978, Am. Machinist. 

MACHINE SHOP ENGINEER ¢@esires connection with pro- 
gressive concern, where energy, ability and thorough knowl- 
edge of machine shop practice will be appreciated; production, 
routing, feeds, speeds, time study, designing, standardizing. 
P. W. 964, Am. Machinist. 

PREMIUM SYSTEM, rate setting, routing, tracing, produc- 
tion costs, tool design and simplified operations; no profes- 
sional systematizer, but experienced manufacturing man, ca- 
pable of supervising production; minimum, $2000; prominent 
references. P. W. 980, Am. Machinist. 

Rhode Island : 

SUPERINTENDENT OR ASSISTANT by an expert me- 
chanic, trained in famous Eastern shop; ambitious, prudent, 
and can handle men; will take charge of manufacturing or 
of development work; employed now. P. W. 2, Am. Machinist. 

TRAFFIC EXPERT, twelve years’ experience in railway 
freight work; extensive university training in Interstate Com- 
merce; competent to handle railway matters of any kind; will 
accept position as traffic manager or in traffic department of 
reliable concern; best of references. P. W. 950, Am. Machinist. 


MISCELLANEOUS 


Barrett Co., Hart- 


OR CHIEF INSPECTOR desires 
good executive and organiting 


Wood and metal pattern making. J. C. 
ford, Conn. 

Punch press 
Rochester, N. Y 

Patents secured. 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

For Sale—On account of death, factory with paying busi- 
ness, manufacturing sheet metal machinery; old established 
firm. M. 988, Am. Machinist. 

Patents—Patents and trade-marks secured. 
amined. Patents investigated. Patent litigation. A. 
tison, 300 Barrister Bldg., Washington, D. C. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y¥ 

For Rent—Factory floor space in large or small quantity 
at Racine, Wis., on tracks of C., M. & St. P. Railway and 
Cc. & N. W. Railway. Labor, transportation and power facil- 
ities unexcelled. Address for particulars, Carpenter & Row- 
land, Hotel Racine Bldg., Racine, Wis. 


tools, jigs fixtures, ete. Taylor-Shantz Co.,, 


Cc. L. Parker, patent attorney, 990 G St., 


Inventions ex- 
S. Pat- 
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Tools for Manufacturing a New Wrench 


By F. 


SY NOPSIS—T his equipment of punches, dies and other 
tools was made in a shop in southern California for 
blanking, piercing and shaving steel parts used in the 
construction of a novel pipe wrench. 

8 

The “Sure Grip” wrench, which is manufactured with 
the aid of the tools shown in the engravings, has a capa- 
city, in the 8-in. size, for material ranging from ;%-in. 
rod to 34-in. pipe, and can be adjusted instantly to any 
work within its capacity. It is very efficient and is par- 
ticularly serviceable for handling light tubing, as it grips 
the work all the way around without danger of crush- 
ing it. 

The wrench is illustrated in Fig. 1, and the different 
parts composing it are shown in detail in Fig. 2. With 
the exception of the flat spring and rivets the wrench parts 
are all made of hard, cold-rolled stock, and the members 
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Fic. 1. THe “Sure Grie” WRENCH 


K NORR* 


A, B,C, D and E are case-hardened. The parts A,C,E 
and // are # in. thick, and B, D and G@ are 0.120 in. 
thick. The rivets are of ,y-in. rod, with the exception of 
the one in the end of the part H, which is 44 in. in diam- 
eter. The flat spring F is ,’, in. wide by 0.020 in. thick. 
The two largest pieces, the side plates G, for the handle, 
measure about 6 in. long over all; the smallest parts the 
links B, are about 1 in. long. 

The parts in Fig. 2 are designated as follows: A, arch; 
B, double connecting links; C, single connecting link; D, 
jaws; EF, hook; F, spring; G, handle shell or side plates ; 
H, handle core. The wrench is manufactured by the San 
Diego Specialty Works, of San Diego, Calif., and all 
dies and fixtures used in its production were made by the 
hirm. 
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HANDLE-BLANKING TOOLS 


The blanking tools for the handle shells or side plates 
G are represented in Figs. 3 and 4. These tools, like most 
of the other punches and dies used on this work, are 
of the pillar type, with corner posts for maintaining align- 
ment under all conditions of operation. 

The piece to be blanked is a little less than 6 in. long 
over all and 0.120 in. thick. Its forked end gives it a 
wedge-shaped contour, and as one side of the die is 
located parallel with the center line, the strip of metal is 
fed through the press obliquely to position the blank to 
the best advantage, the stock guides being formed at a 
slight angle, and the stock passed through the tools in 
the manner indicated. The stock is fed to an automatic 
stop, which drops into each successive opening in the 
eee: 
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strip as the blanks are punched out, and is lifted on the 
up stroke of the press to allow the strip to feed ahead. 

Fig. 5 shows this stop in the form of a bell crank J, 
drawn down by its spring with the point, forming a gage 
for the stock to stop against. When the punch descends 
the pin J strikes the heel of the stop and lifts the point J ; 
at the same time the pull spring draws the stop ahead on 
its pivot (the elongated opening permitting this move- 
ment), and when the punch ascends the stock feeds for- 
ward until the stop gage drops into the next opening 
and brings the strip of stock again to rest. 





Fig. 8. Locatine Stops 
FOR SHAVING DIE 


The stock stop and its spring are clearly shown in the 
slot in the top of the stripper plate in Fig. 3, and the 
operating pin is shown in the punch-holder, Fig. 4. The 
method of securing the punch and die in their respective 
blocks will also be understood from these engravings. 


THE HANDLE-SHAVING TOOLS 


The shaving punch and die for the handle blank made 
with the tools in Figs. 3 and 4 are illustrated in Figs. 
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6 and 7. The punch is mounted on its holder in a man- 
ner similar to the blanking punch. The die is provided 
with five locating stops for seating the work properly ; 
these stops are made in the form shown in Fig. 8. 

It will be seen from the illustration that the heads of the 
locating buttons are undercut for about half their thick- 
ness, leaving a narrow edge to form a contact point for 
the blank, and at the same time providing clearance 
space, or room below, for the scrap, and preventing crowd- 
ing of the stock. 

The piercing tools for the handle plates arc shown in 
Figs. 9,10 and 11. These tools are also used for piercing 
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the rivet holes in the handle core shown at //, Fig. 10, 80 
that the holes in the two side pieces G and the interme- 
diate member H are punched in alignment. The die is 
shown open in Fig. 10, and closed in Fig. 11 for operation. 
The stripper K is hinged at the ends and is thrown 
back to admit the blank to the nest in the die. There are 
three pins at the front of the nest and just behind the 
handle ; and the tops of these are the right height to bring 
the stripper into parallel position when it is dropped onto 
the pins. Thus the two pieces G and H, although of dif- 
ferent thickness, are handled under this stripper without 
necessitating readjustment of any part. When the stripper 


— ———$______— ~ 








a 
t 


Am. Macrinist : 











TAPPING FIXTURE 


i 
a 4 


Parr or Swacine Dres 


Fie, 14. A Bencn 

















AM. MacHiINisT 








Fie. 15. A 

















Fic. 11. Prercine Dir Ciosep 






Ve 





ror Hanpie Cores 








1012 AMERICAN 
is closed over the blank it is secured tight against the tops 
of the pins by the hand lever, which is swung around to 
the position shown in Fig. 11. The nest is cut away 
sufliciently at one end to permit the blank to be removed 
readily. 

The stripper is made of tool steel and hardened. Its 
holes are lapped to the sizes of the punches and it thus 
constitutes a close-fitting stripper, with the result that 
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through the dies at an angle, as indicated, and after it has 
been passed through once, it is turned end for end and 
fed through again for the punching out of blanks in the 
metal left between openings in the first pass through the 
dies. It will be noticed upon inspection of the scrap stock 
emerging from the die in Fig. 12, that this method of 
locating the blank in the strip effects an important saving 
of material. This die is provided with two ordinary pin 
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Fic. 20. BLANKING TooL For ArciiEs Fig. 21. 
bled. To allow for take up after grinding, there are two 


setscrews, not shown, under each of the hinge supports 


BLANKING THE HANDLE CorRES 


The tools by which the handle cores G are blanked out 


before being pierced in the die, Figs. 10 and 11. are illus 


trated In Fig. 12. The stock is is in. thi K. It is fed 





SHAVING Too. For ARCHES 

After the part // has been pierced in the die, Fig. 11, 
a small hole is drilled and tapped in the edge to receive 
a screw for fastening the flat spring F, Fig. 2, in place. 
hole is located at L, The method of 
drilling and tapping will be seen in Figs. 13 and 14. For 


The screw Fig. y 


drilling, the work is placed edgewise in a simple jig under 
a light drill spindle, and the feed of the drill is applied 
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through spring pressure, a coarse wire spring being coiled 
several times around the head bracket and attached at the 
end to the operating handle. ‘This spring feed saves lots 
of drills and also prevents the scrapping of numerous 
parts which were formerly spoiled by the breaking of 
drills. The depth of the hole is regulated by the stop 
collar on the spindle, which is set to permit the necessary 
downward movement of the spindle. 

The tapping fixture, Fig. 14, is a bench appliance with 
a hand-operated spindle. The spindle is in halves, the 
front portion with the tap having a clutch with pointed 
teeth for connecting it with a similar member on the rear 
portion of the spindle. The rear clutch and its spindle 
are pressed forward into engagement with the tap clutch 
by means of the spring shown. When the tap strikes 
bottom the toothed driver slips back, and if the tap be- 
comes dull a similar disengagement occurs. 

The teeth are of saw-tooth form with their driving 
faces at the angle best suited for disengaging under the 
conditions referred to. The work is placed over the three 
locating pins shown at the front of the fixture, the spindle 
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the sharp corners are swaged, and the patent date and 
maker’s name stamped on the opposite sides of the 
handle. 
tion and saves a large amount of grinding. 

The wrench side jaws are shown right and left-hand at 
D, Fig. 2. These are pierced and blanked in the tools seen 


This operation leaves the handle in a neat condi- 
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Fig. 23. 


BLANKING LINKS FROM Scrap MATERIAL 
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Fia. 24. BLANKING Toots ror TootHep LINKs 
being pushed back against the spring pressure far enough 
to allow the piece to be admitted in front of the tap. 


SWAGING THE HANDLE 


Returning now to the press operations, the handle, with 
its three members riveted together, is ready for finishing 
on sides and corners, and after rough grinding on the 


Here 


flat sides it is placed in the swaging dies, Fig. 15. 





Fie, 25. Linx-Suavine Toons 
in Fig. 16, and then shaved with the punch and die shown 
in Fig. 17. These shaving tools also form the series of 
teeth in the gripping end of the jaws. 
at first formed with the blanking and piercing dies, but 
it was later found that they could be produced «more 
neatly if left out entirely in the blanking process and then 
cut in the shaving die. 

In Fig. 17, the shaving punch forms the lower member 


These teeth were 
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in the press operation, and has two pilot pins for locating 
the blank. The die ie provided with a knockout for the 
work, and the scrap shaving is pushed down over the 
punch until it breaks open. The side jaws are made 
from ;,-in. stock. 

The hook EZ, Fig. 2, is also of -in. stock. It is 
blanked with the tools in Fig. 18, and shaved with the 
tools in Fig. 19. As indicated in Fig. 18, the strip of 
metal is fed through the press twice, the hooked end of the 
piece blanked in the second passage lapping around the 
end of the opening punched during the first movement of 
the material, so that little waste occurs between blanks. 
The shaving die, Fig. 19, is equipped with four locating 
studs or buttons between which the blank is nested ; these 
are clearly shown. 

MAKING THE ARCH 

The piece known as the “arch” is shown at A, Fig. 2. 
It is manufactured from ;;-in. steel with the tools in 
Figs. 20, 21, and 22. The first of these is an ordinary 
blanking set from which the work emerges in the form 
of a U-shaped piece without teeth on either edge. The 
shaving tools in Fig. 21 cut the teeth on the external sur- 
face. A blank is shown in place between the locating 
buttons on the die, and another one ready for the cutting 
of the internal teeth will be noticed in front of the dies. 

These inner teeth are formed with a broaching die, Fig. 
22. The nest in which the blank is placed is a snug fit 
all the way round to prevent distortion of the work when 
the broaching punch passes down through. The stripper, 
which swings open to admit the blank, presses tight 
against the piece when closed and the work is held with- 
out possibility of slipping or springing. The punch or 
broach. is piloted and has six cutting edges, thus dis- 
tributing the work properly to produce smooth and ac- 
curate results. 

The two toothed links B, Fig. 2, carry between them 
the arch A, and are themselves connected to a plain link 
C, which is pivoted between the jaws D. This plain link 
is blanked out in the simple die, Fig. 23, from the scrap 
material left in the punching of the arches. 

The toothed links B are pierced and blanked with the 
tools in Fig. 24, which are provided with an automatic 
stock stop for gaging the feed, which is practically the 
same as the stop explained in connection with the handle 
blanking dies in Fig. 3. 

The shaving tools are shown in Fig. 25. The punch 
is fitted in the lower block and has two pilot pins for locat- 
ing the blank. The die is provided with a knockout, the 
construction being the same as in the case of the shaving 
tools for the jaws, Fig. 17. 

The punch and die in Fig. 26 are for cutting off rivets. 
Both #y- and 14-in. rods are handled in these tools with- 
out change. Both sizes are cut to the same length, the 
stock being pushed through the holes in the front plate 
and against the stop plate at the back. 

et 


A Backwoods Repair Shop 
By Burton A. PRINCE 
While motorboating on the Kennebec last summer I 
had occasion to take a balky engine to a repair shop, the 
equipment of which is: interesting as illustrating what 
may be accomplished with nothing much but ingenuity. 
Three blasts on a fish horn notified the repair man, 
who was hoeing potatoes a quarter of a mile away, that 
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he had a “prospect.” While he was coming, we had a 
chance to look around. The first thing that looked primi- 
tive was the derrick. A chestnut tree growing conveni- 
ently on the shore served as a mast, while a spruce, 
freshly cut, did service as a boom, which enabled him to 
lift a heavy engine out of a boat and land it at the door 
of his shop. 

The power plant, which was the only thing that ap- 
peared to belong to this century, was a new two-cylinder 
marine gasoline engine. I learned later that this man 
was the agent for this engine, and he made his stock 
engines at least earn their interest charges while waiting 
to be sold. The remainder of the equipment was in 
keeping with its surroundings. The lower half of an 
old stove such as we see in country groceries was used 
as a forge, and an old cylinder casting served as an 
anvil. A lathe, which was void of all pedigree, but built 
on strict mission lines, took care of all the possible uses 
to which a lathe could be put. The rest of the equipment 
was evidently home-made. A piece of round stock was 
used as a line shaft and this ran in wooden bearings, and 
would have delighted the heart of the people who make a 
business of eliminating friction losses, because they could 
have demonstrated big losses and stuck to the truth at 
that. 

The next thing to catch my eye was a grinder. The 
base was wood, and the bearings and caps were wood. 
The spindle was evidently the product of the aforemen- 
tioned lathe, with a wooden pulley and collars. It was 
belted up with some old harness straps, but it ran. I 
sharpened my fish knife on it. 

One of our troubles was a stubborn flywheel which 
refused to budge for the tools we had in our kit, but our 
friend soon forced it off with a home-made press of his 
own design, and straightened out our other troubles with 
tools as old-fashioned and crude as the rest, but they did 
the work. The record of “jobs finished” was the broker 
parts which had been replaced and were piled in heaps 
on the floor and bench, mute evidence of many an inter- 
rupted trip. 


bo 
Improved Piston Ring 


By Maurice R. WILLiAMs 


The engraving shows a piston head fitted with rings 
of new design which we prefer for piston valves, as it 
effects a more positive opening and closing of the ports, 
being steam-tight to the extreme Po 8 For ordinary 
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uses the advantage lies in the fact that the steam joint 
is at the outer edge of the ring A, thus preventing steam 
from getting under it and forcing it hard against the cyl- 
inder wall, causing loss of power through unnecessary 
friction ; the joint at B is free. 
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Managerial and Manufacturing Experience—I* 


By Witi1am Lopcet 


SYNOPSIS—This is the first of four articles dealing 
with machine-shop management, and written from the 
valuable and varied experience gained during 40 years 
in machine-tool building. The results of this experience 
in manufacturing and managing are given in a series of 
rules and helpful comments for each shop department 
and official, from the general manager down to the jani- 
tor. For convenience, these have been divided into four 
groups. The one discussed here is the Executive and De- 
signing Uroup. 
% 

This record of personal experience, put in the form 
of rules and comment, was written, in the first place, to 
give information to the succeeding manager of the shops 
of the Lodge & Shipley Machine Tool Co. It is the re- 
sult of an endeavor to give him, in permanent, written 
form, a knowledge of facts and a scheme of organization 
that will enable him to carry on his work with the feel- 
ing that he is on a sure footing on the ground over 
which he must travel. It is hoped, however, that these 
instructions may be found applicable and beneficial in 
many lines of machine building, and may aid in continu- 
ing the rapid progress that is now with us. 

In this record, the duties and work of each department 
are outlined in some detail. This extends from the gen- 
eral manager of the shop down to some of the humblest 
positions, such as the janitors and watchmen. For con- 
venience in presenting these instructions, the various de- 
partments have been divided into four groups. The first 
is the executive and designing group, and includes the 
departments of general manager, assistant manager, chief 
engineer and designer, drawing room, purchasing agent, 
and incoming material and stores department. 

The second is the administrative and office group, and 
includes the departments of superintendent of manu- 
facture, routing, chief clerk, cost and timekeeping, pre- 
mium work, superintendent of assembly, and complaint. 
The third is the production group, and includes the pat- 
tern shop, tool-making room, lathe, planer, miller, gear- 
cutting, special and inspection departments. The fourth 





{The author of this series of articles is known to so many 
of our readers as to make an introductory note seem super- 
fluous. Nevertheless, it is believed that a brief outline of his 
career will be read with interest both by those who have 
known him during his extended experience in machine manu- 
facture and by others who are not personally acquainted with 
him: 

Wm. Lodge was born in Leeds, England, in 1848, a son of 
George Lodge, a skilled mechanic in the textile industry. He 
attended the common schools until at the age of 17 he be- 
came an apprentice at the machine shops of Fairburn & Co., 
of Leeds, where his term of indenture covered four years. He 
then came to the United States and resided in Philadelphia 
until 1872, when he went to Cincinnati, and shortly afterward 
became foreman in the shops of Steptoe, McFarland, Notting- 
ham & Co. The senior member of the firm, John Steptoe, was 
the first machine-tool manufacturer west of the Alleghenies. 
After eight years with this concern, Mr. Lodge entered into 
pertners ip with Wm. Barker, and they conducted a success- 
ul business in the manufacture of machine tools under the 
firm name of Lodge, Barker & Co. In 1886 Mr. Barker dis- 
posed of his interest to Charles Davis and the company was 
reorganized under the name of Lodge & Davis. Six years 
later, 1892, Mr. Lodge withdrew from the firm and the same 
year organized the Ohio Machine Tool Co., the organization 
eing continued until 1893, when he became associated with 
Murray Shipley, and the se ag company was incorporated 
under the name of the Lodge & Shipley Machine Tool Co., of 
which Mr. Lodge is president and general manager.—Ed.] 

*An outline of the principles upon which these rules of 
management rest was given in an address before the Effici- 
ency Society at its annual convention in January. The in- 
structions as given here are part of a forthcoming book to 
be published by the McGraw-Hill Book Co. 

+tPresident, Lodge & Shipley Machine Tool Co. 


is the miscellaneous group, and includes the shipping 
clerk, boss laborer, millwright, belt man, steam engi- 
neer, night watchman, night oiler, electrician, gate watch- 
man, express truckman and janitor. 

This article is to take up the instructions for the first 
group, and it should be stated here that it is to the pro- 
duction of the modern engine lathe that the following 
record of experience particularly applies. The duties and 
work of the various departments in the executive and 
designing group, beginning with the general manager, 
will first be discussed. 


Tuer GENERAL MANAGER 


This official of any manufacturing corporation should 
not try to perform personally the duties of his office and 
those of every other official in the plant. The duties of 
the latter are set forth in the following brief instructions, 
but the general manager must know that each one thor- 
oughly and continuously performs his own work, in keep- 
ing with his instructions. Everyone in the organization 
should keep a copy of his instructions before him. The 
exceptional man scarcely needs to be reminded of them, 
for he will do more work than they call for. But some 
day such a man will be wanted higher up, and when he 
is promoted, the instructions stay with the job and must 
govern the man who takes up the work. 

The 30 or 40 men in the organization, for whom these 
instructions are written, grade from the exceptional man 
down. It takes years of care and study to fit each one 
for his place. The teaching and training to bring about 
this fitness must be carefully done, and then as much care 
must be exercised to keep him there and keep him satis- 
fied. It is largely through correspondence that we keep 
in touch with the outside world. Thus the man who 
handles this needs to use particular care that the good 
qualities of the product, are brought to the attention of 
customers. 

No former or prospective customer should have cause to 
complain of being unable to obtain, in reply to his first 
request, full and complete information. Every com- 
plaint that comes in, whether through the mail, by tele- 
phone, or telegraph, should be seen and acted upon by 
the general manager. If it should happen that any of the 
following instructions are not clear enough to fix respon- 
sibility, they must at once be changed so that their mean- 
ing is unequivocal. 

The general manager should call and preside at a meet- 
ing, held once a week, if only for a half hour, to in- 
clude the assistant manager, chief engineer, superinten- 
dent of manufacture and superintendent of assembly. 
Each one of these will have learned of some matter dur- 
ing the preceding week, which should be brought to the 
knowledge of all. To see and do every day the things 
that all other executives miss will keep the general man- 
ager well occupied. 

In addition to all complaints, all orders should be called 
to his attention. His own judgment will tell him which 
of these he will need to take up in person. He should 


make it an especial point to see what is being done in 
the drawing room every day. 


It is exceedingly import- 
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ant that incorrect drawings should not find their way into 
the shop. Drawing-room mistakes are very costly in the 
shop. 

Hie must keep the shop supplied with new blood and 
new men from our own University of Cincinnati, our city 
high schools, Pratt Institute, the Worcester Polytechnic 
Institute, the Massachusetts Institute of Technology, and 
other engineering colleges. With proper shop training 
and experience, such men are of great value in a manu- 
facturing organizataion. 

Particular care must be exercised in changes of design. 
He should look beyond the reasons presented, and par- 
ticularly look into what is ordered. This is especially true 
of the work in the toolroom, in the special manufactur- 
ing department, and of all the work under the charge of 
the superintendent of manufacture. He cannot use too 
much care or effort to keep the inspection in Al shape. 
To help in performing this general inspection work with 
sureness, the instructions to all other departments should 
be read over by him until he is thoroughly acquainted 
with them. Such a knowledge of them will save many a 
shop journey. 

He should study carefully all so called nonproduction 
departments, including the pattern-making department 
and the toolroom, and remember also that the superin- 
tendent of manufacture will need much of his attention 
and best assistance. The superintendent of assembly 
must be capable of handling foremen and helping them 
in the niceties of the work in their various departments. 
He must have the ability to keep work moving through. 

Everything in the nature of shop politics that is harm- 
ful to the company should be eliminated. The assistant 
manager should be cultivated and guided where necessary. 
There must be a capable understudy for every important 
position. He should keep building up the organization 
along permanent lines and be careful about tearing down. 
The assistant to the superintendent of manufacture 
should be an especially capable understudy, and able to 
fill the place, should occasion arise. 

The chief engineer should go the entire journey of his 
own work, seeing the end clearly himself, and also the 
importance of making every item clear to the men who 
follow him. (The general manager should note this par- 
ticularly.) He should be prolific in ideas, but exercise 
great care in making changes in designs, and still greater 
care in establishing the means to serve the end for which 
it was designed. When this means has been successfully 
obtained, he should not change. It is ruinous in cost and 
prevents economy in manufacturing. Never use two pieces 
where one will serve; but when designing the one piece, 
be sure that it can be manufactured in an inexpensive 
and successful manner. 

The man in charge of the drawing room should be an 
expert on machine-tool design, as well as a capable fore- 
man. This calls for a capable man. The modern ma- 
chine tool is a highly organized machine, and in its design 
calls for a knowledge of all kinds of engineering and 
mechanical work. The drafting department is one that 
always needs the assistance of the executives. It is im- 
portant that in this room there should be a thoroughly 
competent checker, through whose hands every item of 
design must pass. 

Good men must be kept in the cost, the tracing and 
routing departments. The latter should have thorough, 
continuous study, for it is capable of progressive improve- 
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ment. Definite standards of performance are always 
necessary; thus, a list of machines to be produced for a 
month, scheduled for as long a period in the future as 
possible, should be prepared and given to everyone con- 
cerned. This might be made out something as follows: 


Number of lathes to be Size of 
delivered each month lathe 
40 14 in. 
40 16 in. 
30 18 in. 


This, of course, is to be extended for the entire line of 
machines produced. The general manager should work 
diligently, earnestly and continually to better and im- 
prove the esprit de corps of his organization. When- 
ever the foreman of any department is not a big enough 
man to handle his work successfully, he should be re- 
placed as soon as the right man is found. It is not out 
of place to emphasize again that understudies must be 
present in all departments, so that the place of any im- 
portant man may be filled at any time and for any cause. 

In regard to his own qualifications and attitude toward 
his work: The general manager should not make the 
far too common mistake of failing to fit himself for the 
position. Men frequently accept managerial positions 
without having any adequate conception as to how little 
fitted they are to fill such a responsible position. They 
seemingly hope to get along by simply having the title. 
Such men lack .the first requisite, namely, initiative, or 
the ability to at once see what is wanted, and then bring 
their experience to bear upon it with confidence in their 
own judgment. Iniative selects that part of the work’ 
to be attacked first, where intelligent effort will do the 
most good. 

Let us outline the experience and qualifications of a 
man fitted for the position of manager in a large ma- 
chine-tool shop, and then trace the method by which he 
should take up his new duties and responsibilities. Suck 
experience might be first a technical education, then 
a regular machine-shop apprenticeship, followed by four 
years of work as a journeyman in some one of the best 
machine-tool shops in the world, then four years as fore- 
man, in charge of a toolroom in one of the best gasoline- 
engine factories in this country, followed by six years as 
general manager of a large machine manufacturing com- 
pany. Proofs of this experience, a pleasing personality, 
and good recommendations from former employers would 
be sufficient to qualify a man for the position of general 
manager, such as we are discussing. 

In order that he may have full knowledge of every de- 
partment of the plant he is to handle, and how it is or- 
ganized and officered, a set of written instructions, such 
as these, is given to him for his information. In addi- 
tion to this, the routine of work, from its conception to 
its finish, in the different departments, is given. Follow- 
ing these preliminaries, the following simple method will 
assist wonderfully in helping him to be at home in his 
new position in a short time. 

Any live, going machine-making concern has on its 
books orders in all stages of completion. The new man- 
ager being well posted in machine making in all its 
branches, will make headway by taking a list of all orders, 
with their promised dates of delivery, to see if any are 
overdue, and if so, what is needed to complete them, and 
assist immediately in getting them completed, then take 
the next most urgent orders in like manner and so on, 
until all of the details are well in hand. In two weeks this 
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work will put the new manager in contact with every 
department and every executive in the establishment. 

While getting this experience, he will have come in 
touch with any lame spots in the organization, and begin 
in a small way to better conditions in every department, 
insofar as they need his help. If he has initiative, his 
vision will enlarge with his new experience. He will see 
what is needed and soon begin to really improve the qual- 
ity of the work. 

When all this has been properly cared for, if he has 
ambition to increase the output, he will next get from the 
cost department a statement as to what each department 
is capable of producing. Then he can add or increase 
such departments as have the least relative capacity, in 
order to bring about the needed balance. This process 
can be continued throughout the plant. 

It is unwise, and may be ruinously expensive, to upset 
any department by making drastic changes too soon. It 
is far better to obtain both better quality and greater out- 
put by getting the limit from a department as it stands. 
This will frequently change the manager’s viewpoint, 
as to what additional equipment may be required, and 
may, on the other hand, result in consolidating one de- 
partment with another. This is the course of speeding up, 
as opposed to getting swamped with too much equip- 
ment. 

Finally, the general manager must be very strict with 
the foremen, in regard to the matter of frequent changes 
of men. Too frequent changes prevent an uptodate con- 
dition, and the building up of a well posted set of men. 
Each foreman must be exceedingly explicit in giving out 
work to his men, especially such work as they are not 
thoroughly acquainted with. He must require them to 
repeat back to him the instructions given, and get them 
to state how they will do the work, at the same time 
putting into their hands every facility for doing it well 
and quickly, and thus avoid spoiled work and lost time. 


ASSISTANT MANAGER 


Your first duty is to see that the head of every de- 
partment carries out his written instructions, and to show 
him, should occasion arise, that upon the more or less 
efficient manner in which instructions are carried out 
depends his future advancement in pay and _ position. 
Study all orders as they are received, give delivery to 
the order department on them, and especially where they 
have any special features. Keep in touch with the draw- 
ing room, pattern room, toolroom, cost department and 
purchasing department, until the job is on its way in the 
shop. Then keep in touch with the head tracer to see 
that work does not lag and that our promised delivery is 
kept. 

Observe whether the office routine blocks the move- 
ment of orders in any way and whether the handling of 
the orders through the drawing room is right. Observe, 
too, if the method can be improved upon. All this, of 
course, with the consent of the head of the department. 
See that all materials are of the right quality for the work 
the parts have to do and that all items required in 
the construction of the various orders are in the raw 
stockroom. If not, a special effort should be made to 


have them there in advance of the time they are wanted 
by the first operation department. 

Keep in close touch with the pattern shop, carpenter 
shop, storekeepers, sweepers, porters, painters, pipe fit- 
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ters, engineers, firemen, electricians and the shop fire de- 
partment. See that engineers clean the boilers every 
two months with mechanical cleaner and report im- 
mediately when coal or oil is not up to the standard of 
quality. Prepare samples of coal and oil for analysis every 
three months. 

See that electricians blow out generators and motors 
every two weeks, and clean out every electric hoist once 
every six months even to taking grease out of the gear 
box. Are lamps must be properly trimmed and cleaned 
and incandescent lamps must be protected by wire guards 
and kept clean. Keep in touch with all late-comers, ab- 
sentees and those who fail to ring in; also take note of 
any production department in which numerous changes 
of help take place. Discover the trouble if possible and 
supply the remedy. 

See that each department has its full quota of men 
and no more. Supervise the cost department and store- 
room. Lay out a fixed number of machines for erectors 
to finish each week and name them. Issue orders to the 
chief storekeeper for all stock orders to go through the 
shop, and regulate their sequence, always bearing in mind 
that all sizes of lathe groups are on hand for assemblers 
to draw from, and not tod many of the sizes that do not 
sell well. 

Keep check on all defective and spoiled work to see 
that it is properly charged back and returned by the re- 
ceiving departments and stores and purchasing depart- 
ments at the end of each month. Check the monthly 
report from the storeroom, of incoming and outgoing 
material. Also check the monthly report of the cost of 
sales of the previous month, as compiled by the cost de- 
partment. These two reports should be out by the fifth 
of each month. Send daily reports to the Metal Trades 
Association of all persons entering and leaving our em- 
ployment. Keep records of all accidents to employees 
and have them reported to the insurance company. 

Observe particularly that simple repair orders are not 
delayed through red tape. For instance, an order for a 
steady-rest, compound, full-swing, taper attachment, 
apron parts of any date, sliding tumbler, or in fact all 
repairs, should be classified as to date of design, pattern, 
style, etc., and kept on hand in a quantity to suit the 
demand, this demand to be determined by the number of 
orders received during the last six months. In fact, these 
could be kept on hand finished. Many of them are so 
trifling that the cost of keeping them is hardly to be 
considered. They are too costly, however, to put through 
alone. 

See that the routing department allows 30 min. for 
setting-up for all pieces six in number or less. See that all 
heads of departments assist in moving their production 
toward the store department. Also see that the fire drill 
is practiced not less than once a month and that all 
armatures and brushes on motors for shop use are in 
apple-pie order as to cleanliness and smooth, even sur- 
faces upon which the brushes operate. Also inspect the 
general shop orderliness. 

Keep a daily running list of all hourly rates except the 
office payroll, and have the time department show you 
every hourly rate set. Keep in daily touch with the pre- 
mium earned, by whom and for what. Large premiums 
are only due where the job shows they were increased 
month by month and through long periods of time. When 
the earnings are large on the first performance of the 
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work, a mistake has been made in the first setting. The 
incoming-material department, for erection work, will 
need the codperation of the cost department, and for 
spoiled work that of the purchasing department. 

On receiving the weekly production report from the 
man in cliarge of moving the work, check it over carefully 
and determine whether the machines specified will be 
finished. If not, notice must be given at once so that 
the customer can be advised of the delay, thereby obviat- 
ing unnecessary correspondence. 

Whenever a piece is changed or canceled, the drawing 
department must notify the cost department in writing, 
to be filed with the corresponding parts list, and the 
cost department in turn must notify the tracing depart- 
ment to recall both the ticket and the premium tickets 
for that particular piece. The pieces, with the ticket at- 
tached, must be delivered to the storeroom and the pre- 
mium tickets to the cost department. Foremen must ex- 
amine the work coming into their departments and see 
that it corresponds to the material called for on the at- 
tached shop-order ticket. 

The premium ticket should, wherever possible, remain 
with the work until the inspector has O.K’d the quality 
of the work. These tickets are to be signed by the in- 
spector and turned into the cost department. No changes 
are to be made on any premium ticket without consulting 
the cost department. No premium will be paid on any 
ticket where this rule has been violated. Eliminate wher- 
ever possible the use of continuation and helper’s tickets. 
Receve the report of the man in charge of the assem- 
bling as to whether his requirements are being thoroughly 
met by the stores department. 

When you find yourself unable to carry out all the 
items of work that seem to belong to the successful op- 
eration of any one department, it is suggested that you 
adopt the plan of investing the man in charge of the 
delinquent department with a little more responsibility. 
If he cannot carry it, perhaps some of his subordinates 
can. Good men are occasionally discovered by this 
method. 

When you satisfy yourself that any man in charge of 
a department has no interest in it beyond his pay, or the 
ending of the day, try to correct his point of view. If 
this cannot: be done look around for someone to replace 
him and in order that his department may not be for- 
gotten place over it the sign OYUL-+. Interpreted this 
means: ©) needs to improve; Y should be replaced; 
L. this department needs an assistant; + double up 
with some other department, etc. Keep careful watch 
on the sneak, the fourflusher, the man who te’ls tales, 
and particularly on anyone making a false statement, 
through laziness or indifference, or because he is a liar. 
Fire such men; they only do harm. 

CHIEF ENGINEER AND DESIGNER 

The chief engineer and designer shall design all new 
machines, attachments therefor, and all special appli- 
ances for orders that carry with them guarantees of time 
or production. The engineering work of the plant, 
covering the power, sprinkler system, labor-saving ap- 
pliances for expediting the movement of work, etc., shall 
also be designed by him. 

His decision is final on designs, but the superintend- 
ent of manufacture must, at all times, be consulted where 
modifications in designs are necessary to shop economies. 
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He must also listen to suggestions from the man in 
charge of the pattern shop and the head of the tool- 
room force. 

He shall be called upon by the selling department 
when information on questions of performance of prod- 
uct are requested n thei daly mail, should the man n 
charge of the correspondence not have sufficient knowl- 
edge to answer them safely. He should also see the first 
machine of any new design thoroughly tested as to the 
work it must perform before leaving the shop, and insist 
that no part is passed upon and shipped if in any way 
incomplete as to strength, ease of handling, and thorough 
adaptability for top-notch performance of the work it is 
designed for and sold to do. 

When a report from the user of the tools makes ex- 
pense necessary and the fault is ours, the engineer must 
either assume responsibility or fix it on the department 
head at fault. The general manager shall then take the 
matter up with the responsible party. He shall do every- 
thing possible to assist the drawing room to establish 
every economy of operation and consult the manager 
when any new equipment is found advisable in the draw- 
ing room. He shall keep well posted on the text and 
advertising pages of technical journals, regarding upto- 
date drawing-room practice as well as improvements in 
our line. 

Designs must be complete as to all important de- 
tails before going to the drawing room. Patterns must 
be examined before going to the foundry so as to catch 
and correct any ruinous weakness before castings, forg- 
ings, etc., are made. It is also the chief engineer’s duty 
to pass upon the purchase of new machinery and equip- 
ment when the need of this is advocated by various de- 
partment heads. He must listen to all suggestions froin 
department heads and in fact all employees, and when 
such suggestions are considered of value, use them, or if 
thought advisable, bring them up in meeting. 

It is his further duty to make mechanical tests of the 
various types of machines manufactured by the company. 
These tests shall include horsepower consumption, the 
cutting tools used, frictional losses, and all items cover- 
ing the general efficiency of the tools. These data should 
be tabulated and kept for permanent records. 


Drawine Room 


The man in charge of this department must be re- 
sponsible for prompt delivery to the routing departments 
of every repair order coming to it, the same day that the 
order appears in the drawing room. If the order deals 
with special work, the drawing room must advise the 
special department how many hours or days it will re- 
quire to deliver the drawing for the order to the rout- 
ing department. 

If the order deals with new transient work, the draw- 
ing-room superintendent and assistant must advise the 
correspondence department how soon it can be delivered 
to the pattern shop, the time to be based on the present 
work in the drawing room, men available, and the hours 
of performance. It must then be delivered in accord- 
ance with the time given. 

Separate filing places, for repairs, transient new work, 
and permanent manufacture should be provided for and 
rigidly kept. Transient drawings and even sketches 
should be provided with filing facilities that will make 
them instantly procurable when needed. These should 
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be divided and subdivided in the index under different 
headings such as repairs, transient, crankshaft, stud 
work, etc., this to include devices to turn pipe rolls, small 
and large blank gear jobs, pulley jobs, armature shafts, 
crankshafts of different throws, in inches, in number of 
throws, in diameter size, in length, also the special 
equipment used in each case. 

The tracing of drawings should be assigned to girls, 
if deemed wise, and a separate room can be provided ac- 
cessible only to the head draftsman, his assistant, and 
the filing clerk. An aide for this blueprinting, and 
possibly filing, may relieve the head draftsman and as- 
sistant to whatever extent may be deemed wise; this 
same aide being responsible for the delivery and time 
promised on repairs and transients. 

When a call for the man in charge comes from the 
shop he should demand to be told on what business ; then 
if the subordinate will answer, send him in response. 
Both chief and assistant should keep thoroughly posted 
on uptodate practice, as published in the technical jour- 
nals and index the good things or put them in a scrap- 
book. If drawings that cause great expense by reason of 
mistakes in either design or lack of care are delivered 
to the shop, the greatest fuss possible must be made by 
the man in charge. 

.When the man in charge decides that anyone in his 
department is either indifferent or lazy, discharge him or 
her at once. Keep a strict eye on this and eliminate con- 
tinually until a reliable force is obtained. Never dis- 
charge a person until after careful consideration, it is 
decided that such discharge is warranted. 

New orders for repairs and specials must receive in- 
stant attention, and the one who deals with them must 
be trained to understand and carry out their delivery to 
the routing department the same day that they are re- 
ceived, even if additional help must be used now and 
then. 

You are at liberty to inquire of the manager or as- 
sistant manager at all times the routing order of routine 
or new work. An order has been given and posted in the 
stenographers’ room that the number of all drawings 
sent out shall be written in the letter pertaining to 
them. 


PURCHASING AGENT 


The purchasing agent must look after all new building 
contracts and the maintenance of plant and buildings. 
He is invested with the purchase of all material, small 
tools, supplies, ete., and must look after all purchases 
until they are received. It is his further duty to see 
that all material that is short is obtained as promptly 
as possible. When the requisition is handed in by the 
storeroom or shop foremen, he must look up purchases 
for the previous six months and then determine whether 
by buying in quantity a better price can be obtained. 
This should be done for all items. 

He must audit all invoices as soon as material is re- 
ceived ; keep check on all defective and spoiled material, 
and see that it is charged back monthly to the proper 
party by the receiving and stores departments; tabulate 
all material received according to classification; check 
off the storeroom report each month for inventory pur- 
poses and see that the incoming-material report balances 
with the cashier’s report. 

He is further required to maintain a perpetual in- 
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ventory of all material charged to the storeroom; make 
up raw-material prices for use each month by the cost, 
stores and statistical departments ; see that all equipment 
for machines to be supplied to the customer is in the 
shop in time to keep the promised delivery; keep upto- 
date catalog files for general reference purposes, issue or- 
ders to the shop for all work for stock machines; send 
samples of drilling of all steel bars received to the chem- 
ist in order to see that the shipment comes up to con- 
tract specifications; receive the report of lathe beds on 
hand each Monday and make up an order from this on 
the basis of four months’ requirements, as shown by 
the sales of previous years. 

When a good article used in construction, such as 
steel, bronze, paint, etc., is found do not change unless 
for exceptionally good reasons. Particularly, do not 
allow the price alone to be the cause of changing. This 
also applies to all shop supplies. Be courteous in your 
treatment of all salesmen; some day you may be one 
yourself. 

Be fair and just in all deals. Use your knowledge of 
prices if you think it advantageous, but never disclose 
names. The man receiving such information from you 
will always make use of it to your disadvantage. Should 
a salesman sell you goods at a loss through error in 
figures, and later come and tell you of it, allow him to 
change his price, after you have satisfied yourself as to 
what the right price is. By granting him this favor, you 
make a good friend. 

The attitude of the executives in the shop toward 
you will, in a large measure, be a reflection of your 
attitude toward them. When quick action is required 
of you to get material, give it the very best attention you 
know how; for lack of material to complete a job means 
a halt in the system, consequently a loss of time—and 
time is the equivalent of dollars. 


INCOMING MATERIAL AND Stores DEPARTMENT 


The man in charge of this department shall have 
charge of all help used in connection therewith. He 
shall be responsible for the delivery, in the department 
where delivery is wanted, of every item needed, either 
for routing special or repair parts. This shall include 
all steels bought cut to length, or cut from the bar, and 
all castings either in iron, steel, bronze or aluminum. - 

He must, therefore, keep in exceedingly close touch 
with the purchasing and routing departments. He must 
instantly report to the assistant manager when parts are 
unobtainable, putting this information in writing and 
giving the date when ordered. A duplicate of this should 
be made so that the assistant manager may see at once 
where the fault lies. He must get his order 0.K’d. by 
the party receiving it in the purchasing department. He 
shall have general supervision of the stores department 
and of incoming and outgoing stores. This includes 
both rough and finished material and parts; also as- 
sembled machine groups awaiting setting up into larger 
groups and finished machines. 

When accommodation is lacking in the stores depart- 
ment he shall see the assistant manager as to ways and 
means, and consult him also as to rates paid all help 
in his department. He must check up all standard 
parts. If all the material is in the first operation de- 
partment and the order has no special attachment, it can 
be marked O.K. and filed. 
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If the order has a special attachment and no parts are 
in stock, he must immediately visit the drawing room 
and see that drawings are made and delivered in order 
that the promised delivery be kept. The speed at which 
the job passes through the drawing room determines the 
date of delivery of the order. 

After drawings have been issued, he will see that 
the patterns are promptly started upon, seeing the head 
of the pattern department in regard to delivery. By us- 
ing good judgment in getting patterns started before all 
drawings are out of the drawing room, much time can 
be saved. He should give preference to the parts that 
have the most work on them in the pattern shop and 
foundry. The pattern shop should always get out the 
most difficult pieces first, leaving the small jobs for later, 
in order to give the foundry ample time to make good 
connection. 

When all drawings are out it will be necessary to follow 
up the routing department to see that the job is routed. 
The cost department must then get out tickets and de- 
liver them to the receiving department, so that when 
castings and all material are received, the tickets can be 
instantly attached and the parts moved to the first oper- 
ation department. 

As soon as the first pattern is completed it must not 
be allowed to lie around the pattern shop waiting for 
the remaining patterns, if there are any, but should im- 
mediately be sent to the foundry and a delivery obtained 
from the man in charge, who should be held responsible 
for the delivery. After castings are completed, close 
watch must be kept that they are loaded on the first 
wagon that delivers castings to the shop, otherwise they 
are likely to be sidetracked for days, as past experience 
proves. 

Nine-tenths of the special castings should be put 
through the foundry in from one to three days. It is 
very important that the man in charge of the material 
and stores department visit the foundry every day, if 
necessary, to look after castings that are in a hurry. He 
should keep close watch on the foundry to see that 
hurry orders are expedited, otherwise castings which are 
plain heavy pieces and which are not wanted for months 
will be given the preference. Great care must be ex- 
ercised in ordering lots through the foundry to see that 
heads, carriages, aprons, tails, cone pulleys, quadrants 
and gear covers are rushed through first, because of the 
slow headway that is made in the shop on these parts. 
As soon as castings are received they should immediately 
be cleaned and stored until all parts are received: This 
means everything. 

The cutting-off department will be under the jurisdic- 
tion of the material and stores head so that he can take 
care of all cutoff parts, such as steel bars and brass 
tubing. He will consult the purchasing department if 
an order requires any of the following parts which are 
not in stock, and keep a daily follow-up system with the 
purchasing department: Steel castings, brass tubing, 
drop forgings, pipe fittings, lead-screw stock, controller 
rod stock, pans, pumps, covers, all 
hought screws, nuts, washers, pins, keys, springs, oil 
cups, oil-hole buttons, wicks for oiling aprons and spindle 
journals, name plates, index plates, instruction plates, 
ball bearings, turrets on bed, carriage and tool post, mo- 
tors, controllers, resistance boxes and all electrical at- 
tachments, triple gear head, internal gears bought from 


countershaft steel 
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parties on outside, white metal for lathe journals and 
all steel bars and brass tube stock. 

Forgings for orders made in our shops will come under 
him. After all parts are received for order, they should 
have a ticket attached, be loaded on trucks and sent to 
tke first operation department. 


Cutter Head for Boring Bar 


By Martin H. Baty 


The engraving shows a head for a boring bar which has 
the cutters spaced at an angle of 90 deg., so that the 
spring of the bar caused by either one or both of the cut- 
ters being forced toward the center by a heavy cut, will 
have the least possible effect upon the other cutter. Cut- 
ters placed in this way are less likely to chatter, and give 
good results, especially on heavy cuts. Of course, for a 
finishing cut a single cutter will always do the most ac- 
curate work. 

The cutters are set around at an angle of 15 deg. to 
give them top rake without grinding, thus prolonging the 
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life of the cutter very materially and also making it pos- 
sible to place the setscrew for binding them at a 15-deg. 
angle and by so doing forcing the cutter down onto the 
same seat that it is forced onto by the action of the work 
on the cutter while it is in operation. The adjusting 
screws A add greatly to the convenience and accuracy in 
setting and insure the holding of the cutters to their 
position. The holes B are made as shown to facilitate 
counterboring for the heads of the adjusting screw A. 
The head is secured to the bar by the setscrew C. 

Ad 
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Chalk to Prevent Mandrel Seizing 


By J. Arruur LAVIGNE 


Some five vears ago, | had a job of turning 50 steel 
gear blanks 5 in. in diameter, 114-in. face and 1-in. 
hole. In pressing the mandrel in the gear blanks, I found 
it would burr up and rip the hole in the blank. I used 
all kinds of lubricating oils and white and red lead on 
the mandrel before pressing in the gear blank, but the 
result was always the same. After trying everything else 
in the shop, I tried chalk. To my surprise, it was the 
best thing to use, as when I pressed the mandrel out it 
left the hole nice and smooth. Since then, I have used 
chalk on all driving fits that were to be driven in and 
out. In driving dowel pins in and cut of dies the use of 
chalk has resulted in similar satisfaction. 
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Broaching Work at the Alco Factory 


By Erwan VIALL 


SYNOPSIS—Details of broaches used to work out hexa- 
gon and six-spline holes in chrome-nickel automobile 
gears. Machining, hardening and tempering. A but- 
ton broach, work bushings, couplings, and a mandrel 
press turret broach. 

% 

The fact that in order to stand the terrific strain, 
gears used in modern automobiles must be made of the 
toughest steel that it is possible to use, renders the ma- 
chining processes interesting from a. number of view- 
points. Especially is this true of the broaching proposi- 
tion, as it has been difficult to obtain accurate informa- 
tion on the various phases of the subject. 


accuracy. The length of these hubs varies from 154 to 3 


in. and the time for each broach is 1 min. 20 see. and 25 
sec. return stroke. 

On the gear blanks shown in Fig. 3, five broaches 
are used. The first four operations are illustrated in 
order at A, B, C and VD. The fifth operation is shown 
in Fig. 4, and by carefully examining the splines, it 
will be noted that small grooves are cut in the corners, 


obviating the necessity of cutting to a sharp corner in 
order to make the gear slide well on the feathered shaft, 
and incidentally greatly prolonging the life and useful- 
ness of the finishing broach, as it is difficult to keep 
sharp corners on the teeth of a broach of this type in 
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The transmission gears used in the automobiles made 
by the American Locomotive Co., Providence. R. I.. 
made from chrome-nickel steel, and the 
for working out hexagon and six-spline holes in these 
[ am indebted to Supt. 
Buxton and Tool Supervisor Relph for the necessary in- 
formation. 

Three to out 
holes in the bevel gears shown in Fig. 1. 


are 
broaches used 


gears will be described in detail. 


the hexagon 


The separate 


broaches are used broach 
operations are represented in order by the gears A, B, C 
and D, two gears being shown for each operation, in 
order to show both ends of the hub. 

The proportions of the broaches used are given in Fig. 
2, and it will be observed from this that the first tooth 
of the first broach is the same size as the shank, but that 
several thousandths are allowed for tlie entering teeth of 
the following broaches. This is done to allow for the 
wearing or grinding down of the final teeth of the pre- 
ceding broach. The last four teeth of the finishing 
broach are left the same size to prolong the life of its 


Fic. 2. Diwenstons or HExXAGon BROACHES 














such tough metal. The length of these hubs varies 
from 1534 to 3 in. and the time for each broach is 32 
sec. with 18 sec. return, or an actual cutting time for 
the 5 broaches of 4 min. 10 see. 


The complete set of broaches is shown in Fig. 5, and 
the exact proportions are given in Fig. 6. The practice 
here, it will be 


short. the tooth length for the hexagon broaches being 


observed, is to make the broaches rather 
9* 


~4 


in. and for the six-spline only 15 in. This not only 
makes them easier to make, harden and handle, but 
quicker work can be done with them, as five of these 


broaches can be run through the work in less time than 
three long ones. 

Right here is a good place to bring out the fact that 
in designing all broaches, it should be borne in mind not 
to have the teeth so closely spaced that too many of them 
will be in the work at the same time. If there are, too 
much power will be required to draw the broach through, 
resulting in slower and more costly production and 
danger of stalling the machine or pulling the broach in 
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two. Closely spaced teeth also increase the danger of 
clogging with chips. These are points often overlooked 
by those designing broaches for special work. 


MACHINING THE BROACHES 


The practice at the Alco shop is to center bars of 
steel of the proper size, then turn and cut the teeth in a 
lathe, the larger sizes not even needing a steady-rest, 


but the small slender broaches being either supported in 
a steady-rest or by a follower. 
A very important point in making broaches for hard 
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broach. About 0.02 in. is allowed on the diameter 
for grinding, and on the spline broaches, about 0.015 
in. is allowed on the sides. 


HARDENING 


The steel used in making the Alco broaches is known 
as Styrian Blue Label, and the broaches are packed in 
large tubes with a screw cap on each end. The packing 
material consists of charcoal 2 parts and leather 1 part, 
and there should be at least 114 in. of the mixture on 
each side. 
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STYLE NO. 2 
Fic, DIMENSIONS OF SIX-SPLINE BROACHES 
steel, like the gears shown, is to undercut the teeth about The tubes are put into a Brown & Sharpe coal fur- 
2 deg. and form a smooth fillet at the root of the teeth, nace at about 1000 deg. F. and heated to 1500 deg., the 
so as to give the chip a nice curl and not merely scrape time depending on the size of broach being heated. For 


As a general rule, about 0.002 in. is al- 


per tooth. This allows the 


the metal off. 
lowed as the increase 1n size 


tooth to “bite” properly, even when slightly dull. 
After the teeth are cut, they are shaped in a miller, 
using a dividing head and a tail center to hold the 


taken to heat properly and allow 
the carbon to “soak i hr. For a 144-in. broach, 
21% hr., and a 114-in. g Pont 3 hr., or an average of an 
additional half echo for every quarter-inch increase in 
size. 


a 1-in. broach the time 
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When properly heated, the broaches are quenched in a 
large deep tank filled with thin linseed oil, being held 
by the shank and plunged vertically. This leaves the 
teeth extremely hard and tough and the inside compara- 
tively soft. The broaches are next drawn in oil to a 
light straw color, or to a temperature of between 400 
and 450 deg. F. Any necessary straightening is now 
done in a straightening press, careful heating being done 
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A Burton BroacH 
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means of a small, hard oilstone. Just back of the land, 
which is usually yy in., there is a relief of about 24% deg. 


given. 
A Burron Broacu 


A rather peculiar looking broach is shown in Fig. 7. 


This is called a button broach, and is used to run 
through a six-spline gear after broaching, to remove or 


burnish out any burrs or unevenness, so that the “bores” 
will all be of exact size. It is not intended primarily to 
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Fie. 8. Burron-Broacu DIMENSIONS 
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Fie. 9. Types or Broacn HoLpers 


Fic. 10. Types or Work BusHINGS 
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Fie. 11, Gear-Spiinine Fixture Fie. 12. 


with a torch, but this is seldom needed with this steel 
and method of hardening. 


GRINDING 


The grinding is done between index centers on a regu- 
lar grinder, using a free cutting wheel. The six-spline 
broaches are ground by using a thin wheel, set over the 
center line and grinding lengthwise of the flutes, rotat- 
ing the broach the necessary amount to grind the radial 
bottom and sides of the flute. 

The lands of the teeth are ground perfectly parallel 
with the center line of the broach, and in case any re- 
lief seems needed in practice, it.is given by hand by 
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Fie. 13. A Broacnine TURRET 


remove any metal; but to provide against possible ex- 
cessive pressure caused by too much metal, two scraping 
teeth are provided at A. The exact proportions of the 
type of broach are given in Fig. 8. 


COUPLINGS 


There are two common types of couplings or locks 
used to fasten the broach shank to the draw spindle of 
the machine. One uses the straight and the other the 
forked key, the two types being shown at A and B, Fig. 
9, respectively. The former is usually used on large 
broaches with round shanks of sufficient and 
strength to stand having a slot cut through them for the 


size 
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key. The other type is used for smaller broaches having 
a notch on each side of the shank near the end. 

The coupling C is used for three different keyway 
breaches of rectangular cross-section. The coupling 
shown at D was designed at the Alco shop to hold 
very small broaches which it was undesirable to either 
slot or notch. The holding device consists of two jaws, 
like chuck jaws, set into a turned block, and operated 
by a hand screw, as shown. 

Work BusHINGs 


A number of bushings used to locate work of various 
kinds on the draw head, are shown in Fig. 10. The one 
at A is used to cut two keyways at right angles to each 
other. Two broaches are not used, but one keyway is 
broached, then the piece is turned till the keyway is 
coincident with the blank slot, after which a key is thrust 
in to hold the work while the other keyway is broached. 

The bushings B, C and D hold work with taper holes, 
and /# with a straight round hole. The bushing F is for 
locating a small lever in which a square hole is broached, 
the lever being placed lengthwise of the groove across the 
end of the bushing. Only part of H shows, the other 
part being the same as the part shown. This is used to 
locate a certain size gear, the teeth of which fit the guides 
on the inside of the uprights. 

Another work holder for gears is shown in Fig. 11. 
The keyways cut with the gear held on this bushing will 
have a definite relation to the teeth, one of which fits 
between the two teeth at A on the locating block. This 
block is adjustable, so that gears of different diameters 
may be placed on it. 

A number of gages used for Alco gears and levers are 
showr in Fig. 12. The smallest square one at the left 
is ¥ in. square and the largest 2 in. The ones in the 
middle are for hexagon holes, and the others are for six- 
spline gears and shafts. 

TURRET BROACH FOR A MANDREL PRESS 


Hexagon holes are broached in cylinder caps in a man- 
drel press, using the turret broach shown in Fig. 13. 
The blind holes in the caps are chambered out at the bot- 
tom for clearance, and then the turret broaches are 
forced in, one at a time. The pin A serves to locate the 
broaches correctly and also to lock them in place dur- 
ing the cut. The “teeth” of the broach increase about 
0.002 in. in size. 


33 


° 
A Clamp 
Boiler stop valves, steam chests and other castings that 
must withstand pressure are usually tested by blanking 
off the flanges and applying hydraulic pressure. Such 
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A CLAMP 
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chests have different size flanges, are often of various 
shapes, and a quick means of getting these blanked is 
desirable. The engraving shows a useful clamp for this 
purpose devised by A. Blair, of Belfast, Ireland. It is 
made from two simple forgings put together and drilled 
for a hinge pin. The jaws are then drilled for an ad- 
justing bolt, the faces for the nut and head being dished. 
These clamps can be made in three stock sizes at small 
cost. 
tos 


Improved Tool-Post Attachment 


By A. Lucui 


The engraving shows an attachment for use on the 
tool slide of a compound rest. The tool is shown in posi- 
tion and is attached by the stud A, which fits into the 
compound rest of the lathe. Four taper pins B, fitting 
into taper holes, locate the different position of the tools. 
The spring lever C is released when the attachment is re- 
volved. 

Tension springs are placed under all four pins to keep 
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AN Improved ATTACHMENT FOR Use on Toot SLipeE or 
A CoMPOUND REsT 





them in the taper holes and against the tool. The stop 
pins D are used to locate the depth to be machined during 
the different operations. The shouldered pins £ are so 
placed that, should it be desired to carry the tool to a 
greater depth, they may be raised (as shown in the sec- 
tion) ; the stop pins D will then slide through the hole. 
A number of combinations can be used in connection with 
this tool post. 
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Charts for Helical Torsion Springs 


By Joun B. PEppLet 


SYNOPSIS—Designing charts for helical torsion springs 
which give the strength and deflection for springs of both 
round and square wire. 

3 

The charts are to facilitate the application of the for- 
mulas for the strength and deflection of helical torsion 
springs. They are based on the equations for the bend- 
ing of straight beams and are, therefore, inexact when 
applied to curved wire. But since the curved-beam the- 
cry is complex and since the error due to the use of the 
straight-beam theory is small, with the usual proportions 
of wire diameter to coil diameter, the straight-beam for- 
mula is in almost universal use for springs of this de- 
scription, and is accordingly employed here. 

The strength chart will generally be used first to deter- 
mine the necessary size of wire for the given moment. 
Then the deflection chart is used to give the necessary 
number of coils. Directions on the charts fully explain 
the method of procedure. It sometimes happens that 
wire of rectangular, rather than square section, is desired. 
While the charts will not directly take care of such cases, 
they may be made to give the desired results with a 
little calculation. 

Let us assume, for instance, that we wish to use a wire 
0.2 in. thick (perpendicular to the axis of the coil) and 
want to carry a load of 120 inch-pounds with a fiber 
stress of 60,000 lb. per sq.in. We first find from the 
chart the load which may be carried by a square wire 0.2 
in. on a side. This is 80 inch-pounds. The load which 
may be carried will be proportional to the width of the 
wire (the dimension parallel to the axis of the coil). 
Hence for a load of 120 inch-pounds, we will need a width 
of 12° & 0.2 in. = 0.3 in. 

The deflection, on the other hand, will vary inversely 
as the width. Hence, in the example shown on the deflec- 
tion chart, if we use a wire 0.2x0.3 in., instead of a wire 
0.2 in. square, our deflection will be % of a revolution in- 
stead of one revolution with the number of coils given. 
Or if we must have a deflection of one revolution, it will 
be necessary to increase the number of coils by 50 per 
cent., which would mean 37% coils instead of 25. 

The constants to be used in these formulas should, 
where possible, be determined for the particular material 
to be employed. If this is not possible, the following 
figures will give an idea of the generally accepted values. 
For ordinary steels, E will be found to lie between 25,- 
000,000 and 30,000,000, with an average of about 28,000,- 
000. The safe fiber stress in bending may be taken at 
from 80,000 to 100,000 for tempered steel and from 
30,000 to 40,000 for untempered. 

Brass wire is frequently used for springs of this char- 
acter, but unfortunately very little reliable data are at 
hand as to the proper constants to use, the various author- 
ities differing among themselves several hundred per 
cent. This is probably due, in part at least, to the fact 
that the term “brass” is somewhat indefinite and is used 
for alloys which vary considerably in composition. It is 
probably true also that the drawing and annealing which 

*Prepared for F. A. Halsey’s forthcoming “Machine De- 


signer’s Pocket Book.” 
+Professor machine design, Rose Polytechnic Institute. 


the wire undergoes in the process of manufacture may 
have a marked influence on the values of the constants. 

Some rough experiments made on spring brass wire 
gave values of F ranging from 13,000,000 to 14,800,000 
with an average of 14,000,000. The safe fiber stress is 
usually based on the elastic limit, and it was very difti- 
cult to determine this point with any great degree of 
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Formulas: m= 4 + ( round wire ), M= $F ( vare wire ) 
where M is the twisting moment in inc Pela bo mr the safe 
fiber stress; d, the diameter of round wire; $, the thick- 
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STRENGTH CHART OF HeticaL Torsion Sprines 


accuracy. The stress-strain diagram appeared to have 
a gentle curvature throughout, due, no doubt, to initial 
stresses left in the wire from drawing, but there was no 
sharply defined bend in the curve by which the elastic 
limit could be accurately located. Its position was, there- 
fore, somewhat uncertain, and the figures below are given 
with that understanding for what they are worth. 

Wires were tried whose diameters were 0.103, 0.16% 
and 0.204 in. and gave elastic limits ranging from 86,000 
to 39,000. The experiments were too few and the re 
sults too indefinite to form a basis for any general con- 
clusions, hence the figures given should be looked upon as 
suggestive only. If we take the lower values and assume 
that the safe fiber stress will be about half the elastic 
limit, then it would appear that stresses of from 15,000 to 
20,000 could be used in designing. 
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Formulas: a=S66]. MPN (round) a> 210 MPN. (square) 
where a,is the an§ le of twist in’degrees; 5 , the twisting meas 20,000 


moment in inch-pounds; D, themean diameter of the 
coilin inches; N,the number of coils;€, Young's modulus 
of elasticity; A, the diameter of roundwire; %,the 
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Machining Gas-Engine Cylinders and Parts 


SPECIAL CORRESPONDENCE* 


SYNOPSIS—In gas-engine work, the cylinders are a 
very important part and require careful consideration. 
Cylinders over five inches in diameter are bored in a sin- 
gle-bar machine, the bar being worm driven and as large 
as can be used. Cooling the cylinders between the rough- 
ing and finishing aids very materially in producing ac- 
curate results. Brakes are provided on all machines to 
insure quick stopping and to save time between cuts. Fia- 
tures for the engine lathe enable duplicate work to be 
done rapidly. Special devices are used for boring the 
pistom-pin holes in the piston in order to insure their 
being square with the outside. 
3 

In the boring department of the Root & Van Der Voort 
Engineering Co., East Moline, Ill., will be found Baush 
boring mills from 36 to 63 in., with side head; two 30- 
in. Bullards, two Barret cylinder-boring machines, and 
one horizontal-spindle boring machine for general work, 
as well as two keyseating machines. Placing the key- 
seating machines in this department is an advantage in 
routing the work, as many pieces, such as flywheels and 
pulleys, go to the keyseater directly after the boring op- 
erations are finished. Here, as in other departments, all 
work is done under the immediate supervision of a gang 
boss. 

One of the important points in gasoline-engine con- 


heads in place, boring and facing can be carried on at the 
same time when necessary or desirable. 


COOLING CYLINDERS BETWEEN BorINGs 


Allowing a cylinder casting to cool between the opera- 
tions of roughing and finishing the bore aids materially 


in producing accurate results. The machine here used 











Fic. 3. Bortne A LarGer CYLINDER 











Fie. 1. Bortne CyLinpEeR In DovusBLEe FIXTURE 


struction is to have a true cylinder. Cylinders 5 in. in 
diameter or larger are bored in a Barret single-bar ma- 
chine, in which the bar is worm driven and is as large 
in diameter as can be used. It extends through into the 
outer bead and has sufficient traverse that it may be with- 
drawn for removal of the boring heads or cylinder. The 
machine is provided with facing heads, which can be 
clamped to sleeves which turn in the main bearings of 
front and rear heads. These sleeves are driven by the 
boring bar of the machine, so that by clamping the facing 

*This article is the fourth of a series covering the methods 
of the Root & Van Der Voort Engineering Co., Moline, Ill., and 


repared by Messrs. Houston, Strombeck, Miller and Steen, of 
ts organization. 








has a cross-table movement of considerable range; and 
in connection with it, a fixture which will hold two cyl- 
inders. The fixtures used differ somewhat in design 
according to varying type of engine. With either type 
of fixture the work of setting the cylinder in place is 
quickly performed as it is only necessary to tighten two 
bolts. As Fig. 1 shows, the clamping is done by handle 
screws, and the bearing points are all adjustable. 

With the fixtures shown in Figs. 2 and 3, swinging 
clamps are used, the bolt holes in one end of the clamps 
being slotted out to the edge so that when nuts are 
loosened the clamp may be swung clear of the cylinder 


casting. The boring, both rough and finishing, is done 
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by heads, each having four cutters. There are two heads 
used for each size of cylinder, one for roughing and one 
for finishing, the operation being as follows: 

A cylinder is placed in the fixture and clamped in 
place. The table is moved over until it comes central 
with the boring bar, this movement being regulated by a 
stop. At this point the rough-boring head is put in 
place, the boring bar, pushed through into place and the 


head secured upon the bar. While the roughing cut is 
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driving pulley, so that it can be quickly stopped with 
bars or facing heads in any desirable or convenient posi- 
tion for tool adjustment or for other purposes. Two of 
these machines are arranged close enough to be served 
by a small jib crane. Whenever size permits, the cylin- 
ders are transported in large tote boxes, both to and 
away from the boring machines. 

For the occasional job of the character shown in Fig. 
t, the usual method of procedure is followed, employing 
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Fig. 4. Borine-Mitt EQuipMENT 
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Fic. 6. FIXTURE FOR 


being taken in the first cylinder, a second one is placed 
in the other end of the fixture. 

When rough-boring and rough-facing are completed 
in the first cylinder the bar is withdrawn, the table is 
moved over, and the second cylinder rough-bored while 
the first evlinder is cooling. When the second evlinder 
is rough-bored and faced, the first one is moved back to 
position. The boring heads are changed, and the finish- 
ing cuts taken, while the second one is cooling. 


STOPPING MACHINES WITH A BRAKE 


To facilitate the operation of this work, the machine 
is provided with a powerful brake in connection with the 
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Fic. 7. Tue Hontpine Fixture 


the turret carrying the tools used for both boring and 
turning. In addition to the usual form of core drill, 
boring bar, and floating reamer used for the boring, a 
special tool holder of rigid construction is used for the 
facing and turning tools. Special pieces bolted to the 
chuck jaws serve to hold and drive the pulley. It will 
be understood that the head must be placed at an angle 
for turning pulleys with a crowning face. 

Fig. 5 illustrates a method of utilizing a side-head 
mill or vertical lathe, for operating on several surfaces 
at one time. The turret head is used for boring the 
hole, turning and facing the hub, and facing the upper 
side of the rim. The side-head tools are used to turn 
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the face and under side of rim. The work is centered 
and held in place by chuck jaws while the thrust of the 
cutting tools is taken by drivers bolted to the table. The 
power device for operating the turret and the turret sad- 
dle on the rail, is a great help in expediting work of this 
character. For finishing the opposite side of the hub a 
centering plate and stud are placed on the table of the 
mill. The wheel is placed over the stud and clamped in 
place, and a driver bolted to the table is used to carry 


the wheel against the cut. The turret tools are then 
used to turn and face the hub. 
FIXTURES FOR ENGINE LATHES 


The lathe department is made up of standard engine 
lathes, turret lathes and a few other tools, including a 
good cold saw, and one centering machine. Special fix- 
tures are used whenever a sufficient quantity of a part 
will justify their use. Fig. 6 shows such a fixture in 
place in the lathe, with the tools used in the operation, 
which is boring, reaming and facing the bearing of a 
piece of a shape that is difficult to handle in any other 
manner. 

A separate view of this fixture with a casting in place 
is shown in Fig. 7. The casting is chucked true with the 
cylindrical portion by placing it in the V-shaped part 
where it rests upon fixed supporting points. The base 
of the casting is placed back against the faceplate, the 
edge coming against a stop pin with a binding screw 
opposite. A swinging clamp is brought over, and held 
in place by a catch at the end, while a binding screw is 
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bolt holes are drilled through the flange, using a simple 
form of template for the drilling operation. 

These bolt holes serve to locate the casting on the bor- 
ing fixture as they fit over pins placed in the surface of 
the angle plate. This brings the boring and drilling into 
proper relation with each other in a satisfactory man- 
ner. In each case the turret tools used are core drill, 
boring bar and reamer, the boring bar being used to true 
the hole after the drill, and leaves just enough for the 
finish. The pieces are held in position by 
and studs, springs being used under the clamps 


reamer to 
clamps 
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set down upon the work to hold it in place. By using 
different sets of stop screws the fixture is made to answer 
for several sizes of castings of the same general shape. 
This arrangement holds the work securely, is quickly 
operated, and is an efficient appliance for the purpose. 
There are numerous parts, of which only a few pieces are 
used, and where an expensive jig or fixture is not advis- 
able, and which require a certain degree of accuracy, 
that can be readily handled on an engine lathe. Figs. 8 
and 9 show two examples of this class of work. In each 
case an angle plate is bolted and doweled to the face- 
plate of the lathe at the proper distance from the center 
to give the correct height to the bearing. The bottom 
faces of the castings to be bored are disk ground, and 





Hotpine Work on ANGLE PLATES IN THE ENGINE LATE 
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to keep them up so that work can be easily placed or re- 
moved. 
Boring Pin Howes 1x Pistons 
Among other work of interest in this department is 
that of boring the pin holes in small pistons as in Fig. 
10. The fixture for this work consists of a T-shaped 
casting, the central portion of which is threaded to fit the 
spindle of the lathe. The body of the fixture is accur- 
ately bored at a right angle to the spindle and is split half 
way on opposite sides and ends for the purpose of clamp- 
ing the piston in place. The pistons are previously 
ground to size, the boring of the pin hole being the last 
operation except cutting the keyway in one end of bore. 
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The piston is placed in the fixture and centered as to 
the alignment of pin bosses by means of the centering de- 
vice, which is shown lying on the carriage just in front 
of the turret. This centering device is used by placing 
it inside the piston, and as it is self-centering in the 
piston, it is turned until a projecting cross-handle comes 
in contact with pins in the edge of the fixture. After 
centering, the piston is clamped in place. The tools used 
are the drill, boring tool, facing tool and reamer, these 
being used in the order named. 

To use the facing tool, the lathe is stopped, and the 
cutter, a double-end one, is held between the bosses 
while the bar is inserted, and kept in place by a milled 
head slip pin. The lathe is started and the bosses faced 
by moving the carriage in each direction, the amount of 
movement being determined by a stop. One part of this 
stop is bolted to the carriage and the other part to the 
lathe bed. 

., When the facing cutter is in position, a sliding plug is 
moved forward, and projects between the locknuts on the 
stop rod bolted to the carriage. When the facing is com- 
pleted, the stop plug is withdrawn, the lathe is stopped, 
and the pin which holds the cutter in place is removed 
by means of the special hook wrench shown on the car- 
riage in front of the turret. The cutter is then re- 
moved and the arbor withdrawn, the lathe again started 
and the hole reamed to size. The whole operation is quick- 
ly and accurately performed. Standard-type lathes, 
with turrets on the carriages, are used for this work. 

All tools, jigs or fixtures for these jobs are kept in 
properly marked boxes in the toolroom, each job having 
a complete individual outfit; in many cases duplicate 
tools are kept in stock for use in case of accidental break- 
age in order that work may not be delayed. 

A feature of interest in all this work is that the first 
piece of a lot is inspected carefully before continuing the 
operation, thus checking the correctness of the fixture and 
all tools used in the operation. The wage payment in 
this, as in other departments, is according to piece-rate 
system, under which a piece price for any job is based 
upon an actual demonstration of the work required. 
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Apprenticeship 


By Hi Srsriey 


When a young man is about two years old, he hasn’t 
yet begun to think of what trade he wants to follow when 
he gets older—his mind is on his meals, mostly—frequent 
and regular ones. At six, if he thinks of any trade at all, 
he aspires to be a scissors grinder or a cowboy or a pirate. 
Ten years later, when he seriously looks about for a line 
of work to follow, he covets the position of that immacu- 
late creature who dispenses chocolate sodas behind an 
ornate marble fountain, or perhaps he envies the nattily 
dressed young chap who sells neckties and shirts. And 
again, if he has plenty of red corpuscles in his blood, he 
wants to be a chauffeur. He doesn’t stop to consider 
that after ten years of dispensing or selling or chauffing 
the glamour is quite all worn off and he is about where he 
started. 

But few of the boys aspire to be machinists. There 
isn’t anything about a machinist’s job that appeals to 
them. The prospect of sitting all day before a noisy, 
greasy machine tapping nuts when they. would much 
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prefer—at that age—to be out batting flies or catching 
suckers, is not at all alluring. The hours are long, and 
while the work is not hard, it is often monotonous. Being 
impatient, the average young man cannot see how he is 
learning much by doing the same thing over day after day 
for six months. He knows that if he had his own way 
about it, he would be a skilled mechanic inside of 30 
days. 

With mingled emotions I recall my own aprenticeship. 
It covered a period of three weeks. In that time I learned 
the trade from soup to nuts and back again. In fact, my 
training was so thorough that even now, years afterward, 
I can step into any machine shop and pick out an arbor 
press or a shaft hanger without the least hesitation. Of 
course, I will admit that everyone doesn’t learn that 
fast, but you see I was pushed through more rapidly 
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than most of them. My foreman was mighty strong on 
the push—he never let up until I reached the front door. 
Then he told me that I ought to go to some big plant 
and start in right at the top. He didn’t have any position 
to offer a man of my caliber. 

Still following the trade? Oh, mercy no! I write 
the “Household Hints” for a country newspaper. In my 
spare time I earn a little extra money selling holeproof 
hose—for gardens and lawns, I mean. But to return to 
our subject. My first job, as I recall, was drilling oil 
holes in feed brackets. This work was done on a sensi- 
tive drill. It was the most sensitive drill I ever saw. If 
it was not humored and petted it would hump up its back 
and pout and refuse to do any work at all. Moreover, 
the holes had to be drilled in at an angle and the point 
of the drill had a tendency to slide all over the place 
before it took “a-holt,” and then before it was half way 
through the metal, it would cramp and break. I ex- 
plained to the foreman that I could turn out lots more 
work and do a better job by drilling at right angles in 
a different spot, and he complimented my intelligence and 
remarked that to be a success an oil hole must lead to the 
department of the interior, whereas in my plan the hole 
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would only penetrate some of the superficial tissue and 
not lead anywhere in particular. 

In due time I got so I could shoot the holes through 
where they belonged, but the belt kept slipping on the 
machine every now and then; so I devised an ingenious 
belt shifter that would throw on when the feed lever was 
pulled down, and shift back when the lever was raised. 
When the foreman came around and took one look at the 
shifter, he mumbled something about my being “too darn 
bright for this place,” and set me to work trucking cast- 
ings. A few days of this gave me a chance to reflect on 
the futility of trying to learn how to be a machinist, and 
I-was just about to leave and try to get a job in the blu- 
ing works, when I was shifted to a miller. Then I took 
more interest in my chosen trade. That miller was a lot 
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of fun. My first job did not require such an awful lot of 
skill, because the foreman set up the work—brass bars 
to be slotted—showed me how to start and stop the ma- 
chine, and that is all there was to it. But it got tiresome 
after a while, so I put in a few extra slots in some bars 
one day to improve their appearance, but I guess it was 
not just the right thing to do. The foreman was dis- 
pleased. More than that, he was very angry. In no un- 
certain terms he told me to go to the office and get my 
$3 and never show up again. He was a husky foreman, 
so I took his advice. Well, that put an end to my me- 
chanical career, but when I look around and see the boys 
who started out with me, and who stuck to it and in 
consequence are drawing $3 and $4 a day, it furnishes 
a lot of food for thought. 


os 
rd 


Automatic Grinding of Wood-Working Tools 


By Frepertck ELuis* 


SYNOPSIS—Proceeding on the assumption that the 
economy resulting from the use of the automatic grinder 
in metal working was equally applicable to the tools used 
in wood working, the two machines illustrated were de- 
signed. The work of these has amply vindicated their 
design and construction. 
$23 

Recent years have seen great improvements in produc- 
tion methods and the equipment of metal-working shops 
as the product in these lends itself readily to modern pro- 
cesses of manufacture. In the foundry and machine de- 
partments of progressive plants the benefits of standard- 


*Instructor, pattern department, shop laboratorias, Uni- 


versity of Illinois. 


ization have been realized to.the utmost through special- 
ized machinery for duplicate manufacture on a large 
scale. Coincident with the development of production 
machinery in the metal trades a marked advance has 
been made in shop methods, tools and facilities, all of 
which have improved the quality, increased the output 
and cheapened the cost of the product. 

A similar but not equal development has taken place in 
the wood-working industries owing to the differences in 
the character of the medium employed and the attendant 
problems of manufacture. This is particularly true in 
the manufacture of patterns, although in less degree in 
other departments of the wood-working industry. Gen- 
erally considered, the details of manufacturing processes 
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in metals are more highly developed than those in wood 
and other materials of a milder nature than iron and stee!. 

This fact is readily apparent through comparison and 
is illustrated in a typical way by the methods employed 
in grinding metal- and wood-working tools. While auto- 
matic grinding machinery for all types of metal-working 
tools is in almost universal use we find in contrast the 
wood worker still clinging to hand grinding methods lit- 
tle changed from the practice of years ago. It is true 
that some automatic grinding is done, but it is on special 
cutting tools and constitutes a small percentage of the 
whole. 

Considering the economy of the automatic tool grinder 
for metal-working tools it is logical to assume that the 
same advantages would result from their application to 
the tools’ used in the wood-working industry. Proceed- 
by a desire to fulfill 
by tool manufactur- 


ing on this assumption and actuated 
a very necessary need, not being met 
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room in the regular shop routine and ground to the 
standards required by the department. Average grind- 
ing records for a few of the typical tools are as follows: 


Actual Time in Minutes Efficiency of 

Machine Ovex 

By Machine By Hand Hand _ 
0 
Inside gouges j in... 2.5 10.0 300 
Outside gouges 1 in. 2.0 10.0 400 
Plane irons 2 in.. 1.5 9.0 500 
Chisels 1} in.... 1.5 9.0 500 
Skew chisels 1 in. 2.5 12.0 380 
Side cutting tool 1 in 3.0 10.0 233 
Diamond point 1} in.. 3.0 10.0 233 

GRINDING RECORDS FOR TYPICAL TOOLS 


The efficiency of machine over hand grinding in the 
matter of time is very marked, as the table shows, and 
the figures become especially interesting when the su- 
perior quality of the machine grinding is taken into 
account. While the hand grinding of the tools under ob- 
servation may be considered as satisfactory, the usual ir- 
regularities in angle and keenness were present. In the 
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Fic. 3. GRINDING ATTACHMENT FOR Wet GRINDER 
ers, the question of automatic grinding machines for the 
pattern department of the shop laboratories of the uni- 
versity has for some time received serious consideration. 

The outcome of this study has been the development 
of two grinding machines especially adapted for grind- 
ing all wood workers’ tools such as inside and outside 
gouges, plane irons, chisels, skew chisels, side cutting 
tools, diamond points and similar tools. The work of 


these machines is accurate, rapid and uniform. After 
the proper cutting angle is established all tools are 


ground to an exact standard and in the minimum time. 
EFFICIENCY OF HAND AND MACHINE GRINDING 


Records of the time of grinding tools by hand and 
machine have been kept for a period extending over the 
past year; therefore the figures in the table below are 
presented with the assurance that they represent the rel- 
ative efficiencies of the two methods of grinding. Tools 
were taken as they came from the benches to the tool- 
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machine grinding, however, all tools were accurately 
ground and uniform. 

The general unreliability of figures for grinding is 
fully realized in presenting those above. The condition 
of the tool before and after grinding, the style and effi- 
ciency of the grinding medium, and the standards em- 
ployed, are all variable factors in different shops. The 
actual times of grinding the various tools are compara- 
tive, however, for the hand and machine methods in the 
shop laboratories. There is no desire to offer the figures 
for comparison with those of other shops where dif- 
ferent conditions prevail. 

While the time of grinding with the machine is a 
fraction of that required by hand, the superiority of the 
former over the latter method is in the quality of the 
work. In this there is no opportunity for question. In 
the final analysis the superior quality of the work per- 
formed by the machine is the controlling factor in a 
choice between the two methods. 
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The machines under discussion are similar in principle 
but considerably different in design according to the 
varied nature of the grinding to be performed. The 
gouge grinder is illustrated in Figs. 1 and 2. It con- 
sists of two grinding. wheels mounted on a special stand 
provided with adjustable supports for holding the tools 
in standard position against the grinding surfaces. 

Fig. 1 shows the outside gouge attachment in use. The 
gouge is held at the proper angle by two supports; one 
near the cutting edge and the other at the end of the 
handle. With the gouge in position the operator can- 
not grind the tool except in the proper manner. Grind- 
ing is accomplished by rotating the tool against the side 
of the emery wheel. 

GRINDING INSIDE GOUGES 

Inside gouges are ground on the same machine but 
upon a different grinding wheel which is 6x3g in. with 
the circular face. The latter is maintained to gage. 
The same methods of holding the gouge are employed as 
shown in Fig. 2, and the principle of grinding is similar 
except that the tool is rotated over the face of the 
wheel to provide the inside cutting edge. 

Grinding of all tools with regular or straight cutting 
edges is accomplished by an attachment to a wet grinder 
as illustrated in Figs. 3 and 4. The device consists of 
an adjustable tool holder which can be instantly ad- 
justed to various positions. The tool holder is mounted 
on crossways or slides of the base, parallel with the face 
of the grinding wheel. Grinding is performed by placing 
the tool on the holder and moving it back and forth 
across face of the wheel until the desired edge is ob- 
tained. With skew chisels, ete., the angle of the tool 
with reference to the wheel is changed as shown in 
Fig. 4. Different cutting angles are obtained by adjusting 
the table of the tool holder, a simple process of the move- 
ment. 

Reference to the photographs will show the construc- 
tion of the machines, their simplicity, and the ease of 
their operation. While the machines are simple and in- 
expensive, they have proved to be remarkably efficient 
and satisfactory. Grinding is rapidly and cheaply per- 
formed by a boy with the same degree of excellence as 
obtains in metal-working shops where tool grinding has 
grown to be an art. The economic advantages of ma- 
chine grinding in the wood-working industry are quite 
apparent, as an inexpensive boy can grind all tools for a 
Jarge number of men, do it better and cheaper than they, 
and turn the grinding time losses of high-price men into 
periods of productive work. 
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Suggestion for a Wire-Gage System 
By Rayna DopGe 


As there is considerable discussion at present relating 
to wire gages, the purpose being to introduce more uni- 
formity into the present methods of measuring wire and 
sheet metal, the attention of readers is called to some 
ideas on the subject which I have advocated. It would 
be useless to discuss in this connection the merits and 
demerits of the ten or twelve wire gages in ordinary use, 
including the United States standard gage, the gage of 
the Associated Automobile Engineers, and the decimal 
gage of the Pratt & Whitney Co., which are recent in- 
troductions. 
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As the American Society of Mechanical Engineers has 
appointed a committee for the purpose of looking into 
this matter, we shall probably have another and different 
gage recommended in the near future. If a new gage is 
devised and recommended, like the others it will prob- 
ably be constructed on the decimal system, and perhaps 
contain fractions of.impracticable length. The gage here 
proposed is founded on binary divisions of the English 
inch, similar to those we see on the ordinary machinist’s 
scale. A few general considerations of the subject of mi- 
nute measurements are quite appropriate here. 

The decimal system in numbers is not well adapted to 
the needs of the ordinary man; in fact decimal fractions 
are much of a mystery to many intelligent mechanics. 
Many who understand common fractions are frightened 
by decimals. Psychologically, and physiologically, the 
human being is built on the bilateral plan. A man has 
two ears, two eyes, two arms, two legs, and his brain is 
two lobed, giving him a tendency to thing in twos. A 
mechanic can divide a given space by eye into two equal 
parts very accurately, much nearer than he can guess at 
a fifth or a tenth of the distance. 

Regardless of the fact that our coinage is founded on 
the decimal system, we have divided the dollar into 
halves and quarters, and then into dimes, which is as 
near as we could get to half of twenty-five, unless we 
made use of an inconvenient fraction. The dime is again 
halved, and then we made both 2-cent and 3-cent 
pieces, neither of which proved a success. If the 
tional government were to coin a 24%4-cent piece, as it has 
coined a $2.50 gold piece, such coin would probably be 
appreciated and used by the public. In fact, the manner 
in which it has been seen fit to divide the dollar is a 
standing protest against the decimal system of coinage. 

Many other illustrations of the natural tendency to di- 
vide time, space and quantity by two might be given, 
but it suffices in this connection to call attention to the 
fact that the natural method of comparing quantities is 
by multiplication or division, using two as a factor or 
divisor. It is only when the subject matter is removed 
from the ordinary concerns of life, that we find com- 
plications in weights and measurements, as in land meas- 
ure and apothecaries’ weight. The method of continu- 
ous subdivision by two, which we see in the divisions of 
the English inch, has evidently been adopted through 
the practical common sense of the English people, in- 
fluenced by the feeling that halving a magnitude is the 
rational method of dividing it into parts or of compar- 
ing those parts with itself taken as a unit. 


THE ProposeD SysTeM 


' It is proposed to continue this system in the construe- 
tion of a micrometer, that is to subdivide, by continuous 
division, two by */,, in., the smallest magnitude ordi- 
narily to be found on the machinist’s scale. If the mi- 
crometer screw were cut 32 pitch, and the beveled edge 
of the thimble had 32 divisions, each division would rep- 
resent gy X ss yosz in., which it is proposed to provi- 
sionally name a line. As far as known, the only other 
units denominated line are the old English line, 7, in., 
and the button maker’s line, */,, in., the use of which is 


confined to the trade, and would never be confused with 
the unit proposed. 

That 1024 of these lines equal one inch is the basis of 
the proposed system. 


As each line represents yy of sy, 
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four lines equal 4 of */,,, org},in., which is the unit 
proposed on the contemplated wire gage. It is proposed 
to subdivide the line by means of a vernier, just as the 
thousandth of an inch is divided on the ten-thousandths 
micrometer, excepting that eight lines on the barrel shall 
occupy the same space as seven lines on the thimble, 
thus giving eight divisions of the line. These subdivi- 
sions will tentatively be named points, and will be dis- 
tinguished by prefixing an en-dash (-); thus 6-3 is 
read six lines; three points. 

Of course a micrometer graduated in the manner de- 
scribed, although perhaps better fitted for ordinary me- 
chanical operations than those at present in use, would, 
under existing circumstances, scarcely be expected to 
supersede them, and would be needed only by the man- 
afacturers of wire gages, or perhaps, in some instances, 
for the verification of gages already in use. As each size 
on the wire gage is 14 of */,,, any given size on the gage 
is always 14 of the corresponding number of lines on the 
micrometer, and a table of sizes might be arranged in 


this way. 

Gage size Lines Points Gage size Lines Points 

3 13 52 

3 2 14 56 

3 4 15 60 

3 6 16 64 

1 4 18 72 

1 4 4 20 80 

1 5 22 88 

1 6 24 96 

1 7 26 104 

2 8 28 112 

2 9 30 120 

21 10 32 128 

2 ll 36 144 

3 12 40 160 

34 14 44 176 

4 16 48 192 

43 18 52 208 

5 20 56 224 

53 22 60 240 

6 24 64 256 

7 28 72 288 

8 32 80 320 

9 36 88 352 

10 40 96 384 

1l 44 104 416 

12 45 112 448 

120 480 

128 512 


It will be noticed that, contrary to the usual practice, 
the larger the wire or the thicker the sheet, the higher 
the corresponding number on the wire gage. This, how- 
ever, is the method adopted in the manufacture of the 
Washburn & Moen, the Webster & Horsefal, and the Wil- 
liam Smith & Son’s music-wire gages, and is also the 
method used in numbering machine screws. 

A special advantage of this method of graduating wire 
gages is its flexibility. The least difference in size be- 
tween any two numbers in the preceding table is two 
points on the vernier, that is */,, of */,, in. Of course, 
one point might have been used, giving */,,, of */4, or ap- 
proximately */,59, in., which would seem small enough 
for any mechanical purpose. If it is found desirable, 
these small increments can, of course, be used anywhere 
along the line, with the certainty of knowing their ex- 
act value. 

In view of the great variety of wire gages in ordinary 
use In the United States, and the consequent uncertainty 
and confusion arising therefrom, it seems desirable that 
a uniform system of numbering the sizes on such gages 
should be introduced, such numbering giving by im- 
plication exact sizes in fractions of an inch. As minute 
measurements are ordinarily given in such fractions of 
an inch as are found by continually dividing the denomi- 
nater by two, it seems advisable, in the interests of uni- 
formity, to continue this system in numbering the sizes 
on wire gages. 
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A micrometer to be used as a reference gage, having a 
screw 32 pitch, and having 32 divisions on the thimble, 
supplemented by a vernier having eight division lines, 
would furnish means, when reference was had to two 
lines on the vernier, of measuring increments between 
sizes, however large or small, */,, of */,,; or when one 
line on the vernier was referred to, the increment would 
be */,0, Of */,,, Which would probably be sufficiently smail 
for any mechanical purpose whatever. 


An Improvised Shaft Coupling 


By H. K. ScHOLEFELD 


A 2,%;-in. shaft coupling got out of order and held 
up our entire plant one day, and the quickest possible 
method of repair being desirable, I proceeded as follows. 
The old coupling was a cast-iron affair, the two halves 
being keyed to the shaft and to each other. The key had 
worked loose in half of the coupling, and had been crushed 
to pieces when the coupling began slipping on the shaft. 
The spoiled shaft would not stand having the damaged 
end cut off, as this would make it too short. 

I hunted up some odd clamps A which we nappened 
to have on hand. I selected four of these which would 
fit the shaft, and which were made of bar iron of 34x2- 
in. section, also one made of stock of 5gx3-in. section. 
The clamp bolts were all 34 in. in diameter. 


Point where the 
~ ends meet 
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MAKESHIFT SHAFT CouUPLING 


As soon as the tight half of the coupling was split off, 
and the loose half slid back along the shaft out of the 
way, I placed the widest clamp around both shaft ends 
and screwed it up. This clamp being 3 in. wide, each 
shaft end was entered into it to a distance of 1% in., 
the center of the clamp coming over the point where the 
two shafts met. Then the other clamps were screwed up, 
two clamps on each shaft, on each side of the first one 
and as near it as they would go. Thus, I had five clamps 
in a row, two and a half clamps on each shaft. 

I next took a 3¢-in. chain sling about 5 ft. long, and 
wound it once around the shaft B, passed it once across 
the clamps, and once around the shaft C, then back 
across the clamps and around B again, and so on until 
the chain was all used. I arranged the chain so that 
some of it fell across the clamps on one side, and som2 
of it on the other. The ends of the chain were fastened 
together by a smal] bolt, passed through the end links. 

The object of the central clamp was to keep the 
shafts in line with each other. The other clamps were 
calculated to form a frictional driving medium, while the 
chain formed the transmitting medium. It will be seen 
that the torque of the driving shaft tended to cause the 
two shafts to be drawn toward each other, the chain 
tending to assume the form of a helix around the out- 
side of the clamps. 
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Building Up a Heavy Crankshaft 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Drilling a 4-in. hole through a 19-in. 
shaft with sections over 11 ft. long. Boring reverse 
tapers at one setting of the work, Using distance pieces 
in the shape of sleeves to prevent springing of the 
shaft. 
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Mechanics who are engaged in manufacturing small 
devices, or even in building moderate sized machinery, 
have little conception of some of the problems which con- 
front builders of very heavy machinery. As an example 
of this the building of a large crankshaft by the Nordberg 
Co. some years ago is very interesting. 

This crankshaft was made up of several sections, vary- 
ing in length from 6 ft. 1114 in. to 11 ft. 3%4 in., the 
diameter of both the crankpin and shaft bearings be- 
ing 19 in. As there was no hydraulic press in the plant 
at that time which would handle work of this size, it 
was decided to bore a 4-in. hole through each section of 
shaft and each crankpin, using a bolt through these holes 
for pulling the cranks onto the shaft and for putting the 
crankpins in place. 

It is not an easy matter to put a 4-in. hole through a 
shaft over 11 ft. long, but this was accomplished by first 
using a pilot drill 134 in. in diameter, and following 
this with a boring bar carrying a 4-in. flat cutter. 
After the 134-in. hole was drilled as deeply as con- 
venient, the end of the boring bar, which was turned to 
the proper diameter to follow the pilot drill, was entered 
in the hole and the size enlarged to 4 in. by means of 
the flat cutter, using the type of machine shown in Fig. 
1. By repeating this operation, a 4-in. hole was put 
through the shaft without any material difficulty, and 








the next operation was in order. This view shows two 
very convenient angle plates, each side of the work. The 
arrangement of holes allows straps to be bolted on in al- 
most any position. 

The fits on the end of the shéft were turned yy in. 
taper to the foot, these tapers being arranged as shown 
in Fig. 2, both tapers of the crankpin fit running in the 
same direction. In order to bore these and easily main- 
tain the same taper in the different holes, the crank 
cheeks were bored in pairs on a vertical boring mill, as 
shown in Fig. 3, two cranks being placed together with a 
parallel strip about one inch thick between the ends, as 
shown. 

The crankpin taper was bored at one setting of the tool 
bar, the cutter making a continuous cut except for the 
space between. The taper of the other end, however, was 
bored in an entirely different manner, the opposite 
tapers being bored by the same bar and at the same 
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setting, so as to insure the center distances of the holes 
being exactly the same. To do this the tool bar was 
set for the upper crank; then, when the cutter, head 
reached through the open space between the two cranks, 
the tool was placed at the opposite side of the holder 
and bored the opposite taper, producing the holes as 
shown in Fig. 3. 
An INTERESTING ASSEMBLING METHOD 


When it came to assembling, the cranks were drawn 
on the crankshaft first, the shaft sections being turned so 
as to allow a slight projection through or beyond the 
inner surface. Cast-iron sleeves were then made as 
shown in A, Fig. 4, fitting over the projecting ends of 
the shaft and accurately between cranks. Special care 
was taken to have these faces absolutely true. They were 
scraped to a bearing, using the face or end of shaft as 
a guide. Both faces of these sleeves, as well as the bore, 
were made in the lathe at one setting, to insure absolute 
accuracy. These were of the right length to act as 
distance pieces when the crankpins were drawn tightly 
into position. Placing these sleeves between the ends of 
the different sections, the cranks were drawn together by 
the rods inside the shaft, the fit being obtained by the 
double taper. 

The sleeves were allowed to remain in position until 
the engine was erected and the crankshaft placed in its 
bearing. Before putting these sleeves in place, how- 
ever, a slot had been milled in two sides so that, after 
everything was in place and there was no chance to 
spring the shaft in handling during erection, a wedge 
and sledge hammer easily split the shells apart, leaving 
the crankpins free to receive the connecting-rod bear- 
ings, and the erection proceeded as usual on large en- 
gines. 


oe 
ve 


Table of Cutting-Off Time 
By A. H. ANGER 


With the aid of the accompanying table, the time re- 
quired to cut off round bars at certain feeds and any 
speeds is easily found. The constant given in the table 
divided by the number of revolutions per minute of the 
bar will give the time in seconds required to cut off the 
bar. The table will be useful in determining the output 
of cutting-off machines and obtaining the required speeds 
and feeds for any desired output of the machine, and also 
in estimating on work requiring large lots of cut-off bars. 


Feed of Tool 
Diam. of Bar 0.005 0.006 0.008 0.010 0.012 0.014 
3,000 2,500 1,875 ,500 1,250 1,071 
| 4,500 3,750 2,813 2,250 1,875 1,607 
1 6,000 5, 3,750 3,000 2,500 2,143 
1 7,500 6,250 4,688 3,750 3,125 2,679 
I 9,000 7, 5,625 4,500 3,750 3,214 
1 10,500 8,750 6,563 5,250 4,375 .750 
2 12,000 10,000 7,500 6,000 5,000 4,286 
2 13,500 11,250 8,438 6,750 5,625 4,822 
a 15,000 12,500 9,375 7,500 6,250 5,357 
2 16,500 13,750 10,313 &,250 6,875 5,893 
3 18,000 15,000 1,250 9,000 7,500 6,429 
3 19,500 16,250 12,188 9,750 8,125 6,964 
3 21,000 17,500 13,125 10,500 8,750 7,500 
3 22,500 18,750 14,063 11,250 9,375 8,036 
4 24,000 20,000 5,000 12,000 10,000 8,571 
4 25,500 21,250 15,938 12,750 10,625 9,107 
4 27,000 22, 16,875 13,500 11,250 9,643 
4 28,500 23,750 17,813 14,250 11,875 10,179 
5 30,000 25,000 18,750 15,000 12,500 10,714 
5 31,500 26,250 19,688 15,750 13,125 11,250 
5 33,000 27, 20,625 16,500 13,750 11,786 
5 34,500 28,750 21,563 17,250 14,375 12,321 
6 36,000 30,000 500 18,000 15,000 12,857 
Constant 
R.p.m. of bar 
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The table being based on the assumption that the tool 
is fed to the center of the bar before it is cut off, the 
time found by the table will be slightly in excess of the 
actual time spent in cutting off, because the bar will 
break off just before the tool reaches the center of the 
bar, but this will make no-appreciable difference in the 
result, as the thickness broken off will be very small. 

The derivation of the constant is as follows: 


___- }. dia. of bar at 
Feed of tool per rev. of bar ~ No. of rev. of bar to feed 


tool to center. 


Thi Yo. of rev. ‘ .  - 
is No. o -_ x 60 = time in seconds to cut off ;this 18 


3 dia. of bar 
feed of tool per rev. of bar 
to 
r.p.m. of bar 
30 X dia. of bar 
feed of tool per rev. 
r.p.m. of bar ~ 


30 X dia. of bar ar 
Feed of tool per rev. of bar is the constant given in the 
table, and this divided by the revolutions per minute of 


the bar will give the time in seconds. 
bod 

In a paper presented to the Society of Automobile Engi- 
neers, dealing with reciprocating parts of motors it is stated 
that the melting point at atmospheric pressure of magnalium 
pistons is 1256 deg. F. It is doubtful whether the melting 
point would be increased to any extent under the pressures 
that occur in the cylinders of a gasoline engine. This melt- 
ing point is considerably less than the temperature often at- 
tained in the cylinder. A temperature sufficient to cause 
preignition is considerably above the melting point of mag- 
nalium casting. A magnalium piston would soften and, there- 
fore, collapse under the pressure of the gases if it reached 
a temperature of 950 to 1000 deg. F. Magnalium pistons stand 
up in actual service because the dome of the pistons never 
gets as hot as that of an iron piston. The thermal conduc- 
tivity of magnalium is 14 times as great as that of iron: the 
heat is carried from the dome of the piston to and through 
the walls of the cylinder to the water jackets. In actual 
practice the dome of a magnalium piston would be cooler and 
the walls of the pistons warmer than in the case of iron pis- 
tons under the same _ conditions. An engine with mag: 
nalium pistons is less liable to preignition tha none with iron 
pistons. 





“EKp.m. of be 








equal xX 60, which equals 








3% 


Announcement is made of the 13th annual six-weeks’ sum, 
mer school of the College of Engineering of the University 
of Wisconsin, which opens on the 23d of June. Courses of 
instruction and laboratory practice are offered in electrical, 
hydraulic, steam and gas engineering, mechanical drawing, 
applied mechanics, testing of materials, machine design, shop- 
work and surveying, in addition to which subjects may be 
taken in the College of Letters and Science. 


per Revolution of Bar 

0.015 0.016 0.018 0.020 0.022 0.024 0.025 
1,000 938 833 750 682 625 600 
1,500 1,406 1,250 1125 1023 938 900 
2,000 1,875 1,667 1500 1364 1250 1200 
2,500 2,344 2,083 1875 1705 1563 1500 
3,000 2,813 2,500 2250 2045 1875 1800 
3,500 3,281 2,917 2625 2386 2188 2100 
4,000 3,750 3,333 3000 2727 2400 
4,500 4,219 3,750 3375 3068 2813 2700 
5,000 4,688 4,167 3750 3409 3125 3000 
5,500 5,156 4,583 4125 3750 3438 3300 
6,000 5,625 5,000 4091 3750 3600 
6,500 6,094 5,417 4875 4432 4063 3900 
7,000 6,563 5,833 5250 773 4375 4200 
7,500 7,031 6,250 5625 5114 4688 4500 
8,000 7,500 6,667 6000 ~ 5455 5000 4800 
8,500 7,969 7,083 6375 5795 5313 5100 
9,000 8,438 7,500 6750 6136 5625 5400 
9,500 8,906 7,917 7125 6477 5938 5700 

10,000 9,375 8,333 7500. 6818 6250 6000 . 

10,500 9,844 8,750 7159 6563 — 6300 | 

11,000 10,313 9,167 8250 ‘500 6875 6600 

11,500 10,781 9,583 8625 1 7188 6900 

12,000 11,250 10,000 9000 8182 7500 7200 


= cutting-off time in seconds 


CONSTANTS FOR FIGURING CUTTING-OFF TIME OF ROUND BARS 
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Oil-Grooving Attachment 


The engraving shows an oil-grooving tool designed for 
use on the drilling machine. The body A, which rests in- 
side the bearing to be grooved, is made 0.005 in. under 
size. The tension spring B, which rests between the body 
A and the plunger C, holds the cutters D inside the tool. 
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SECTION X-X 
An O1t-GRoovING 


ATTACHMENT 


When using the tool, the body A is inserted into the 
bearing until the shoulder Z comes against the end of the 
bearing. The tool is fed down by the machine, and the 
angular surfaces F on the plunger C, moving in the 
grooves of the cutters, force them out against the work, 
thus cutting the oil grooves in the bearing. 

Gro. S. Knapp. 
Detroit, Mich. 


Making Plain Follow Dies 


In laying out ordinary follow dies, the following sys- 
tem will give good results: Let A represent your filed 
die with a carefully fitted and properly bored template 
in place. The piercing holes which you wish to get 
quickly are indicated by B. Take a piece of 1%-in. 
Brown & Sharpe ground gage sheet stock, represented by 
the dotted lines, with working edge indicated by C and 
two guide pins inserted at D and #. The edge C is 90 
deg. from the face of the pins resting against the edge 
F of the die block, which is likewise 90 deg. from the 
edge G. Clamp the %-in. stock to the die block. being 
careful that the pins D and £ are tight against the edge 
F; then proceed to spot, drill and ream holes in this 
plate through the template in the die. 

Measure from the edge G to C with a depth gage, 


then deduct from the reading the distance of layout 


from one blank center to the next. Reset the depth gage 
to the remainder and unclamp the plate; slide it along 
to meet the depth gage, carefully keeping the pins D 
and £ tight against the edge F. Clamp in position and 
spot, drill and ream the piercing holes. This gives 
good alignment and keeps the stock from creeping. 
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MAKING PLaIn Fottow Dtes 


A close-fitting stripper plate, where the stock punched 
is heavy, prolongs the life of small piercing punches. 
Made of case-hardened machine steel, the stripper plate 
won’t distort, and is equal to hardened and ground 
bushings, often outlasting the dies without apparent 
wear. Another important thing to remember is to in- 
dicate and bore the punch pads for all piercing punches, 
as one secret of long life to small punches is having 
them as squarely located as possible, so as to insure good 
alignment after considerable has been ground off. The 
use of two guide pins, or pillar posts, through die shve 
and punch holder, makes a cheap die that is as service- 
able as a subpress die and much cheaper to repair. 

THomas WILLIAMS. 

New York, N. Y. 

bod 


Photo-Micrographs and Semi-Steel 


The April number of a monthly magazine issued by a 
manufacturing establishment is illustrated copiously with 
finely executed halftone plates, showing the micro-struc- 
ture of various kinds of steel, under a range of magnifica- 
tion of 50 to 300 diameters. These are called “micro- 
photographs,” and this term, which is philologically 
wrong, is creeping more and more into our technical 
literature owing to failure to correct the error in its in- 
cipient growth. 

A micro-photograph means a microscopic photograph, 
such as the French people are especially skilled in making 








1038 


upon the surfaces of tiny lenses about the size of a pin’s 
head. These are often inserted in watch charms or jew- 
elry, and when held close to the eye they reveal, by trans- 
mitted light, immense buildings or other objects covering 
a large area, with wonderful clearness and detail. The 
correct name for a photograph of microscopic enlargement 
is photo-micrograph, not micro-photograph. 

This may seem a trifling distinction, not worth both- 
ering about, but it is not so. The correct use of scien- 
tific terms or names is always important, and failure to 
observe this leads sometimes to the adoption of misleading 
titles. One striking illustration only need be mentioned 
to prove this statement. 

Within the past quarter of a century the term “semi- 
steel” has been universally adopted by foundrymen to de- 
scribe iron castings that have been poured in an ordinary 
“green” sand mold from molten pig iron and steel scrap 
mixed in very various proportions and melted in an 
ordinary cupola, the amount of steel scrap ranging from 
10 to 40 per cent., or possibly even higher than this. The 
moment the steel melts and combines with the molten pig 
iron it loses its identity absolutely, and the castings, while 
stronger and of finer texture than those made from 
ordinary soft cast iron, have none of the characteristics 
of steel; they still remain cast iron. Furthermore, it is 
not necessary to use steel scrap at all to produce this 
grade of metal. More than 60 years ago “toughened cast 
iron” was made and patented by John D. M. Stirling in 
England by adding wrought-iron scrap to ordinary pig 
iron and the product was identical with that now incor- 
rectly termed semi-steel. 

Finally, it may be explained that castings may be made 
of the same grade as so called semi-steel castings without 
the use of either steel or wrought-iron scrap. For these 
and other reasons it seems advisable that influential tech- 
nical journals such as the AMERICAN MACHINIST should 
take pains to correct so palpable an error as the name 


a % Dia. d % Area ad a % Dia. d 
0 0.50000 0. 50000 30 0.75000 
1 0.50873 ao 0.51111 — 31 0.75752 a 
2 0.51745 872 0.52221 1109 32 0.76496 736 
3 0.52617 871 0. 53330 1107 33 0.77232 728 
4 0.53488 870 0. 54437 1105 34 0.77960 719 
5 0.54358 869 0.55542 1101 35 0.78679 711 
6 0.55227 867 0. 56643 1096 36 0.79390 701 
7 0.56094 865 0.57739 1092 37 0.80091 692 
8 0.56959 863 0.58831 1087 38 0.80783 683 
9 0.57822 861 0.59918 1081 39 0.81466 674 
19 0.58683 0.60999 us 40 0.82140 = 
858 1074 663 
11 0.59541 855 0.62073 1066 41 0.82803 654 
12 0.60396 852 0.63139 1059 42 0.83457 643 
13 0.61248 848 0.64198 1051 43 0.84100 633 
14 0.62096 845 0.65249 1041 44 0.84733 623 
15 0.62941 841 0. 66290 1033 45 0.85356 611 
16 0.63782 837 0.67323 1021 46 0.85967 601 
17 0.64619 - 0.68344 47 0.86568 
$0 832 Ene 1011 . 589 
18 0.65451 828 0.69355 999 48 0.87157 579 
19 0.66279 822 0.70354 987 49 0.87736 566 
20 6.67101 817 0.71341 974 50 0.88302 556 
21 0.67918 812 0.72315 963 51 0.88858 543 
22 0.68730 807 0.73278 948 52 0.89401 531 
23 0.69537 800 0.74226 935 53 0.89932 519 
24 0.70337 794 0.75161 919 54 0.90451 507 
25 0.71131 788 0.76080 906 55 0.90958 494 
26 0.71919 0.76986 56 0.91452 
781 890 ~ 482 
27 0.72700 774 0.77876 874 57 0.91934 469 
28 0.73474 767 0.78750 858 58 0.92403 456 
29 0.74241 759 0.79608 842 59 0.92859 443 
30 0.75000 752 0.80450 R25 60 0.93302 429 
31 0.75752 744 0.81275 807 61 0.93731 417 
32 0.76496 0.82082 62 0.94148 
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“micro-photograph” before it becomes fixed in our lan- 
guage. 
A. E. OvuTERBRIDGE, JR. 
Philadelphia, Penn. 
td 


Calculating Quantity of Liquid in 
Partly Filled Tanks 


Having often been obliged to determine the quantity 
of liquid in a partly filled horizontal cylindrical tank, 
calculate to what depth some other tanks of similar 
shape should be filled to contain a given quantity, and 
calculate whole tables showing the contents, inch by inch 
for others, I have dug through qunite a number of text- 
and handbooks for some table, or short formula, giving 





k Aer Cent Diam> 
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DriaGRAM OF AREA 
AND DIAMETER 


directly the relation between partial diameter and partial 
areas of the circle, which, by the way, I have never been 
able to locate. 
Believing this the proper method of getting at this 
class of work, I constructed the table here presented, in 
which the column headed « is the angle formed by a 
radial line from one end of the chord, and the horizontal 


diameter. Column “% Dia.,” gives the percentage of 
the diameter, corresponding to column «a and column 
“% Area” gives the percentage of area corresponding to 
the other columns. An example will serve to make the 
% Area d a % Dia. d % Area d 
0.80450 60 0.93302 0.97116 
0.81275 — 61 0.93731 en 0.97383 4 
0.82082 2 62 0.94148 40, 0.97638 538 
0.82872 63 0.94551 345 0.97876 55 
0.83645 8 2 64 0.94940 37, 0.98097 556 
0.84400 oe 65 0.95316 365 0.98303 445° 
0.85136 = J 66 0.95678 345 0.98494 2, 
0.85854 = 3 67 0.96025 344 0.08671 5, 
0. 86554 eno 68 0.96359 355 0.98833 149 
0.87234 gk 69 0.96679 2h. 0.98982 40 
0.87895 om 70 0.96085 54, 0.99119 544 
0.88538 4 71 0.97276 5 0.99243 415 
0.89161 = oS 72 0.97553 365 0.99355 545 
0.80765 73 0.97815 548 0.99455 gg 
0.90350 oe 74 0.98063 544 0.99544 60 
0.90015 75 0.98207 518 0.99624 5, 
0.91461 po 76 0.98515 = 504 0.99604 = 6, 
0.91998 5 77 0.98719 445 0.99754 5, 
0.92494 pn 78 0.98908 42, 0.99806 “a 
0.92082 1 79 0.99082 15 0.99850 43 
0.93451 m0 80 0.99241 144 0.99885 30 
0.93001 13, 81 0.99385 135 0.99918 9, 
0.94331 82 0.99514 1, 0.90942 ig 
oe 66 83 0.99628 “43 0.99961 a 
0.95136 = 3 84 0.99726 0.99975 45 
0.95511 3. 85 0.99810 ¢° 0.99985 Pr 
0.95867 344 86 0.99878 5 0.99993 ‘ 
0.96206 3 87 0.99932 38 0.99997 . 
0.96527 88 0.99970 9, 0.99999 : 
0.96830 34 89 0.99993 ’ 1.00000 ° 
0.97116 90 1.00000 1.00000 
269 
0.97383 95 
0.97638 


TABLE SHOWING RELATIONS BETWEEN PARTIAL AREAS AND DIAMETERS OF CIRCLES 
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table clear: In a horizontal cylinder 10 in. in diameter 
and 20 in. long,. water is poured to a depth of 74% in. 
How many cubic inches of water does the vessel contain ? 

Solution: Total contents of cylinder = 157.08 cu.in. 
Since by conditions of the problem, the water is 74% in. 
deep, we determine what percentage of the whole diam- 


eter is 74, or 4 = 75% dia. = 0.75000. Referring to 


10 
the table we find that 0.75000 of the diameter of a cir- 
cle is exactly equivalent to 0.8045 of its area. There- 
fore, 157.08 & 0.8045 = 126.37 cu.in. Conversely, if we 


had known that the cylinder contained 126.37 cu.in., 
we would have proceeded exactly opposite and found 
that the water covered 0.75 per cent. of the diameter, or 
10 & 0.75 = 7% inches. 


The table also contains columns headed d. These are 


the differences, and are used to interpolate, should the 
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CHART FOR CALIBRATION OF TANK 


percentage sought be between two of those given. The 
chart shows the calibration of a tank by means of a 
curved line, which was constructed by the use of the 
table. The diameter of the tank being 7 ft., and its total 
contents 240 bbl. The points were obtained as follows: 
0.62941 of dia. = 0.66290 of area. Therefore, 0.62941 
<< 84-= 52.87 in., and 0.6629 « 240 = 159.09 bbl. 

At the intersection of a vertical and horizontal line 
representing these is the first point on the curve. Like- 
wise 0.75000 & 84 = 63 in. and 0.80450 & 240 = 193.1 
bbl. ete. When a sufficient number of points are laid out 
the curve is traced in, and the work is completed. 

Wm. Cooper. 

Gramercy, La. 


Removing Vise-Jaw Screws 


The engraving shows a tool for removing vise jaw 
screws in Brown & Sharpe plain miller vises which have 
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Removine Vise-Jaw Screws 
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the heads of the screws on the inside of the jaws. Many 
special jaws are used in the eight vises I have on my job; 
removing these screws with an offset s¢rew-driver has 
always been difficult. 

The screws in these vises are all 4% in. in diameter, 14 
thread, and the thread A on the knurled piece is the 
same. Thus, when the driver point is put in the slot 
of the screw head, and the vise closed snugly against the 
other end of the tool, a wrench can be applied to the 
hex B, on the body of the tool, and the screw backed out 
without trouble. Holes have been drilled in the knurled 
piece to take a wire for holding if necessary. 

. MILLaGe G. Besse. 
New Bedford, Mass. 
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Facing Attachment for a Turret Lathe 


The engraving shows a facing attachment for machin- 
ing the turrets on a lathe after they have been bored. The 
turret A to be faced is fastened in position on the turret 
slide of the lathe. The fixture B is held in a cross-slide 
C, which is fastened to the faceplate D of the spindle. 
The fixture B is provided with a facing tool Z, and is fed 
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Clamp for Finger 
ATTACHMENT FOR TurRET LATHE 


FACING 


in during the cutting operation by the starwheel F, which 
strikes against the finger G fastened in a convenient posi- 
tion on the lathe bed. This attachment is inexpensive 
and produces the surface of the turret true with the spin- 
dle face and turret hole. 
L. WALKER. 
Birmingham, Eng. 
9 
A Simple Spring Winder 
The engraving shows a useful method of making 


springs. It is just a piece of 4%-in. flat iron 1 in. wide 
and, say, 1 ft. long. I drill a number of holes as at A 
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A SIMPLE SprinGc WINDER 
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through which wire is threaded. I then fasten the wire 
to the mandrel by pushing it through a small hole B. 
The side of the iron acts as a gage insuring a uni- 


form pitch. Different pitches of springs may be ob- 
tained by using the different holes. 
The notch C is used for making close-wound tension 


springs. The hole being drilled a little behind the gage 
allows the wire to form close coils as shown at D. 
S. SIMPSON. 
Ontario, Can. 
AD 


ee 


Oil Bath for Horizontal Wormwheel 


Every engineer knows how necessary it is to keep a 
wormwheel well oiled and free from dust. It means a 
saving of power as well as a longer life to the mechanism. 
In nearly every machine where the wormwheel is in the 
vertical position, some attempt is made to run the worm 


or the wormwheel in a bath. This, however, is often neg- 

























l eather 
Ring 





Oi, BatH ror Worm AND WoRMWHEEL 


lected when in the horizontal position, perhaps because it 
is more difficult to design, or because of the expense. 
The engraving shows clearly how in the latter position an 
efficient and neat combined oil bath and guard can be 
made. 
A. W. BoaseE. 
Belvedere, Kent, Eng. 
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Arbor Broken by Internal Stress 


We had an occurrence in the factory a few days ago 
illustrative of the enormous internal stresses set up in tool- 
steel pieces that have been hardened. A hardened and 
ground arbor of about 100 carbon, weighing 15 l|b., and 
35¢ in. in diameter by 7 in. long had been placed on its 
end on the bench some time during the forenoon. <A 
workman opened the window, about 2 ft. away, allowing 
the cold air to strike the arbor, which was at the tem- 
perature of the room. It suddenly cracked with a report 
like a gun, the upper piece weighing 7 lb. 12 oz., traveling 
15 ft. to the roof and just missing a foreman and lathe 
operator on its return journey. 

The fracture, which was at right angles to the axis, 
was nearly a perfect plane surface, showing less than 
*/,, in. out under a straight-edge. To the naked eye the 
grain appeared perfect for this grade of steel. An arbor 
1? in. in diameter, that had just come from the harden- 
ing room only two hours before, broke in a sheet-steel 
transportation box, which lengthened the box consider- 
ably. Hereafter, all large turning arbors will be made of 
machine steel and case hardened. 


Beverly, Mass. Howarp Marvin, 
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Two Types of Limit Gages 


The illustrations show two forms of limit gages which 
find extensive use in the manufacture of firearms, type- 
writers, adding machines, etc. The gage shown in Fig. 1 
is used for gaging the depth of a slot when a cut is made 
on one side of a receiver hole. The plunger is held against 
the bell crank by the action of the spring, and on the 
handle end are ground the two steps which show the limit 
within which the work must be machined, the plunger 
coming between the two steps when applied to the work. 

As such cuts are generally to give clearance for some 
of the operating mechanism, and a limit of less than 0.002 
in. plus or minus is seldom used, this limit is obtained 
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Two Limit GAGES 

by inserting the gage in the model part, placing 0.002 in. 
between the gaging point and the surface of the model, 
clamping the whole in its position and placing on the 
magnetic chuck of the surface grinder, grinding off the 
end of the handle and the plunger at the same time. Af- 
ter this the gage is removed from the model part and 
the 0.004-in. step is ground to come across the center 
of the plunger hole. 

Fig. 2 shows a gage used where it is desired to check 
the position of one essential point with relation to an- 
other, and both with the hole from which the part is to 
be suspended. Further description than this is unneces- 
sary. 

CHARLES F, SCRIBNER. 

Hartford, Conn. 
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Electrogalvanizing is now extensively used in a large va- 
riety of trades. For many purposes it has proved superior to 
hot galvanizing and in others has replaced nickel or copper 
plating. It has now become a well established fact that a 
zine coating upon iron or steel is the best rust preventative 
known.—“Brass World.” 
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General Electric Company is now building the larg- 
This is for the Common- 


The 
est turbo-generator in the world. 
wealth Edison Company, of Chicago. It is of the horizontal 
turbine type and will generate 30,000 kilowatts. The over- 
all length will be 60.5 feet and will be 18 feet 4 inches wide 
by 14 feet high. It will run at 1500 revolutions per minute. 
The generator will be a 25-cycle, 3-phase machine with two 
poles, and the output will be 1925 amperes per phase with a 
voltage of 9000. The total weight of the turbine and genera- 
tor combined will »e about a million pounds. 
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DISCUSSION OF PREVIOUS QUESTION 





Forming a Tube in One Operation 


In Vol. 36, page 724, W. M. Hoerle shows a die for form- 


ing a tube in one operation. The descriptions lead me to 
conclude that this die would be of little value when the 
sheet metal to be used is thicker than y in. Using the 


same idea, I have designed a tube-forming die for heavy 
metal. This die has been in use for forming tubes up to 
2% in. in diameter, and % in. thickness of the walls. 
Referring to the engraving, Fig. 1, A is the punch holder, 
made of cast iron; B is the punch or arbor, made of tool steel 
and properly hardened. This arbor is a good fit in the holder 
A, and is provided with a handle on one end; it can be re- 
moved from its holder, thus stripping the tube from the arbor. 
The die consists of a holder E made of cast iron, and two 
thrust blocks D, shaped to receive the tube-forming blocks 


the width of the blank for a tube, not larger than 2 in. in 
diameter and for metal not thicker than *% in., may easily 
be calculated when using the formula: 

W = (D + xt) 3.1416 


where 
W = Width of blank, 
D = Inside diameter of tube, 
x Factor by which to multiply the thickness of the 
metal, 
t = Thickness of metal. 
Supposing we had to find the blank for a tube 1% fm. 
in diameter to be of 0.12 in. thick metal: Taking the left- 


hand side of the chart we find the number 0.12, from this 
point we trace to the right until the curve is intersected. 
At this point of intersection we erect a perpendicular to the 
top of the chart and find the number 0.983, which represents 
































































































































































































































































































F, which are of hardened tool steel and adjustable, to take x of the formula. 
up the wear, by means of the setscrews G. As the punch Then [1.5 + (0.983 k 0.12)] xX 3.1416 = 5.083, which is the 
leaves the die, the supporting pin H, by means of the spring correct width of the blank. 
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In. DIAMETER AND 14-IN. 
WALLS 


J, pushes the forming blocks F in their upper position. It is 
not necessary to hinge these forming blocks as they are so 
designed that they are always kept central to the work and 
the die itself. Two guide plates I are secured by the fillister- 
head screws K to the holder E to keep the blocks D and F 
from moving sidewise. The hardened machinery steel plates 
C are screwed to the holder E which contains the gage pins 
L. The engraving shows a tube in place at the bottom of 
the stroke of press. 

The die is operated as follows: Place the blank between 
the gage pins L. When the press ram descends, the arbor B 
centers the die between the corners M of C, thus forming 
the blank U-shaped. As the punch continues to descend, it 
hits the corners N of F. the pin H depresses the spring J, 
and the forming blocks F come to the position shown. When 
the punch is again at the top of its stroke, the arbor B, 
being pulled from the holder, strips the tube from the arbor. 
Replacing B in A another tube may be formed. 

It takes quite a number of experiments to develop the 
blank for such tubes so that the two ends of the blank meet 
at one point without overlapping or leaving an opening To 


obtain the width of the blank, a long series of experiments 
have been made to determine the points, marked with a cir- 
Connecting these points by a curve, 


cle in the Chart, Fig. 2. 


Fig. 2. CuHart ror Finptinc Wiptru or BLAnKks For FormiInec TuBeEs 


This chart has been constructed for cold-rolled steel only 
and should not be used for other materials. 
J. STANITZ. 


Buffalo, N. Y. 
Standardization of Drawings 
Having read the “S. A. E. Standardization of Drawings” 


by George W. Dunham, page 607, I wish to take exception to 
several of the items therein set forth. It is not my desire 
to argue against the standardization of drawings as I am 
very much in favor of this. My point of view is general and 
does not refer specifically to automobile design. 

Size of Sheets 


For letter size sheets, 8%x11 in. seems to be the stand- 
ard size used by most concerns, although some use a sheet \% 
in. larger or smaller. In regard to the larger size sheets, T 
can see no reason for basing dimensions on those of the 
letter size which is seldom used in the shop. It seems better 
to have a more even set of numbers for shop size sheets, as 
10x15, 15x20, 20x30, and 30x40. It might work well in some 
shops to eliminate all but one size sheet, but on the whole I 
do not consider it advisable to do this. 
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in making a drawing of a complete large piece of mech- 
anism, or an assembly drawing, the sheet would be too 
small for much detail. For sheets for shop use and refer- 
ence, it has been my experience that about one out of every 
ten prints made is used for reference books. The shop 
foremen like to have a book containing prints of all the work 
they have produced, and it is well to have them. But when 
ectually working from a print he would rather have it 
separate for convenience in handling. I have often seen 
men tear a large print in halves or quarters so that they 
might have just the part being worked on separate from the 
rest. This of course, is not to be approved; but it shows 
very plainly what the workmen want. Prints for books can 
easily be made with extra paper on one side for binding, ir- 
respective of the cutting edge. 

The margin of drawings is a matter of importance and 
worthy of careful thought. Practically all drawings require 
that the sheet be pl.ced horizontally, and even those which 
should be placed in a vertical position are frequently placed 
horizontally in order that the tracer, draftsman or designer 
may reach the top with ease. Thumb tacks are used at the 
top and bottom of a sheet so as not to interfere with the 
manipulation of squares or parallels. The large number of 
thumb-tacks thus required necessitates a wider border on 
those sides. Borders % in. wide on the long sides and % 
in. on the short sides are about right. 


Arrangement of Sheet 


I agree that a standard stamp should be used, but think 
its size is of little importance as long as it is not too large. 
It should contain only the following items: Title of drawing 
or drawings on sheet; the company’s name and address; when 
drawings were made (either when finished, or in case draw- 
tracing dates are desired, both); checked by; ap- 
scale of drawings. All other notes, corrections, 
ete., should be placed elsewhere by themselves. 

1 infer that in using a stamp 9% in. long by 2 in. wide 
it is understood that the stamp is ruled in by the tracer, as 
a rubber stamp of that size could not be used successfully. 
The amount of blurred stamping and crooked words seen 
where a large stamp is used prove this. I do not approve 
aaving a revision space on drawings. The revisions should 
be indicated on the drawing by a figure or sub-letter added 
to the drawing number, together with the initials of the 
draftsman who made the change and the date, thus “5-xyz- 
2-10-13, or ec, chg, xyz-2-10-13."” This requires little space, 
and the shop men do not have to wade through a lot of 
“junk” as they call it, to find the one note they are after. 

All changes should be written on cards, typed, multi- 
graphed or by indelible copying machine, and copies with 
the latest blueprints sent to all concerned. This better 
shows what the changes are and by what authority. These 
copies are either filed by each foreman according to the num- 
ber of the correction or according to the drawing number. 

Mr. Dunham limits the size of full and dotted drawing 
lines and border lines. These I do not agree with. The cen- 
ter line should not be the same size as the lines of the 
drawing. I suggest a very light dot and long dash, a little 
heavier than this for dotted lines; for the full lines of the 
drawing a still heavier line, and for dimension lines long 
dashes similar to the center lines, these being according to 
the size of the drawing and the line against which they 
are used. In fact, all lines both as to size and length, should 
be governed by the size of drawing. For instance, a bar 18 
in. long drawn full size requires much heavier lines than 
the same bar reduced to a scale of '/, in. to the inch. 

I prefer vertical capital letters, % in. high with the re- 
maining letters *, in. The vertical makes a neater looking 
letter than the oblique. In using abbreviations care should 
be taken to make the meaning perfectly clear, “U. S. Std.” 
and “no. thr.” would be known in any drafting department 
for United States standards and number of threads, respec- 
tively, but brass, iron, bronze, steel, etc. should be spelled 
out, as “brz,” “brs,” ete, are apt to cause confusion in the 


ing and 
proved by; 


shop 


Cross-Sectioning 


In cross-sectioning I have seen Mr. Dunham's suggestion 
of adopting a standard thickness of line and width of spac- 
ing tried out, and about half the drawings present a queer 
appearance. A width of ,y in. is all right on all large draw- 
ings but when you come to small details or a reduced as- 
sembly, finer cross-sectioning should be used. This not only 
gives a neater appearance but it also brings out the various 
rarts and their material more distinctly. The lines should 
be of hair-line thickness similar to the center line, and the 
space should be governed by the size drawing as the drafts- 
man sees fit. 

Mr. Dunham mentions having all details sectioned as cast 
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iron. Doubtless this method would be all right for automo- 
bile parts, but in other lines of manufacture it would not 
work at all, as in some machine or valve parts one draw- 
ing calls for cast iron and another for bronze or something 
different, as the part is used for two different purposes. 

I believe that a standard cross-sectioning should be 
adopted for cast steel, cold-rolled, malleable iron, babbitt 
metal, ete. This, I think, was brought up by the American 
Society of Mechanical Engineers but has not gone into effect 
yet, owing to questions and discussions. In addition to 
these standard cross-sectionings the material and the symbol 
number should be printed on one side of the article. This 
will be greatly appreciated by tool makers in special work. 

I agree with Mr. Dunham as to circling all dimensions 
changed, this practice was much appreciated both by fore- 
men and shop workers when tried out by a firm that I 
worked for. I do not, however, approve of the letter being 
inserted in the circle. It makes a drawing look botchy. The 
dimensions erased and revised and a circle put around the 
corrected’ dimensions, with a correction or change list ac- 
companying the latest print, would be sufficiently clear. 


Finish Marks 


Let us apply what we have already stated in reference to 
the style and size of letters to finish marks. Drawings 
with “F” or “f” indicating finish are very unsatisfactory. 
These small single letters are often overlooked by the work- 
man and cause confusion and unnecessary questions, where- 
as the abbreviation “Fin.” will seldom be overlooked. 

Elevations and end views should not be tied together with 
projection lines. A center line is clearer and is sufficient. I 
have seen tracers take projection lines for part of the 
drawing, where they have been drawn across a shoulder, 
flange or boss. I agree with Mr. Dunham in placing di- 
mensions, but when a cross-section is made showing cut 
threads the actual form should be shown. On all outside 
thread views, or where threads can be shown by full con- 
ventional lines, I suggest a light line for the top of the 
thread and a heavy line for the root. All threads should be 
spaced as nearly as possible to the actual number of threads 
per inch. I think that all inch marks should be added as 
some drawings have dimensions in feet and inches, and ex- 
pressed as 3’ 4”. In this case, should the foot or inch marks 
be left off the consequences are apt to be serious. 

Another important item which should be considered is 
whether the fraction line, should be drawn horizontally, ob- 
liquely or omitted entirely. I have seen neat and distinct 
work done where fraction lines were omitted. If, however, 
fraction lines are to be used I prefer the horizontal. The size 
of figures should be governed by the size of drawing or de- 
tail thereon. In all cases the figures should be at least as 
large as the lettering. 


Noting Tolerances 


I agree with Mr. Dunham about giving the maximum and 
minimum dimensions allowable, in full on close work, and 
not by plus or minus. Notes should be placed in convenient 
spaces with an arrow to indicate the part intended, as this 
saves words in describing what the notes are for, and it 
can readily be seen to what they refer. If a certain part 
is being made these notes will be read just as readily as 
drawing dimensions on the part. If alone, it saves wading 
through a lot of other notes not relating to that part. I 
do not think thread under cutting should be standardized as 
some shops allow longer die and tap leads than others, each 
claiming satisfactory results. Undercuts should then be gov- 
erned accordingly. 

In regard to checking, it is understood that the checker 
should take up every detail carefully and should under- 
stand the mechanism thoroughly and not let anything pass 
him which he does not understand. 

JOS. H. CHEETHAN. 


Cincinnati, Ohio. 


% 


Workman’s Clothing 


I should just like to get a word in before Hi Sibley sees 
the article on “Safeguarding the Workmen’s Clothing,” on 
page 618. The sentence I refer to is the one that states “the 
men are also required to wear their jackets or shirts under 
their overalls or trousers.” The appearance of a workman 
coming to work with his shirt on the outside would cer- 
tainly suggest only partial recovery from the festivities men- 
tioned in Hi Sibley’s philosophies. 


JOHN C. WELLS 


Manchester, Eng. 
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The Oldfield Patent Bill 


The original Oldfield Patent Bill, which was referred 
to in these columns, was finally withdrawn and a sub- 
stitute measure prepared. This abandonment took place 
after hearings were taken on certain provisions. The 
modified bill was not taken up by the House at the last 
session of Congress, and died with its adjournment. It 
has now been reintroduced at the present special session 
and will probably be pressed for passage. 

The Committee on Patents of the National Association 
of Manufacturers, in a report at the recent Convention, 
attacked four of the provisions of this bill. The first is 
the compulsory license clause. The United States Dis- 
trict Court is given power to compel the granting of 
license under a patent, if satisfied that the invention is 
being withheld or suppressed after it is three years old. 
There are a few exceptions to this broad statement. This 
provision is much more drastic than the similar require- 
ment of the Patent Acts of Great Britain, Canada and 
the other principal foreign countries. The report states: 
“It would practically destroy the value of patents in the 
hands of patentees themselves too poor to manufacture, 
because as soon as the patentee sold his patent the pur- 
chaser would be forced to give any competitor a license 
on such terms as the district judge might see fit to im- 
pose.” 

The second provision objected to, is the withdrawal 
of the remedy of suit for infringement against those who 
violate license restrictions. 

“The most serious injustice is that this provision de- 
prives the patentee of all remedy against those who make 
unauthorized use of the invention, in defiance of restric- 
tions which the patentee has lawfully imposed, and with 
whom he has no contract. In other words, his remedy 
by suit on the contract ends with those who directly pur- 
chased the. goods from you, and would not extend to 
third parties who have full notice of restrictions, bought 
or leased the patented article or machine, and then used 
them in violation of the restrictions.” 

The third provision relates to the resale price of pat- 
ented articles and the sale of licensed or patented articles 
or machines on condition of the purchase of supplies or 
other unpatented article* from the patent owner. This 
is an extremely radical change and has been given a great 
deal of publicity. The report believes that depriving a 
patentee of the right to fix and enforce the resale price, 
takes away from a patent a large part of its value. 

The fourth provision deals with the use of patents as 
a part of a combination in restraint of trade or to monop- 
olize interstate or foreign trade or commerce. In these 


directions, the bill is stated to go far bevond the Sherman 
Act in its definition of those things which are forbidden. 
It contains first, prohibitions against restricting the price 
at which any article may be resold, against attempting to 
restrain any vendee from purchasing any other article 
from other persons, against acquiring any other patent 
for a competing article, against refusing to supply goods 


to other persons than their regular customers, or refus- 
ing to supply them on terms less favorable than are ac- 
corded to any other customers, against selling to cus- 
tomers in one territory on better terms than those given 
elsewhere, and against restricting a purchaser as to the 


class of persons to whom he shall resell. The report 
states that if these provisions are wise and proper, they 
should be made a part of the Sherman Act and not a part 


of a patent act. 


Is Long Experience Indispensable to 
Success? 


The commonly accepted measure of a man’s ability to 
accomplish certain results, from as far back as most of 
us can remember, has been his experience. That is, when 
speaking or thinking about a man and his usefulness to 
the mechanical industry, we have usually judged or meas- 
ured him by the length of his experience. The same con- 
dition has been a factor in determining his chances for 
position or promotion in a shop. We ask a man, when he is 
applying for a position: “What has been your experience ; 
of how many years or months duration?’ and too often 
similar inquiries are made when there is some thought of 
promoting him to a better position. Now just what is 
meant by experience and success in relation to the work 
of manufacture ? 

By the expression “gaining experience” we mean the 
actual performance of certain work. And by success in 
a given operation we mean that this work or operation is 
done as well or better than it could be done by anvone 
else. Accepting this definition of experience and success 
in everyday work, many people still hold the opinion that 
successful work depends on the number of times the oper- 
ation or work has been performed. This, however, de- 
pends entirely on the manner and mental attitude in 
which the work is done. 

Let us take a simple mechanical operation: If a work- 
man performs this operation in a mechanical way, that is 
unthinkingly, it is not necessarily a completely successful 
one, no matter how many hours or weeks he may have 
been engaged in doing over and over this very work. But 
if the man, by careful thought and manipulation of the 
various controlling levers and handwheels can either 
economize in time on the machine or eliminate unneces- 
sary motions for himself, he will make the operation 
successful regardless of the actual period he has been en- 
gaged on the work or the number of times he has per- 
formed the operation. 

In the first case the man is allowing his physical 
powers to gain precedence over his mental ability, and 
consequently in a short time he becomes merely a part 
of the machine which he is operating. The latter case 
shows a man alive to his opportunities and making the 
simplest operation successful. When the question is con- 
sidered from this point of view it must be conceded that 
a successful foreman cannot be distinguished by either 
gray hair or no hair at all. 
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Furthermore, we often meet foremen whose very youth 
precludes the thought of much actual experience, but we 
find that their foresight m reference to mechanical pos- 
sibilities enables them to show the men under them how 
to produce machinery successfully. They thus earn for 
themselves recognition as successful men. 

A case was noted a few days ago which illustrates 
this point emphatically. In a factory producing a com- 
plicated machine the assembly is entrusted to several 
gangs of men. In charge of one of the gangs is a man, 
quite young, who, it is stated, with his eight assistants 
‘an assemble more machines than any other gang of 12 
men. Yet we are told that this man when working alone 
was only an ordinary workman. 

How can we account for this and similar cases? Simply 
in this way: Such men review the various mechanical 
operations of the men under them and show them how 
by a little mental effort a conservation of time and 
motion may be effected. In a word a man, to be usc- 
cessful in his work, must not be contented with observing 
what a machine is doing, but must visualize its possibil- 
ities and strive in every possible way to materialize them. 


o 
ve 


Proposed Free Port at the Port 
of New York 


The Committee on Foreign Trade, of the Merchants’ 
Association of New York, has received a number of com- 
munications advocating the inauguration of a campaign 
to establish a free port in the port of New York.. Asa 
result of the suggestion and before making a study of the 
general aspects of the proposal, the committee is sending 
to members of the association a request for an expression 
of opinion as to the benefits or disadvantage to be ex- 
vected from a free port. 

The fact that this question of a free port is a fairly 
new one to most residents of this country has led to the 
belief that a brief explanation may be of interest. 

Free ports, such as now exist in such foreign cities 
as Hamburg and Rotterdam, consist of a neutral zone 
into which merchandise may be brought free of duty and 
without the usual custom formalities. In this zone goods 
may be stored, unpacked and repacked, manufactured 
and re-exported without payment of duty. In a book 
on the port of Hamburg, Edwin J. Clapp thus refers to 
the free port: 

The first advantage of the Free Port is in facilitating re- 
indeed, the importance of the reéxportation 
trade is what, before all else, led to its creation. Merchan- 
dise can be brought free of duty into the Free Port, stored 
in its warehouses, repacked or mixed and then, as conditions 
of the market dictate, sent across the customs line. , 
Bonded warehouses do not offer the same opportunity for un- 
hindered movement of merchandise within a port; everything 
must be done under the harassing control of customs men. In 
Hamburg there is no need of counting and verifying pieces 
when a reéxportation is made. A bonde“ varehouse cannot 
offer the same facilities for various manipulations necessary 
to prepare goods for the consumer, such as cutting wines and 
mixing coffees. Perhaps the chief advantage of the 
Free Port lies in the facilities it offers for the rapid, friction- 
discharging of ships with dutiable goods, whether 
for reéxportation or shipment inland. 


exportation; 


less 
destined 

Should the proposal to establish a free port in New 
York eventually lead to the formation of definite plans 
for the carrying out of the project, one of the most in- 
teresting and perhaps most difficult problems to be solved 
at the outset would be the location of a tract of land on 
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the water front, of sufficient area for the development of 
the institution. 

Those familiar with the free ports at certain: foreign 
cities will await with interest further word in reference 
to the possibility of establishing a similar institution here. 


Educating Employees 


Probably the greatest change that has taken place in 
the relations of employers and employees during the last 
10 years is in regard to education or training. This is 
not so much in the case of the younger persons, those in 
the apprentice class, as with adult workmen. Lectures 
on shop topics, educational classes, continuation schools, 
all of these were practically unknown 10 years ago in 
American industries. Yet all these agencies are now em- 
ployed, not in isolated cases, but in many factories and 
in many widely different lines. 

The National Association of Manufacturers has been 
active in its educational campaign to prevent industrial 
accidents. During the past three or four years it has 
spent some $50,000 in this work, and is now planning to 
extend it. It is expected that during the summer a six- 
car train will make a start from New York to traverse 
the great industrial centers of this country, showing by 
exhibits, literature and motion pictures, the dangers and 
hazards of industry, and teaching the great lesson of safe- 
ty. Ten years ago such a thing would have been im- 
possible. 

All of this argues well for the future, not merely along 
the lines of the things themselves which are being taught, 
but also in a broader way. This movement lays the foun- 
dation for the meeting of employers and employees on a 
common basis of helpfulness. It is easy to see how the in- 
fluences of this meeting will extend to other activities 
than those which are now considered in the educational 
class. 

We may some day look back to the first ten years of 
this century as a great period in the beginnings of an 
educational or training movement, which is to have a 
revolutionizing influence on industry. 


¢, 
% 


There is little ground for felicitation of either opera- 
tors or patrons of the steam railroads of the United 
States, in the accident record of these lines for the clos- 
ing quarter of 1912, as reported by the Interstate Com- 
merce Commission in its latest accident bulletin. 

During the period referred to 1859 collisions and 2135 
derailments occurred, 239 being collisions and 194 de- 
railments in which passenger trains alone were involved. 
As compared with the corresponding period for the pre- 
ceding year there was an increase of 527 train accidents, 
433 collisions and 253 derailments. In all 2967 persons 
were killed and 51,323 injured during the quarter, an 
increase of 163 killed and 9730 injured over the record 
for the corresponding three months of 1911. These fig- 
ures show an increase also over the preceding quarter of 
1912. Of the total number of derailments, 71.6 per cent. 
were brought about by defective roadway and equipment. 
Broken rails were responsible for 23.8 per cent. of the 
derailments due to defective roadway, and broken wheels 
caused 26.5 per cent. of the derailments due to defective 
equipment. 
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SHOP EQUIPMENT 


Motor Grinders 


The engravings represent a line of motor-driven grind- 
ers adapted for medium and heavy work, and made in a 
variety of styles and sizes by Forbes & Myers, Worcester, 
Mass. 

















Fie. 1. Toor GRINDER 

















Fie. 2. Open GrInpDER 


The electrical parts are totally inclosed in dustproof 
covers and the rotor is of solid construction, eliminating 
the use of brushes or moving contacts, while the spindles 
are mounted in ball bearings. 


Improved Stillson Wrench 
The halftone represents a line of Stillson wrenches re- 


cently developed by the Oswego Tool Co., Oswego, N. Y., 
and made in a variety of sizes and styles of handles. 
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Improven Stittson Wrencu 


The design and construction are apparent from the en- 
graving. Drop-forged tool steel is used and the handle 
is provided with an inserted jaw which can be readily re- 
placed. 
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Knuckle-Joint Press 


The press shown is of the heavy knuckle-joint type, 
giving a slow, powerful movement at the end of 
stroke, which makes these presses suitable for coining, 
embossing and swaging operations, where it is necessary 
that the metal flow under pressure. 

The frame receiving the pressure is a steel forging 
bolted to a cast-iron frame carrying the driving mechan- 
ism. The toggle links are made of steel castings, and 
the pins and seats are made of tool steel, hardened and 
ground. They are placed below the table, so that all lost 
motion is taken up by the weight of the parts. This also 

















KNUCKLE-JoInt Press 


has the advantage that no oil can run upon the dies and 
work. The table is guided in adjustable bearings. 

The adjustment for the dies, to regulate the pressure, 
is obtained by a steel wedge which is adjusted by a screw. 
The latter is provided with a collar graduated to 
thousandths. 

This press will exert a pressure of 600 tons. The total 
weight is 19,000 lb.; width between uprights, 14 in. ; larg 
est die space, 12 in.; stroke, 144 in. It is a recent product 
of the Max Ams Machine Co., Mount Vernon, N. Y. 


— 
S 
oe 


Heavy Micrometer 
An especially heavy type of micrometer, designed to 
withstand hard usage, has been made a recent product 
of the L. S. Starrett Co., Athol, Mass. 
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Horizontal Boring Machine 


This machine was designed principally for boring gas- 
engine cylinders. The construction is heavy with a view 
to minimizing vibration and spring during the rapid 
The work is clamped to the carriage and 
A facing head is 


forcing cuts. 
the spindle driven through the bore. 
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Variable-Speed Gear 


This device is a recent product of the S and S Variable 
Speed Gear Co., 50 Church St., New York, N. Y., and an 
idea of the mechanism may be obtained from Fig. 1. 
The expansion pulleys, of which there are two, have their 
hubs securely held together by eight bolts. The pinion 











Front AND Rear VIEW OF 
attached at the head end of the spindle and for facing 
the other end, a facing head stand is mounted on the 
carriage and the cutter bar extended to slip through the 
facing head to drive it. The tail-facing head. can be 
used while boring, as it travels with the carriage. 

The drive is through back gears from cone pulleys, 
independent of the main spindle. The spindle is hollow 
and fitted with No. 5 Morse taper, a screw rod and hand- 
wheel being used to back out the tools. 

A cross-boring attachment is mounted on the carriage 
at any convenient point and is adapted to boring and 
facing igniter-plug holes or similar work. This attach- 
ment is driven from the driving spindle through universal 
The spindle is mounted in slides, having cross 
and vertical feed. 

The machine has a swing over the carriage of 22 in., 


joints, 


is 80 in. long, and has a carriage travel of 30 in. It is a 
recent product of the Termaat & Monohan Co., Oshkosh, 
Wis. 
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Fie. 1. Toe ExpaAnpIna MECHANISM 


Fig. 2. View or THE Sprep REGULATOR 
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in the center of the hub is in mesh with all the spokes 
of both pulleys. Each section carries two spokes, and 
as shown, one of these is assembled right and the other 
left hand. It ean easily. be seen that by turning the 
pinion one way it will expand and that the reverse motion 
contracts the pulley. 

The spokes are staggered, so that they do not inter- 
fere with each other, and fit snugly into the milled slots 
of the hub plates. The motion of the pinion is obtained 
by a tubular shaft fitted with spiral grooves of a long 
pitch, the design of the spiral being such that after it is 
once set the vibration of machinery cannot alter it. In 
operation, the load is carried entirely by the two expan- 
sion pulleys, and equally balanced by the pinion, the shaft 
being free to swing and adjust itself to suit the changed 
load on each belt until a balanced condition is secured. 
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arrangement how any desired speed may be obtained on 
the driving shaft. 
c AJ 


ee 


Fischer Oil-Grooving Machine 

The engravings show a new oil-grooving machine and 
its work. It is manufactured by the Fischer Machine 
Co., Philadelphia, Penn. 

The operation of the machine, after the bearing is set 
is entirely automatic. The necessary change gears are 
furnished to cut the various forms of oil grooves shown. 
It will also cut straight kevways by disengaging the clutch 
and locking the spindle (by means of the binder screw) 
to prevent it from turning. 

The tool slide is linked to an adjustable connecting rod, 
which gives it a reciprocating motion, and will cause it to 
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OIL-GROOVING 


The pulleys are made in six different sizes, ranging 
from 6 in. to 18 in. minimum or 9 in. to 27 In. max- 
imum diameter, and the belt width is from 3 in. 
ply to 9 in. doubie ply. The speed variation may be 
operated by either chain or handwheel. 

Fig. 2 shows a view of the regulator with one of the 
pulleys expanded to maximum diameter and the other in 
One of the devices set up in opera- 
The chain wheel for changing 
to the various speeds One of the 
expanding pulleys is belt to the 
driving shaft, and the other expanding pulley transmits 
the motion by means of the other expanding pulley and 
belt to the driven shaft. It can easily be seen by this 


~ 
‘ 


single 


its normal position. 

tion is shown in Fig. 3. 
is shown on the right. 
shown connected by a 


MACHINE AND 


Some or Its Work 

cut any length of groove within the capacity of the ma- 
chine, which is 5 in. in diameter by 5 in. long. The ma 
chine is convenient and rapid, has few parts, is simple 
in construction and all operating parts are inclosed. It 
weighs 815 Ib. 


Metallic Tapes 
There has been placed on the market by the Lufkin Rule 
Co., Saginaw, Mich., metallic tapes with instantaneous 
readings by which is meant that in small figures along- 
side each inch mark, the number of the last preceding 
foot mark is repeated. This renders it unnecessary to 
refer back to the last foot mark in making readings. 
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Assembling the Maxim Silencer In Fig. 1, are shown the component parts for a 30-cal- 
iber silencer. These are made in various places, but the 


By E. A. SUVERKROP assembling is done in the factory in Hartford, Conn. To 





I well remember how incredulous I was when I saw . 
the first newspaper report of the Maxim Silencer. Since 
then its success has become so well known that comment 
is unnecessary. The inventor was recently asked: “How 
did you come to even try to invent such an absurdly im- 
possible thing as a silencer for 2 gun? All inventions have 
some starting point, what was yours ?” 

In common with many other things the gun silencer 
owes its development to the automobile industry, for Mr. 
Maxim had been working on the development of auto- 
mobile-engine mufflers for some time before he thought of 
a silencer in connection with a gun. In addition to this 
was the inventor’s desire to enjoy target practice without 
creating a disturbance. Experiment ensued, covering a 
couple of years and all kinds of valves, vents, by-passes, 
expansion chambers, etc., but without success. 

One morning after his bath the inventor noticed the 
small whirlpool over the drain hole, the- action of which 
retards the egress of the water. It does not silence it 
(as this phenomefion is usually accompanied by a more 
or less pronounced sucking sound), but in a gun, the 
noise of firing is caused by the sudden egress of the gases 
and if these could in the same way be slowed down the 
noise would in proportion be decreased. Acting on this 














suggestion a little tube was then made constructed so as 
to induce a whirlpool in the escaping gases from the gun. 
This, when tried, was a success, 

In use the silencer has revealed desirable features not 
anticipated by the inventor. Not only does it mask the 
position of its user when smokeless cartridges are used, 
but it has a beneficial effect on the nerves of the men, 
endowing them with a sense of security so that they will 
take more time to aim carefully. Further the officers’ 
orders can be readily heard, which is difficult unde 
dinary circumstances with a scattered skirmishing line. 


* of- 























Fie. 2. SECTIONAL VIEW oF SILENCER Fie. 4. Rottine THE First CIRCUMFERENTIAL GROOVE 
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the right are the chambers. These have a small groove 
or keyway milled on one side, as shown at A, to locate 
them correctly in the tube at the left. In Fig. 2 the 
silencer is shown in section. The chambers are in shape 
somewhat similar to a single internal-bladed propeller 
and give the gases their gyratory motion. The first as- 











Fic. 8. DrILLING THE HOLE 














Fic. 6. RoLLING IN THE CHAMBERS 
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Fie. 7. SPINNING OVER THE END or THE TUBE 














Fic. 9. Reamine THE Hog 
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sembling operation is shown in Fig. 3. Here the tube A 
is placed on the grooved mandrel B supported by the 
slide C which works in the fixture D. At the back of D 
is a stationary bracket 2, supporting the roller F. One 
of these is shown at G. It will be noted that the perim- 
eter is partly cut away. This is to give an abrupt ter- 
mination to the groove and to permit the ready inser- 
tion of the tube in the fixture. 

On the under part of the slide C is a rack which en- 
gages a pinion on the shaft to which the operating lever 
H is attached. Vertical adjustment is provided for 
the roller F, and stops for the slide C. After rolling 
in the keyway shown at A, Fig. 4, the first groove is 
rolled around the circumference of the tube. This acts 
as a seat and stop for the chamber nearest the muzzle of 
the gun. The rolling tool and fixture are shown in place 
on the lathe in Fig. 4. 

The chambers are next assembled in the tube. This is 
done on an ordinary arbor press shown in Fig. 5. Here 
the tube is shown at A; the chambers at B and the arbor 
press spindle at C. The rolled internal key in the tube 
enters the keyway in the chambers, which is pushed down 
till it seats on the circumferential groove in the tube. 
The chambers are then located one after the other on 
the internal key and pushed down to a solid seat. The 
first chamber is made of the thickest steel, as it has the 
greatest stresses to resist. The thickness of the steel used 
in the chambers gradually decreases as they approach 
the muzzle of the silencer. 

When all the chambers are in place the tube is again 
put in the lathe and a circumferential groove is rolled 
between each pair of abutting chambers. This is shown 
in Fig. 6. When this is completed the support shown in 
Fig. 7 is mounted on the lathe and the end of the tube is 
spun over to hold the last chamber in. 

The final assembling operations are shown in Figs. 8 
and 9 and consist of drilling and reaming the hole 
through the chambers for the passage of the bullet. The 
last operation of all is bluing, which is done in the usual 
way. 


o 
ve 


Schools for Men 
By ENTROPY 

We are apt to think of education in much the same 
way that we do of measles and whooping cough, as a 
strictly juvenile affair that must be endured once and that 
insures immunity for life. In spite of this almost any 
man of any age will boast that he has learned something 
new every day of his life, from which we surmise that 
learning and education are not synonymous outside the 
dictionary. This notion that education is a thing of 
books and schools is responsible for the crowding of a 
vast mass of undigested information into the cranium of 
Young America with a resultant mental dyspepsia that 
might be avoided if the prejudice against adult education 
could be overcome. Crowding studies, fit only for the 
mature mind, into the public schools has much the same 
effect that cigarette smoking has on these same youth. 
What we need now is some form of education that will 
bear the same relation to juvenile education that a man- 
size cigar does to a cigarette. 

There are millions of men in this country who would 
study the things that they missed in the public schools 


‘the most convincing testimony to this fact. 
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because they were too immature to absorb them, if they 
could do it without having to admit that they were going 
to school. The success of the correspondence schools is 
Thousands 
of men spend hundreds of thousands of dollars to buy 
the right to study at home behind drawn shades who 
would not go to a free evening school. Why? Simply 
because school is generally understood to be an affair for 
“kids.” When one goes into the average evening school and 
sees 6-ft., 250-lb. men wriggling into seats behind desks 
made for 65-lb. babies, he wonders that they go at all. 

It ought to be possible for a man to walk up unashamed 
to a door marked “men only,” go into a room fitted for 
the use of men, with real chairs and real office desks or 
tables for mathematics and other book work, and with real 
machinery and apparatus for the industries, and find’ 
there men whom he would recognize as authorities in 
their lines ready to give the help that he needs. If this 
could be made to supplement the work of the chaps who 
have bought correspondence courses and who have fallen 
short of completion, as most have, it would be one of the 
most efficient ways of spending money. Such men have 
reached the maturity that will enable them to compre- 
hend and master the things that they could not have 
grasped under the best of teaching in the public schools, 
and things, the use and value of which they could not 
have comprehended. 

No man ever feels the need of education so much as the 
man who sees opportunity for advancement open before 
him but who does not dare to take it for fear that he 
cannot rise to it. It is useless to say anything to such a 
man about neglected opportunities, and it is equally futile 
to say the same thing to the youth who is neglecting his 
studies. The first cannot go back and live his boyhood 
over, the latter cannot comprehend his danger, nor will 
he believe in his own possibilities, nor can he really study 
intelligently things for which he is not sufficiently mature. 
The few who mature early enough in life to go through 
technical schools or colleges are provided for. Can we 
not provide men’s schools for those who mature normally ? 





PERSONALS 








F. W. Hagen is now superintendent of the Oakley plant 
of the Cincinnati Lathe & Tool Co., Cincinnati, Ohio. 


Seiberling has been appointed general manager of the 
Haynes Automobile Co., Kokomo, Ind., succeeding Charles B. 
Warren, recently resigned. Mr. Seiberling was previously fac- 
tory manager, 

H. J. Fuller, president of the Canadian Fairbanks-Morse 
Co., was elected vice-president of the Fairbanks-Morse Co, 
Chicago, Ill, He will continue in the same capacity with the 
Canadian company. 


A. G. 


J. F. Weeks has resigned from the engineering department 
of the American Manufacturing Co., in order to become as- 
sociated with C. S. Weeks, and they will conduct a consulting 
practice under the name of Weeks & Weeks. 


Charles A. Carels, chairman of the board of directors of 
Carels Freres, Ghent, Belgium, is at present in this country 
for an extended tour. Besides the purchase of equipment, 
Mr. Carels has in mind a possible arrangement whereby the 
Carels-Diesel engine may be manufactured in this country. 


Charles M. Jarvis has resigned as president of the 
American Hardware Corp., New Britain, Conn., and is to be 
succeeded by Henry C. W. Thomson. Col. Jarvis is to retain 
his connection with the corporation as a member of the board 
of directors of which C. F. Smith has been elected chairman. 


Col. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 
NEW ENGLAND STATES 


Preliminary arrangements are being made for the recon- 
struction of the section of the Fay & Scott foundry, Bangor, 
Maine, which was recently destroyed by fire. 

The Kendrick-Davis Co., manufacturer of tools, electrical 
supplies, watches, etc., will build a three-story, 56x48 ft. 
addition to its plant at Lebanon, N. 

The Lancaster Mills, Clinton, Mass., were recently dam- 
aged by fire. Loss about $14,000. 

- The Kuerney Heater Mfg. Co., 188 Franklin St., Boston, 
will build a moulding room and foundry, 50x600 ft. at Fram- 
ingham, Mass. 

Fire, May 24, damaged the plant of the New England Iron 
Works, Summer, Fargo and B Sts., South Boston, Mass. Loss 
$35,000. 

The Hersey Mfg. Co., manufacturer of water meters, South 
Boston, Mass., is planning the construction of two more 
buildings at its plant. James H. Tilden is gen. mgr. : 

George Smith, has awarded the contract for the erection 
of a garage 50x103 ft. one-story of brick and marble, at 511 
Worthington St., Springfield, Mass. Cost $5000. ae Fo 
Sprague is arch. 

R. E. Warner, Taunton, Mass., stove manufacturer will re- 
build its plant recently destroyed by fire. 

The Hartford Drop Forge Co., Hartford, Conn., will erect 
a drop forging plant on Windsor St. 


MIDDLE ATLANTIC STATES 


Thomas Rich is having plans prepared by David Bloom- 
field, arch., Meriden, Conn., for the construction of a garage 
two stories, 32x75 ft. at Southington, Conn. 

The Automatic Trannsportation Co., Buffalo, N. Y., is 
completing plans for a two-story addition. 

The Lumen Bearing Co., Buffalo, N. Y., is having plans 
prepared for a new brass foundry to replace the one de- 
stroyed by fire. W. H. Barr is gen. mer. oted May 29. 

Plans have been completed by the La France Garage Co., 
Elmira, N. Y., for the erection of a new building and garage 
at Church and Baldwin St. The new building will be four 
stories high, L shape, 60 ft. frontage on Church St., 116 ft. 
deep on Baldwin St., with a 41x120-ft. wing. It will be of 
brick and concrete. The second floor will be used for second- 
hand cars; the third floor will be the repair department, and 
the fourth floor will be used as a paint and finishing shop. 
The basement will be used for the temporary storage and 
charging of electric cars and trucks. 

The Dilts Machine Co., Inc., Fulton, N. Y., has been in- 
corporated with $125,000 capital. F. B. Dilts, F. L. Flanders 
and B. W. Bennet are the incorporators. A plant will be 
built and equipped. 

The Times Square Auto Co., New York, will add two 
stories to its present building at 56th St. and Broadway. 
This will give an increase of 40,000 sq.ft. 

The Rochester Can Co., Rochester, N. Y., will erect an ad- 
dition 46x150 ft. on Hague St. 

E. R. Caldwell & Son., Syracuse, N. Y., have been incor- 
porated and will erect and equip a foundry for the manu- 
facture of brass, bronze and silver metal castings. 

The Otis Elevator Co., Harrison, N. J., has recently ac- 
quired the former plant of the Commercial Acetylene Co., at 
First and Somerset Sts., to provide for business extensions. 
The company is now building an addition to its present plant 
on First St. 

The Taylor-Wharton Iron & Steel Co., High Bridge, N. J.. 
specializing in steel and iron castings, is planning to es- 
tablish a new plant at Phillipsburg, N. J. The Wharton plant 
of the company at Philadelphia will be removed to Phillips- 
burg place, where a site has been selected. The company 
recently acquired the holdings of the Tioga Steel & Iron Co., 
Tioga, Penn. 


The Newark Sheet Metal Co. has leased property at 218- 
228 High St., Newark, N. J., and will establish a new sheet 
metal working plant. 


The Board of Education, Newark, N. J., in its 1913 schoo! 
budget, has appropriated $11,000 for new supplies and equip 
ment for its manual training department. 

The Meyer Motor Repair Co., Newark, N. J., has taken 
out a permit to build a shop addition to its plant on Reskine 
Ave. J. A. Meyer is proprietor. 


The steel wire and nail manufacturing plant of Igoe Bros., 
Pioneer St., Newark, N. J., was recently destroyed by fire. 
Estimated loss $75,000. 


The American Smelting & Refining Co., Perth Amboy, N. 
J., has taken out a permit to build a new two-story brick ad- 
dition at its metal refining plant. 


The Gibson Motor Car Co., Avonmore, Penn., manufacturer 
of auto trucks, has had plans completed for the erection of 
an antomobile factory in Avonmore. 


The Bethlehem Steel Works have awarded the contract 
for the erection of a new roundhouse and Locomotive repair 
shop at Bethlehem, Penn. George H. Hardner, Allentown, 
Penn., is arch. 


_ Plans and specifications are being prepared by Peuckert & 
Wunder archs. for the construction of a three-story and 
basement machine shop for the Central Machine Co., Phila- 


delphia, Penn. It will be located at Franklin and Wood Sts., 
Philadelphia, Penn., it will be of fireproof construction of 
reinforced concrete brick and terra cotta. 


The Cyclops Steel Works contemplate the erection of 
additions to the plant at Titusville, Penn., to increase the 
present capacity. 


The Imperial Building at 1005 St.. Baltimore, Md., has 
been purchased by F. 8S. Bliven, of the Standard Motor Co., 
distributor of Cadillac cars. After remodeling, it will be 
used as a service station. The building, which is three 
stories will be made fireproof throughout, and a large show- 
room will be added. 


SOUTHERN STATES 


The Evans Motor Car Co., Nashville, Tenn., recently incor- 
porated with $50,000 capital, will build a 60x200-ft. factory 
- Nashville for the manufacture of automobiles. Noted 

ar, 13. 


The Cincinnati Pulley Machinery Co., whose building was 
destroyed by fire during the recent flood, have instructed 
George W. Schofield, arch., to prepare plans for a two-story, 
fireproof factory building, 52x180 ft., on hird St., between 
Madison and Scott Sts., Covington, Ky. The building will cost 
$20,000, and will employ 200 men. 


The Louisville Machinery Co. has located at 308 East Main 
St., Louisville, Ky., and is considering establishing a small 
repair and machine shop. 

The Brown Auto Co. plans to establish an automobile re- 
pair shop at Maysville, Ky. W. B. Tully is interested, 

Hackworth & Cowles, Shelbyville, Ky., will enlarge their 
automobile garage and repair shop in the immediate future, 
the addition being 112x500 ft. 


John C.‘ Raum & Son have awarded a contract for the con- 
struction of a two-story wagon shop, 63x126 ft., at 405 Sharp 
St., Baltimore, Md. 


MIDDLE WEST 


The Starr Drilling Machine Co., Akron, Ohio, plans to en- 
large its plant at Akron. 

G. A. Schact and W. C. Schacht, formerly of the Schact 
Automobile Co., Cincinnati, Ohio, are planning to establish a 
factory for the manufacture of auto trucks. 

The American Laundry Machinery Co., Cincinnati, Ohio, 
has awarded contracts for the erection of its prepesed 
factory. The machinery to be installed will be purchased 
shortly. 

J. D. Campbell, Cincinnati, Ohio, has commissioned Stew- 
art & Stewart, archs., Cincinnati, to prepare plans for the 
erection of a public garage and automobile repair shop on 
the east side of Reading Road. It will be one story, 40x80 
ft. 

The Otis Stel Co., Cleveland, Ohio, has awarded the con- 
tract for the erection of its proposed plant on the Cuyahoga 
River. The cost of the entire plant has been estimated at 
about $30,000,000. Noted Dec. 5, 1912. 

The M. & M. Auto Supply Co., Cleveland, Ohio, will pur- 
chase scrap automobile parts or take over any auto plant 
going out of business. 

The Cleveland Electric Co., Cleveland, Ohio, will erect and 
equip an addition. The cost has been estimated at $26,000. 

The Federal Metal Co., Cleveland, Ohio, will erect a new 
brass foundry. 

J. A. Wigmore & Co., Cleveland, Ohio, have awarded the 
contract for the erection of a garage. It will be one story, 
233x255 ft. 

The Standard Bolt & Forging Co., Columbus, Ohio, has 
established a plant for the manufacture of bolts and fore- 
ings of all types 

The Standard Garage, Coshocton, Ohio, was destroyed by 
fire with a loss of $5000. 

The Delaware Gas Co., Delaware, Ohio, will erect a shop in 
the fall. F. L. Packard, Hayden Bldg., Columbus, Ohio, is 
arch, 

The Northwestern Ohio National Gas Co., Toledo, Ohio, is 
considering the erection of a shop. 

The Union Tool Co., Los Angeles, Calif.. has purchased 
the plant of the Elyria Gas & Power Co., Elyria, Ohio. The 
company will enlarge and remodel the plant for the man- 
ufacture of its product. 

The Hydraulic Press Mfg. Co., Mount Gilead, Ohio, is ar- 
ranging for the erection of a shop building. Incorrectly 
noted May 29 under Cardington, Ohio. 

The Silver Lake Aviation Co., New Berlin, Ohio, has 
started work on the erection of its proposed plant for the 
manufacture of aéroplanes. 

The Rex File & Saw Co., Newcomerstown, Ohio, has 
awarded the contract for the erection of its proposed new 
plant. 

The Kanawha & Michigan Ry., Pomeroy, Ohio, will erect 
a large addition to its shops in Pomeroy, Ohlo. 
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Crawford-McCrimmon Co., Brazil, Ind., are receiving bids 
for the construction of a foundry and machine shop. Allen 
& Garcia, 332 South Michigan Ave., Chicago, Ill, are arch. 

Fire, June 5, damaged the plant of the Mais Motor Truck 
Co., Indianapolis, Ind. Loss $90,000. 

The Cole Motor Co., Indianapolis, Ind., 
contract for the erection of its prensses factory. 
ing will be four stories, and will cost about $175,000. 
May 15. 

The Haynes Co., Kokomo, Ind., will erect several factory 
additions. The company manufactures automobiles. 

The Detroit United Rys., Detroit, Mich., has awarded the 
contract for the construction of its proposed machine shops 
in Highland Park, Mich. Noted June 12. 

Behler & Cox, Grand Rapids, Mich., 
hardware, have started work on the erection 
posed factory on Ionia Ave. 

Fire, June 3, destroyed the plant of the John Knape 
Machine Co., Ninth St. and Davis Ave., Grand Rapids, Mich. 
Loss $20,000. 

The Central Auto Co., Grand Rapids, 
plans prepared for the erection of a garage. 
stories, 74x130 ft. 


has awarded the 
The build- 
Noted 


manufacturers of 
of their pro- 


Mich., is having 
It will be two 


Samuel Stroble & Co., 224 West Huron St., Chicago, II1., 
manufacturers of dies, are in the market for new machine 
tools, 


The Pigrot Foundry Co., Chicago, Ill., has acquired a two- 
acre site at Lake St. and 47th Ave., and will erect a large 
plant. 

Fire, May 28, damaged the foundry of the Hart Foundry 
Co., Peoria, Ill, to the extent of about $5000. 

The Holland Flexible Auto Wheel Co., Antigo, Wis., will 
erect a factory for the manufacture of automobile wheels. The 
company was recently incorporated with a capital of $10,000. 


ar | K. McKenna and James Donahue, Antigo, are inter- 
ested. 
The Berlin Machine Works, Beloit, Wis., is having plans 


prepared for the erection of an addition to its factory. It 
will be 275x294 

Burton Homan, Menasha, Wis., will erect a large garage. 
The cost has been estimated at $10,000. 

Hummel & Downing Co., Milwaukee, Wis., are receiving 
bids for the erection of a garage. 

WEST OF THE MISSISSIPPI 

The Oronoga Circle Mining Co., Joplin, Mo., will erect a 
compressor and sludge mill, at Joplin, to cost about $12,000. 

The Powhattan Lead & Zine Co., Joplin, Mo., will erect a 
plant at Joplin to cost about $50,000. 

_ The Reo Mining Co., Joplin, Mo., contemplates the erec- 
tion of a concentrating mill at Joplin, to cost $50,000. 

The Fort Smith Iron & Steel Co., Fort Smith, Ark., 
establish a foundry at Fort Smith to cost $30,000. 

The Missouri, Oklahoma & Gulf Ry. will build shops at 
Muskogee, Okla. The plans include a large machine shop 
and a boiler plant. About $200,000 will be expended. J. W. 
Hoffman, Muskogee, Okla., is gen. supt. 

WESTERN STATES 
Ariz., will be reorgan- 


will 


The Pioneer Smelting Co., Tuczon, 


ized and make extensive improvements to its smelter at 
Sahurita. F. H. Harrick, New York, is interested. 
The Sunflower Cinnibar Mining Co., Phoenix, Arix., will 


construct a 10-ton furnace at its cinnabar mine. 
later erect a furnace of about 40 tons capacity. 

W. B. Wefesnot Co., Everett, Wash., 
tablish a motor-boat factory at Everett. 


It plans to 
is planning to es- 


The Summer Iron Works Co., Everett, Wash., whose plant 
was recently destroyed by fire, will erect a new plant, to 
cost about $100,000. 


a < 


>. t © 
130-ft. yuild a 40x 


Paul, Longbeach, Calif., is planning to 


foundry. 
CANADA 


Robert Mitchell Co., Montreal, 
on Belair Ave. It will be of 


The 
iron foundry 
ft. 

The General Fire Extinguisher Co., 175 McCord St., Mon- 
treal, Que., has had plans prepared for a new factory. It 
will be 127x300 ft., concrete construction. Robert Findlay, 10 
Phillips Pl., is arch. , 


Que., is erecting an 
brick, 108x180 


The Dominion Steel Castings Co., Hamilton, Ont. has 
awarded contracts for the erection of an addition to its 
plant, costing $90,000. It will be 65x140 ft., of iron and 


steel. 

The St. Thomas Brass Co., St. Thomas, Ont., has awarded 
the contract for the erection of its new brass foundry, to 
cost $25,000. It will be one story, 120x60 ft., of structural 
steel, concrete and white brick. J. B. Potts is mer. 

The Northern Aluminum Co., Toronto, Ont., will erect a 
new factory, costing $15,000, on Weston Road, North, West 
Toronto. ; 

Press reports state that the Canadian Zine Co. i 

st: dé t g A . is bein 
formed to establish a zinc smelter at Port Moody, B. @ 
Newton W. Emmers is promoting the enterprise. 

The shops of the Canadian Pacific Ry. Co. 
B. C., which were recently destroyed by fire 
built at once. | : ; 

The McKee Furnace Co., Ltd., has been organized at St. 
John, N. B., with a capital stock of $100,000, and will es- 
a: plant Se menutacture the McKee fuel saver and 
other urnace appliances. James . 7: “Kee 
ee Terneaut McKee is in- 

The Oil Motor & Mfg. Co., Ltd.. St. John, N. B., is hav- 
ing plans prepared for a_ new factory on March Rd. It will 
be of brick or concrete. F. Neil Brodie, Princess St.. is arch 

L. G. Vincent, 126 Charlotte St., is mgr. of the company. 


at Victoria, 
will be re- 
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It is reported that the Canadian Pacific Ry. Co. will en- 
large its present facilities at Winnipeg, Man., and additional 
operating machinery will be required. 

T. W. Hartley and John Dobson, Sapgerten. B. C., have 

urchased the plant of the British Columbia Brass Works, at 
apperton. Extensive improvements and additions+ will be 


made in the plant. 
GENERAL MANUFACTURING 
ENGLAND STATES 


NEW 


The Maine Coated Paper Co. contemplates the construction 
of a paper mill at Rumford Falls, Maine. Charles H. Drum- 
mond is pres. 


The Hansen Shoe Co, Quincy, Mass., has purchased a site 
at Brockton, Mass., for the construction of a factory. 


The A. G. Spaulding & Bros. Mfg. Co., Chicopee, Mass., 
manufacturers of sporting goods, has awarded the contract 
for an addition to its plant. It will be 60x210 ft., four stories. 


The L. & M. Wood Cleaning Co., penpers’, Mass.. has se- 
cured a five-story building on Green St., Jamaica Plain, Mass., 
for factory purposes. 


The paper mill of the Bancroft Paper Co., Middlefield, 
Mass., was recently destroyed by fire. Loss, about $30,000. 


The three-story building of the Norton Wool Combing Co., 
Norton, Mass., was destroyed by fire, May 28. Loss, $100,000. 


A $1,00,000 cold-storage plant will be erected on the new 
fish pier at South Boston, Mass. Plans have been completed 
by Sterrett & Brunner, 156 State St. The building will be of 
steel and concrete, 220x252 ft., eight stories. William I. 
O’Brien is interested. 


The Bay State Candy Co., 286 Chestnut St., Springfield, 
Mass., has awarded contracts for a new candy factory to be 
erected at 198 Franklin St. It will be 41x90 ft., two stories 
and basement, of brick. Bruno Wozny is arch. 


The Norton Wheel Co. is having plans prepared by Frost 
& Chamberlain, archs., Slater Bldg. Worcester, for the con- 
struction of a two-story, 128x138-ft. fire-brick plant at Wor- 
cester, Mass. 


The Cranston Woolen Co., Bristol, R. I, has awarded the 
contract for the construction of a three-story, 120x68-ft. addi- 
tion to its plant. 


The Stillwater Worsted Co. has awarded the contract for 
the construction of a two-story, 60x100-ft. addition to its 
plant at Harrisville, R. I. 


The Revere Rubber Co. has awarded the contract for the 
construction of a refrigerating plant at its establishment on 
Valley St., Olneyville, R. 


The Skat Mfg. Co., manufacturer of soap, has secured a 
site of Park Ave., Hartford, Conn., for the construction of its 
proposed factory. 


The United States Rubber Co., Naugatuck, Conn., is having 
plans prepared for an addition to its reclaiming plant. It 
will be of brick and steel, two stories high, to cost about 
$75,000. William T. Rodenback is mgr. 


MIDDLE ATLANTIC STATES 


The New Haven Diary Co., New Haven, Conn., will build 
an addition to its plant which will be used for the manufac- 
ture of ice. It will be 20x25 ft., one story, of wood and brick. 


The Williams Underwear Mfg. Co. has been incorporated 
and will equip a plant at Albany, N. Y., for the manufacture 
of women’s underwear. William Lowenthal and Welfe Cohen 
are among the incorporators. : 


The U. S. Rubber Reclaiming Co., Buffalo, N. Y., has re- 
cont’ filed plans for the construction of a factory to cost 
2000. 


Fire, June 8, destroyed the factory of the Platt & Lambert 
Varnish Works, Van Alst Ave. and Third St., Long Island City 
(L. -.), N. ¥. Loss, $10,000. 

Fire, June 8, destroyed the factory of the Keshan Rug 
Renovating Co., Van Alst Ave. and Third St., Long Island City 
(L. LL), N. Y. Loss, $40,000. 

Fire, June 8, destroyed the factory of the Columbia Paper 
Bag Co., Van Alst Ave. and Third St., Long Island City (L. L.), 
N. Y. Loss, $350,000. 

Fire, June 8, destroyed the factory of the American Drug 
Syndicate, Van Alst Ave. and Third St., Long Island City 
(L. L.), N. ¥. Loss, $75,000. 

The plant of the Wheatland Plaster Co.. Wheatland, N. Y., 
was destroyed by fire, June 7. Loss, $25,000, on buildings and 
machinery. It is stated the plant will be rebuilt at once. 

The Hardman Tire & Rubber Co., Belleville, N. J., manu- 
facturer of hard-rubber goods and automobile tires, will build 
a new plant at Mill and Main Sts. 

A section of the plant of Seabury & Johnson, Glenwood 
Ave., East Orange. N. J.. was destroyed by fire with a loss 
estimated at $50,000. The company manufactures antiseptic 
dressings and surgical specialties. 

Schrenk & Co., Hoboken, N. J., manufacturers of mirrors 
and similar products, have leased quarters in the new loft 
buildings at 16th St. and Park Ave., and will establish a plant. 

The Brunswick Laundry Co., corner City, N. J., has taken 
out a permit to make improvements in its plant on Tonnele 
Ave. 

A section of the paper-cup and bottle-manufacturing plant 
of the American Mono-Service Co., Newark, N. J., was re- 
cently destroyed by fire. 

The Newark Beef Co., manufacturer of d4ressed-beef prod- 
ucts, has taken out a permit to make alterations and improve- 
ments in its plant on Plane St., Newark, N. J. 

The Charles R. DeBovoise Co., Newark, N. J.. manufactur- 
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er of corset covers and similar specialties, has increased its 
capital from $100,000 to $200,000, for extensions in its business. 

The Natural Carbonic Gas Co., Newark, N. J., has taken out 
,* permit to build an addition to its plant on Frelinghuysen 

ve. 

Fire, June 9, destroyed the plant of the American Ice Co., 
Glenwood and Columbia Aves., Philadelphia, Penn. Loss, 
$300,000. 

The Dreadnought Tire & Rubber Co., Baltimore, Md., re- 
cently incorporated to manufacture rubber tires, has secured 
a plant of seven outene at Orangeville. Work will be 
started at once in remolding the plant so that the manufac- 
ture of tires can proceed as soon as possible. 

Fire, May 21, A the plant of the Chesapeake Oil Co., 
Ostend and Leadenhall Sts., Baltimore, Md. Loss, $10,000. 


SOUTHERN STATES 


The Industrial Building Co., Norfolk, Va., has had plans 
prepared by Edward Mitchell, for the construction of an in- 
dustrial building to be six stories, 79x86 ft. It will be of 
reinforced concrete and steel, to have floors of heavy con- 
struction to accommodate printing presses. Cost, $62,000. 

H. R. Perkins and Henry C. Maxwell have purchased the 
plant of the Woodward Mfg. Co., at Augusta, Ga., and will 
manufacture sash and doors. 

The Jackson Bros. Lumber Co., Tallapoosa, Ga., will erect 
a planing mill, lumber finishing plant and reinforced-concrete 
dry kilns, with a daily capacity of 25,000 ft. of lumber. 

J. B. McLendon and associates, of Miami, Fla., have pur- 
chased river frontage of 209 ft., and will build a fertilizer 
plant and an ice plant to cost about $200,000. 

Cc. A. O’Neal, of Andalusia, Ala., will erect a lumber mill 
in Andalusia County, to have a daily capacity of 100,000 ft. 
of lumber. 

Fire, June 7, destroyed the mill of the Rocky Creek Lum- 
ber Co., Pansey, Ala. Loss, $40,000. 

The Bell Lumber & Mfg. Co. plans to add a sawmill to its 
planing mills at Columbus, Miss. 

Fire, June 2, destroyed the refinery of the Terminal Oil 
Co., New Orleans, La. oss, $60,000. 

The Southport Mills Co. will rebuild its plant at New Or- 
leans, La., recently burned. Cost, $125,000. 

A shingle mill will be built at Bayou Sara, St. Francisville, 
La., by Downs & McKay. 

The Rescue Oil Co., Vinton, La., has recently been or- 
ganized, and will erect an oil-refining plant in Vinton, to cost 
about $20,000. 

J. W. Hastings & Son will build a new sawmill at Big 
Sandy, Tenn., to replace that recently destroyed by fire. 


J. J. Russell plans to establish a plant at Memphis, Tenn., 
for the manufacture of barrel staves. 

The Kosmos Portland Cement Co., Louisville, Ky., will in- 
crease the capacity of its plant at Kosmosdale, Ky., from 1200 
to 3000 bbl. daily. The work will include the installation of 
steam turbines, and a new boiler house to be equipped with 
stokers, kilns, etc. The company will also open a new 
quarry at Kings Landing, Ky. 

Crump & Field, Ashland, Ky., wholesale grocers, will add 
to their coffee department by installing additional machinery 
in the way of cutters, automatic weighing machinery and 
conveyors. 

The Kircher Furniture Co. is preparing to equip a factory 
at 22nd and Pirtle Sts., Louisville, Ky. he concern has 
leased a building and is now buying equipment. 

J. Schwarzalder & Son, Louisville, Ky., have had plans 
completed for the erection of a cooperage shop. 

Laundry machinery will be installed in the buildings to be 
erected for Parr’s Rest, an institutional home of Louisville, 
Ky. Brinton B. Davis, Inter-Southern Bldg., Louisville, is in 
charge of plans. 

"  B, Keith, Buffalo, Ky., will build a flour mill at Upton, Ky., 
to have a capacity of 50 bbl. per day. 


MIDDLE WEST 


The Imperial Glass Co., Bellaire, Ohio, is considering the 
erection of an addition. It will be three stories and base- 
ment. 

The Stearic Acid Plant, Celina, Ohio, has started work on 
the erection of a glycerin plant to cost about $20,000. It will 
be two stories, of concrete. 

The American Patent Pad & Textile Co., Chillicothe, Ohio, 
is having plans prepared for the erection of a factory. Samuel 
Hannaford & Sons, Cincinnati, Ohio, are archs. Noted May 1. 


The planing mill of the Charles S. Ferris Lumber Co., Cin- 
cinnati, Ohio, was destroyed by fire, Mar. 27. Loss, $40,000. 


The Acme Woolen Mill Co., Cleveland, Ohio, has awarded 
the contract for the erection of its proposed factory addition 
on East 70th St. 

The Linde Air Products Co., Cleveland, Ohio, has started 
work on the erection of its proposed factory in Cleveland. 


The Bayne-Subers Tire & Rubber Co., Cleveland, Ohio, has 
raised its capital from $250,000 to $500,000. New equipment 
will be installed. 


The Perry-Payne Estate, Cleveland, Ohio, has awarded the 
contract for the erection of a laundry. It will be two stories, 
60x40 ft. The cost is estimated at about $5000. 


The Columbus Varnish Co., Columbus, Ohio, has received 
bids for the erection of a factory to cost about $10,000. It 
will be two stories, 42x75 ft. Noted May 29 


The Morgan & Marshall Co-Operative Rubber & Tire Co., 
Bast Liverpool, Ohio, has awarded the contract for the erec- 
tion of its proposed new plant, 


Noted Apr. 24 
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The National Grave Vault Co., Galion, Ohio, will add con- 
siderable new machinery to its present equipment. 

The German-American Transioid Co., maker of a trans- 
parent material used in the manutacture of cigar boxes, lids, 
etc., will reopen a plant in Madisonville, Ohio, a suburb of 
Cincinnati, - he company was recentiy incorporated with a 
capital of $25,000. The officers are Oliver M. Dock, Charles H. 
Meeds and John G. Baes, all of Madisonville. 

The Monarch Laundry Clean Towel Supply Co., Spring- 
field, Ohio, is having plans prepared for the erection of a 
two-story and basement laundry, to cost about $20,000. It 
wili be 66x100 ft. 


The Rogers Automatic Lens Co., Toledo, Ohio, will equip 
a factory for the manufacture of a new type lens and shutter 
for cameras. The company has been incorporated with a cap- 
ital of $100,000. W. K. Rogers is interested. 


The Graham Glass Co., Pittsburgh, Penn., has decided to re- 
construct the plant of the Evansville Glass Co., Evansville, 
Ind. W. D. Graham, Evansville, is interested. 


The United Bread Co., South Bend, Ind., has awarded the 
contract cor the erection of its proposed bakery at Terre 
aute, Ind. 


The Detroit General Hospital, Detroit, Mich., will erect a 
boiler-house. It will be one story, 25x58 ft. Bids are be- 
ing received. 


The United States Linen Co., Detroit, Mich., plans to erect 
another factory adjoining its present factory. 


The John D. Rabb Chair Co., Grand Rapids, Mich., plans 
to erect a factory on a site recently purchased. 


Fire, June 6, destroyed the sawmill of Gi 5 
River, Mich. Loss $10,000. of Gitte & Gen. Iron 


The Handelman Carriage Co., Kalamazoo, Mich., will re- 
puité tts factory recently destroyed by fire. Estimated cost, 


Fire, June 4, destroyed the planing mill of the W. L. Me- 
Manus Lumber Co., Petoskey, Mich. Loss, about $200,000. 


The Baltimore & Ohio R.R. Co. has awarded the contract 
for the erection of a grain elevator at 96th St. and the Calu- 
met River, Chicago, Ill. It will be of reinforced concrete 


The J. W. Hoodwin Co., Chicago, Ill., will erect a four- 
story factory for the manufacture of calenders. The build- 
ing will be 50x135 ft. 


Sisco Bros., Chicago, Ill., candy makers, have awarded the 
contract for the erection of their proposed factory. It will 
be one story and basement, 25x34 ft. 


The Pullman Couch Co., Chicago, Ill, has taken out a per- 
Mrese the erection of a one-story factory. Estimated cost, 


The Teckmeyer Candy Co., Madison, Wis., is erecting ar 
addition to its factory at Madison. 5 » 


The Walter Brewing Co., Menasha, Wis.. has awarded the 
contract for the erection of its proposed bottling factory and 
machine shop. ’ 


W. E. Reynolds, arch., has awarded the contract for the 
erection of a one-story factory, of concrete, brick and stone. 
The building will be occupied by the Willow Grass Rug Co., 
Oak Circle, Wis. 


Anderson Bros. & Johnson, Wausau, Wis., have received 
bids for the construction of granite works. 


WEST OF THE MISSISSIPPI 


The Wilhoit Refining Co., Joplin, Mo., will build an oil re- 
finery, at Joplin, to cost approximately $40,000 


The Texas Cotton Ginners’ Association is promoting the 
construction of a large plant at Dallas, Tex., for the manu- 
facture of cotton bagging. It will use as a material jute waste 
from the cotton gins of Texas and Oklahoma. Several hun- 
dred thousand dollars will be invested in the enterprise. 


Fire, June 7, destroyed the grain elevator of the Bewley 
Mills, at Fort Worth, Tex. Loss, $125,000. 


The Planters Cotton Oil Co. will erect an oil-separating 
mill at Waxahachie, Tex. 


The Farmers’ Gin Co. will erect a cotton gin at Whiterock, 
Tex. G. E. Jordan is interested. 


WESTERN STATES 


The Idaho Rose Co.. McCammon, Idaho, has taken over the 
milling plant of the McCammon Investment Co. and will in- 
stall! modern machinery. 

The Copper Queen Co., Bisbee, Ariz., will erect a precipita- 
tion plant at its mine 

The shingle mill of the Acme Lumber Co... at West 45th 
St. and 15th Ave., Seattle, Wash.. was damaged by fire to the 
extent of $10,000. The plant will be rebuilt 


CANADA 


The International Paper Co. plans the establishment of a 
pulp and paper mill at Deschenes, Que.. which will cost 
about $10,000,000. 

The Canada Brasive Wheels, Ltd.. capitalized at $500,000 
has purchased a site of eight acres at Dundas, Ont.. and will 
erect shops and a factory to cost at least $20,000 

The W. H. Dwyer Co., Ltd... Fort William. Ont... will 
erect a grain elevator with a capacity of 100,000 bu 

The German Eckert Co.. Leamington, Ont.. will erect a 
three-story cannery on Rectory St.. costing $25,000. William 
Gorman is mer. 


oo ee 
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Co., Toronto, Ont., will erect an addition 


The Cotton Mfg. 
it will be one story of 


to its factory at a cost of $5000. 
brick with felt and gravel roofing. 

Fire, June 4, destroyed the plant of the Dominion Tar & 
Chemical Co., at North Transcona, five miles east of Winni- 
peg, Man. Loss $200,000. 

The Kootenay Explosive Co., Kootenay, B. C., will erect a 
powder factory on Lake Kootenay, near Nelson, B. C. Esti- 
mated cost, $20,000. H. D. Farris, of the Jexite Powder Co., 
Spokane, Wash., is interested. 





NEW INCORPORATIONS 








METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

E. Jackson Casse Co., 
liances, Capital $250,000. 

. J. Coleman, treas. 

Imperial Machinery Co., Inc., Portland, Maine. Capttal 
$1,000,000. Incorporators: Eben Winthrop, Freeman, . M. 
Wall, Charles M. Drummond, Portland, A. B. Kerlin, A. J. 
Cumming, Minneapolis, Minn. 

National Machinery or Portland, 6 Capital $500,000. 
Incorporators: Harry R Virgin, Albert Neal, Robert Pay- 
son, J. E. Fanning, A. c. Percy, Dortian’. 

Scott & Cota Machine Co., Boston, Mass. 
Incorporators: Ernest Scott, Sybil H. Holmes, 
Parker. 

The Walden Tool Co., Boston, Mass.; 
000. Incorporators: Patrick J. Kingley, 
den, William P. Brown. 

Mansur Motor Truck Co., 
Capital $30,000. Incorporators: 
L. Moses, Nelson L. Furbush. 

Dreisbash Pardee Co., New Haven, Conn., metal picture 
frames. Capital $25,000. sng perasers: Edwin F. Dreis- 
bach, Hamden, Conn. John H ardee, R. S. Shephard, New 
Haven, Conn. 

Steel Infusion Corporation, Boro. Manhattan, N. 


machinery ap- 


Augusta, Maine; 
Buzzel, pres., 


Incorporators: R. S. 


Capital, $15,000. 
George F. 


tools. Capital $50, 
Frederick E. Wal- 


motor trucks. 


Haverhill, Mass.; 
Mansur, Kirke 


George B. 


Y.; steel and 


metal products. Capital, $600,000. Incorporators: Alfred J. 
Thompson, William Nelson Thompson, Harold R. Berry, 48 
Wall St., New York. 

Volta Machine Mfg. Co., Boro. Manhattan, N. Y.; ma- 
chinery used in generating in electricity. Capital $20, 000. 
Incorporators: Thomas D. Finizio, Frank V. Gilberti, An- 
tonio Petraglia, 2258 First Ave., New York. 

Newark Sheet Metal Co., Newark, N. J.; sheet metal 
goods. Incorporators: J. B. Cella, F. Cella, 


Capital $100,000. 
T. Santoro, Newark. 

The Schwartz Herman Steel Works, Inc., Somerville, N. J.; 
steel specialties, iron products. a $300,000. Inecorpor- 
ators: L. Schwartz, New York, . Herrman, K. A. Herr- 
man, Jersey City, 

The American Milling Machine Co., Batavia, Ohio; ma- 
chine tools. Capital $10,000. P. F. Jamieson is the principal 
incorporator. 


The G. A. Schact Motor Truck Co.; Cincinnati, Ohio; mo- 
tor trucks. Capital $35,000. Incorporators: Gustave A. 
Schact, William Schact, Charles R. Talbott. 


The George E. Lee Co., Cleveland, Ohio; to manufacture 
metal articles and novelties and to do general machine work 
of ail kinds. Capital, $50,000. Incorporators: John A. Nally, 
E. G. Nally, M. Breemhead, C. A. Gardner and G. I. Rosecrans. 


Gloor Motor Truck Co., Chicago, Ill: automobiles and 
accessories. Capital $25,000. Incorporators: Devere, 
H. L. O'Meara, J. N. Chapman, Chicago, III. 

tram Richsteig Steel Angle Frame Co., Chicago, I1.; 
eral manufacturing. Capital, $150,000. Incorporators: 
S. Reed, C. J. Sullivan and Homer Sullivan. 

Safety Oil Gas Burner Co., Chicago, Ill; oil burners for 

stoyes and furnaces. Capital $25,000. Incorporators: H. E. 


en- 
Clark 


Day, M. A. Day, W. F. Day. 
_ §uperior Plating Works, Chicago, II1.; plasin metals. 
Capital $40,000. Incorporators: F. J. Setchett” oe. Greene, 


E. L. Kreamer, Chicago, Il. 


The Variable Clutch & Variable Transmission Co., Seattle, 
Wash.; to engage in the manufacture of a variable clutch 
ane variable- ra i Pag vice. Capital, $100,000. 
ncorporators awson res . A. Emery, - * 
and E. W. Wood, secy. . sete xine 


. Aerial tramway Co., Peat ag PY manufacture and 
andle aérial tramways. ‘apital, 000. TI “ 
Cc. Platt, C. E. MacFarlane and R. R. mm 

American Motors California Co., Socramense. Calif.; to han- 
dle automobiles and supplies. Capital, $40.0 Incorporators: 
J. I, Handley, of pa ee oe Ind., yore Bunnell of San Fran- 
cisco, Calif., and W. S. ayward, ‘of 


The Ravenswood Compound Motor Mfg. Co., San Fran- 
cisco, Calif., motors. Capital, $10,000. ncorporators: H. 
sonvers, J. F. Parkinson, E. Weaver, J. Hopkins and W. H. 

ope 


Electric Surgical Appliance Co., San Francisco, Calif.: to 
manufacture and deal in surgical appliances. Capital, $500,- 
000. Incorporators: H. R. Douglass, F. H. Hadley, E. Loebner, 
C. Loeffler and W. M. Aydelotte. 


General Lead Co., San Francisco, Calif.: lead roducts. Cap- 
ital, $10.000. Incorporators: HH. J. urray, AL Renter aaa 
J. D. Thurman. 


Boden’s Automatic Hammer Co., San Francisco, Calif. - 
matic hammers. ya $500.000. Incorporators: as Boden, 
H. 8S. Goold, R. J. Graf, H. F. Morris and H. M. Anthony. 


ae | 
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Read & Son Machinery Co., San Francisco, pus; to handle 
ge gees wa” DS iget ,000. Incorporators: D. W. D. Read, 
an 


Self-Anchoring Iron Post Co., San Francisco, Calif.; to 
manufacture tas ay posts. Capital, $30,00v. srnecorporators: 
G. M. Willcox, J. M. Ough and J. B. Rogers . 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 
The American Felt Co., pomtee, Mass.; felt woolen goods, 


iano and organ supplies. Capital $3,250,000. Incorporators: 
iliam H. 8S. Sweatt, pres., Walter Jones, Chicago, Ill. 
Newington Board Co., Mowingten, Conn.; paper. wie 

$30,000. Incorporators: Arthur Kinsman, ettie W. Hin- 


man, Alice D. Staughton, all of Willimantic Conn. 


The American Case & wae Corporation, Albany, N. Y.; 
furniture and office fixtures. gg en eee. 000. Incorporators: 
J. Archibald Clark, Willia Sa yrne, A. Stewart Clark, 75 


North Pearl St., Albany, N. Y 


Vacumit Company of Pitt Boro. Manhattan, N. Y.; 
vacumit rubber, oil and chemicals. Capital, $50,000. Incor- 
orators: Osmond K. Freenkel, Clarence Sage, Woodman, 
arrett R. Wellington, 432 Madison Ave., New York. 


Utica Box & Button Co., Inc., Utica, N. Y.; buttons and 
paper boxes. Capital $200,000. Incorporators: W. F. Frisbie, 
Camden, N. J.; C. A. Byington, G. A. Frisbie, Utica. 

The Waterford Woolen Co., Waterford, N. Y.; wool and 


cotton shoddies, wool stock, dye knit goods and ‘cloth. In- 
Brooks, 


corporators: Otto A. Sealtzer, Waterford, H. E. 
Cohoes, N 

The Bridgeton Machine Co., North Laurel St., Bridgeton, 
N. J.: glass bottles and similar specialties. Capital, $100,000. 


Incorporators: James Gillespie, arry M. Blair and Clement 


W. Shoemaker. 

Pompton Crushed Stone Co., 
Brackett, H. Meyers, A. O. Miller, ot. 

The Lowomite Explosive Co., Pittsbur 
$200,000. Incorporaters: W. . Rarick, 
Lewis P. Nichols, all of this city. 

American Trona a ge Dover, Del.; borax and pot- 
ash. Capital, $12,500, Incorporators: Richard Bennett, 
William J. Dupree, Jr. op "A. Brown, all of New York. 

The Vinton Brick Co., Dayton, Ohio; to manufacture brick 
and do general contracting. Capi tal $20,000. Incorpora- 
tors: A. J. Keefer, Ira A. Beeghley, J. Roy, Weems, and : 
Blakesly. 

The United Superior Laundry Co., Toledo, Ohio. Capital 
$10,000; to operate a laundry. Incorporators: Jonathan C. 
Cride, Elmer E. Jackson, Nina J. Jackson, Harry D. Jones 
and Sylvia 8S. Crider. 


The Northern Michigan Lumber Co., Toledo, Ohio; to carry 
on a general lumber business. Capital, $10,000. Incorporators: 
James V. Davidson, H. W. McGee, W. Schuster, Sol D. Tucker 
and Dean Higgins. 


The E. L. Refrigeratin 
Incorporators: George 
G. Hilger, John Witry. 


Fitzgerald Trunk Co., Chicago, Ill; trunks, traveling bas 


and other leather goods. Capital $100,000. Incorporators: 
Henry J. Fitzgerald, John G. Leonard and Philip J. Maguire. 


Harris Broom Co., Chicago, Ill; brooms and _ brushes. 
Capital $90,000. Incorporators: I. M. Jordan, C. W. Harris, 
Norman Paulsen. 


The Citrus Fruit Products Co., San Francisco, Calif.; manu- 
facture oils and other products from waste citrus fruits. te 3 


Passaic, N. J.; operate stone 
Passaic, N. J. 

h, Penn. 
yron C. 


Capital, 
Vincent, 


Capital $20,000. 


Co., Chicago, Ill. 
Hilger, Raymond 


Iger, Walter C. 


ital, $100, nee, Incorporators: J. B. Rogers, J. F. Smith, W 
eeeren Schuetzler, F. McCracken, A. C. Henning aad E. J. 
albott. 


Co., Stockton, Calif. Cap- 


The San Joaquin Valley Refinin 
. Willis and F. P. Faul 


ital, $75,000. Incorporators: John 
ner. 





BUSINESS ITEMS 











The Monarch Engineering & Manufacturing Co., Baltimore, 
Md., has pareneees the complete business of the Rockwell 
Furnace New York City, and is prepared to furnish equip- 
ment in connection with any product previously manufactured 
by the latter company. 





TRADE CATALOGS 





Forbes & Myers, Worcester, Mass. Folder. Motor grind- 
ers for machine shops, ete. Illustrated. 

J. Faessler Mfg. Co., Moberly, Mo. Catalog No. 32. Boiler 
makers’ tools. Il gg as 40 pages, 6x9 inches. 

Barthel & Daly, 42 Broadway, New York. Catalog. 
Schafer ball R.A Tllustrated, 62 pages, 6x9 inches. 

Arthur A. Crafts, 4 State St., Boston, Mass. Catalog. Dia- 
mond and carbon pointed tools. Illustrated, 3%x6 inches. 


The Young Machine and Tool Co., Worcester, Mass. Cir- 
culars. Engine lathes, gear cutting attachment. [Illustrated. 
Noble & Westbrook Mfg. Co., Hartford, Conn. Catalog No. 


10. Dwight Slate marking machines. Illustrated, 3x6 inches 
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Thomas K. Chaffee Co., Providence, R. I. Catalog No. 7. 
aes mill white paint. Illustrated, 16 pages, 3%x5% 
nches. 


Chas. A. Schieren Co., 30-38 Ferry St.. New York. Spanish 
eatates. Leather belting. Illustrated, 24 pages, 5%x8% 
nches. 


The Sebastian Lathe Co., Cincinnati, Ohio. Catalog No. 
18. Bagine lathes, drilling machines, crank shapers.  Il- 
lustrated, 24 pages, 6x9 inches. 

Blake & Knowles Steam Pump Works, 115 Broadway, 
New York. Catalog No. 876. Single direct-acting pumps. 
Illustrated, 84 pages, 6x9 inches. 

Westinghouse, Church, Kerr & Co. 37 Wall St. New 
York. Book No. 5. Work Done. Railroad shop edition. 
Illustrated, 48 pages, 6x9 inches. 

Beaudry & Co., Inc., Boston, Mass. Booklet. Power ham- 
mers. Illustrated, 12 pages, 3%x6 inches. 
Joseph Dixon Crucible o., Jersey City, N. J. Booklet. 
Graphite brushes. Illustrated, 16 pages, 34%x6 inches. 

Chicago Pneumatic Tool Co., Fisher Bending, Chicago, Ill. 
Bulletin No. 128. Miscellaneous equipment for pneumatic 
drills. $llustrated, 12 pages, 6x9 inches. Bulletin No. 132. 
Pneumatic motors and porpmatic geared hoists. Illustrated, 
20 pages, 6x9 inches. ulletin No. 133. Cylinder air hoists 
and jacks. Illustrated, 12 pages, 6x9 inches. 





FORTHCOMING MEETINGS 








American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N. J.. Hotel Traymore. Edward 
pareere. secretary, University of Pennsylvania, Philadelphia, 

enn. 

American Institute of Chemical Engineers. Semi-annual 
meeting, June 25-28, Boston, Mass. J. C, Olsen, secretary, Poly- 
technic Institute, Brooklyn, N. Y. 

American Foundrymen’s Association. Annual convention, 
Oct. 14-16, Chicago, [ll., Hotel La Salle. Richard Moldenke 
secretary, Watchang, N. J. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St.. New York City. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St.. New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 
b. F. 8S. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. L. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
pp Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
lass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents ‘and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, hio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Ill. 

Philadelphia Foundrymen’'s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Naan Howard Evans, secretary, Pier 45 North, Philadelphia, 
"enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St.. New York City. 


WANTS 
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POSITIONS OPEN 


Canada 


TOOL MAKERS, experienced on high grade jig, fixture and 
experimental work; steady work and good wages to satis- 
factory men; state experience, wages expected, and when you 
could report for work. Ross Rifle Co., Quebec, Can. 

CHIEF DRAFTSMAN, a first class man for a firm building 
swing and bascule bridges, cranes and special work of a sim- 
ilar nature; must be man with technical training with several 
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years’ experience in the above lines, capable of taking full 
charge of drafting work after pottoinery designs have been 
made; location Northeast. P. 987, Am. achinist. 


Illinois 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment Copartmens of the National Metal Trades 
Association, 1021 Peoples Gas Bidg., Chicago, Lil. 


Massachusetts 


A HIGH GRADE MAN to take charge of hardening depart- 
ment in large manufacturing concern; must have hela similar 
position; state experience, etc. P. 12, Am. Machinist... 


TOOL AND JIG DESIGNER AND DRAFTSMAN, preferably 
with some experience on estimating work; state salary, age 
and references; all replies confidential. P. 971, Am. Machinist. 


TWO FOREMEN ELECTRICIANS, familiar with mo- 
tors, generators and lighting installations, capable of follow- 
ing construction work and handling men efficiently. Informa- 
tion as to experience, personality and salary required must 
accompany application. P. 37, Am. Machinist. 


ASSISTANT SUPERINTENDENT; forceful, energetic, dip- 
lomatic, with broad manufacturing experience; capable of de- 
signing deep drawing dies and of producing small and medium 
sized hollow ware and sheet iron work, as well as general 
machine experience on small interchangeable machine parts; 
some electrical experience preferable; a good opening with a 
large Massachusetts concern. Full details of personality, ex- 
perience, references, with town! | expected, must accom any 
application; same will be treated confidentially, if desired. P. 
968, Am. Machinist. 


New Jersey 


FOREMAN for small tool room in shop manufacturing en- 
gines; must be capable of giving instructions for designing 
tools, jigs and fixtures; state experience and salary expected. 
P. 10, Am. Machinist. 


EXPERIENCED DESIGNER of automatic machinery and 
tools for the production of interchangeable parts in large 
quantities, to supervise the drafting and tool building depart- 
ments in a large factory which manufactures a line of high 
grade small machinery; must be a designer and inventor of 
the highest grade and have had practical = experience in 
the manufacturing of automatic machine tools; only a man 
of extended experience and proven ability need apply. Ad- 
dress with references, stating in detail qualifications and ex- 
perience. P. 23, Am. Machinist. 


New York 
: MACHINISTS for army gun factory at Watervliet Arsenal, 
Watervliet, N. Y., good all-around men. Apply to Command- 


a Ceenee. giving experience, age and where previously em- 
ployed. 


TOOL MAKER, A-1, on building small automatic machin- 
ery, tools and models in an uptodate shop in suburbs of 
Greater New York; give age, experience, references and wages 
expected. P. 949, Am. Machinist. 

FACTORY SUPERINTENDENT—Steady position and good 
wages for a competent man, a first class mechanic, thoroughly 
experienced in the manufacture of metal goods and capable of 
managing help for best results; one familiar with auto goods 
preferred. Address stating age, experience and salary ex- 
pected; Manhattan Manufacturer. P. 13, Am. Machinist. 


Ohio 

EXPERIENCED RATE SETTER for shop manufacturing 
farm machinery. P. 19, Am. Machinist. 

TOOL AND DIE MAKERS, first class, experienced on pre- 
cision jig, fixture and die work. Address, stating experience, 
wages expected, etc., P. 3, Am. Machinist. 

Oklahoma 


MECHANICAL JOBSMAN, one who is familiar with two 
cycle gas engine work preferred. P. 18, Am. Machinist. 


Pennsylvania 


GISHOLT OPERATORS, experienced on 21-in. machines: 
steady cupormncet for competent men. The Autocar Co., 
Ardmore, Penn. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


Rhode Island 


EXPERT PLANER HANDS, immediately, for machine tool 
work in Pawtucket. P. 21, Am. Machinist. 


West Virginia 
EXPERT MACHINIST, one experienced in making molds 
used in glass bottle factories; state experience, ability and 
salary desired. P. 969, Am. Machinist. 


Wisconsin 


MECHANIC, experienced in shop employing several hun- 
dred men to assist general superintendent in reducing cost of 
production. P. 909, Am. Machinist. 


FOREMAN to take charge of drop forging and heat treat- 
ing departments in large automobile factory; foreman for 
each department may be considered. Reply, stating experi- 
ence, age, etc. P. 11, Am. Machinist. 

EXPERT MECHANICS—We are building large special ma- 
chine tools and want all-around expert mechanics to assemble 
and demonstrate; satisfactory wages _will_be paid. Write, 
Giddings & Lewis Mfg. Co., nd du Lac, Wis, 
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A THOROUGHLY competent and practical man to take 
charge of production in a department we are now organizing 
for manufacturing medium weight machine tools of the high- 
est grade; must be able to handle men to advantage and be 
thoroughly familiar with modern methods of producing high 
grade work rapidly and cheaply, and must not be a faddist. 
No one not having experience on machine tools should apply. 
For the right man this will be a permanent and growing po- 
etc. Communication confi- 


sition. State experience, salary, I 
dential. Phoenix Mfg. Co., Eau Claire, Wis. 
~~ yy 
POSITIONS WANTED 
Connecticut 
A-1 MACHINE DESIGNER, 14 years experience building 
and designing small special and automatic machinery, in- 
ventive ability, wants responsible poston with progressive 
concern; first class references. P. ’, 35, Am. Machinist. 


AS EFFICIENCY ENGINEER OR MASTER MECHANIC; 
an all-around man experienced in machine shop practice and 
familiar with metal working and electrical products, capable 
of s.vandardizing operations, improving processes, routing ma- 
terial and selecting and instructing employees; a technical 
graduate, age 39, ‘with 18 years’ experience and a tireless 
worker; general factory construction and equipment, includ- 
ing heating, lighting and power plants; future possibilities a 
consideration; one month's notice required. P. W. 29, Am. 
Machinist. 

Illinois 


MECHANICAL ENGINEER of six years’ experience in de- 
signing, production and efficiency work, extensive gas engine 
experience, desires change for improvement; twenty nine 
years, married. P. W. 30, Am. Machinist. 


Massachusetts 


FOREMAN, 15 years’ experience, energetic and resource- 


ful organizer, first-class executive, references, aged 40, now 
employed, desires change. P. W. 995, Am. Machinist. 
ENERGETIC MECHANICAL MAN, 12 years’ experience, 


who has specialized in production of car and locomotive parts, 
desires to connect with manufacturing or sales department 
of live concern where character, push and ability will be ap- 
preciated; have successfully filled responsible positions in en- 
gineering and manufacturing departments; am at present in 
charge of planning of methods and design of tools, for in- 
creasing production, with concern manufacturing railway sup- 
plies. P. W. 8, Am. Machinist. 


Michigan 


MECHANICAL ENGINEER, German, age 27, at present de- 
signing heavy machinery in Middle West, desires permanent 
position in East, drawing room or shop; 8 years’ various ex- 
perience; salary, $120 monthly. P. W. 33, Am. Machinist. 


ASSISTANT SUPERINTENDENT, CHIEF TOOL DESIGNER 
or other responsible position wanted by A-1 machinist, tool- 
maker, draftsman, tool and machine designer, of 14 years’ 
broad experience, accustomed to the rapid production of small 
and medium sized interchangeable work executive of proven 


ability; American, 29, married; location, any desirable place. 
P. W. 31, Am. Machinist. 


New Jersey 


DRAFTSMAN; three years’ experience, tool work; best ref- 
erences. P. W. 22, Am. Machinist. 

MECHANICAL ENGINEER, technical graduate, trained 
executive, experienced in efficient manufacturing methods 
along mechanical and electrical lines, desires responsible po- 
sition in growing concern; highest references. P. W. 16, Am. 
Machinist. 


New York 
DRAFTSMAN, mechanical, tracer and detailer, 1 year’s ex- 
perience. P. W. 5, Am. Machinist. 


MECHANICAL DRAFTSMAN, various experience, wishes 
position. P. W. 897, Am. Machinist. 

FOREMAN, tool room and manufacturing, broad experi- 
ence, desires change. P. W. 993, Am. Machinist. 

MANAGER of large uptodate concern desires change; good 
mechanic and executive. P. W. 982, Am. Machinist. 


FOREMAN, first class, all-around machinist and tool maker, 
in charge now, desires change. P. W. 32, Am. Machinist. 


SUPERINTENDENT of large plant, twenty years’ experi- 
ence, steam and gas engines, heavy machinery; good organ- 
izer, competent mechanic in all branches. P. W. 24, Am. Mach. 

FOREMAN OR CHIEF INSPECTOR desires change; seven 
experience of accurate production and in- 


years’ executive 
spection; good technical education; location immaterial; age 
31. P. W. 27, Am. Machinist. 

ENGINEER, technical graduate, with wide experience 


in interchangeable manufacturing, desires position as super- 
intendent of small or medium sized factory doing high-class 
work. P. W. 36, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT, 
and executive, expert interchangeable manufacturing, 
and medium machinery, experimental and developing 
tool designing; any location. P. W. 990, Am. Machinist. 

FOREMAN, German, 28, first class mechanic on small ma- 
chinery (calculating machines, taximeters), experienced in 
designing and drawing, at present in charge of mechanical 
department of leading optical firm, desires change of position. 
P. W. 6, Am. Machinist. 

MECHANICAL ENGINEER OR SUPERINTENDENT: tech- 
nical graduate; practical mechanic: wide drafting-room ex- 
perience; good shop manager; 37 years old; experienced in 
design and manufacture of special and interchangeable ma- 
chinery; July 1. P. W. 4, Am. Machinist. 


thorough mechanic 
light 
work, 
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PRODUCTION SUPERINTENDENT, FACTORY MANAGER, 
technically educated, trained in shops, from bottom up; at 
present employed on wena work; wish to locate with con- 
cern where opportunities will depend on ability; hard worker 
and result getter; clean record and best of references. P. W. 
14, Am. ‘Machinist. 


MASTER MECHANIC OR CHIEF ENGINEER, 30 years’ ex- 
perience; technical education; best references; five years chief 
engineer of electric lighting plant of 7000 hp.; seven years 
master mechanic of large marine repair shop; willing to prove 
his worth; seeks position with concern where honest energetic 
effort will be reasonably appreciated. P. W. 34, Am. Mach. 


DESIGNER-MECHANICAL SUPERINTENDENT, age 33, a 
thorough mechanic and executive with a wealth of practical 
machine-shop experience; an inventor, originality and re- 
markable simplicity of design; special experimental, labor- 
saving machinery and shop tools; a production manager with 
initiative and push that counts for low cost in manufacture 
“ poteum-wergnt, high-grade machinery. P. W. 996, Am. 
Machinist. 


Ohio 


MECHANICAL ENGINEER, experienced on engines and 
boilers, marine and stationary machinery of a wide range of 
styles and services, with inventive ability, highest references 
for character and ability, seeks position where originality and 
industry are appreciated. P. W. 9, Am. Machinist. 


DESIGNING ENGINEER of 15 years’ experience and ex- 
pert on automatic, special and fine machinery; a high grade 
experimental man on inventive design, successful development 
of new machinery for increased and improved production, etc.; 
graduate mechanical engineer, age 36. P. W. 28, Am. Mach. 


Pennsylvania 


MECHANICAL ENGINEER AND DRAFTSMAN wants ex- 
ecutive position; eight years’ good cxperience; have handled 
brass foundry, machine shops, etc. P W. 986, Am. Machinist. 


FOREMAN OR SUPERINTENDENT: responsible position 
desired by practical machinist, draftsman and tool designer, 
13 years’ experience; age 29. P. W. 954, Am. Machinist. 

MECHANICAL DRAFTSMAN, expert on design of machine 
tools and special machinery, wants position_in Philadelphia 
or locality; shop practice; A-1 reference. P. W. 7, Am. Mach. 

MECHANICAL DESIGNER AND DRAFTSMAN desires cor- 
respondence with parties requiring the services of a man with 
long experience on automatic machinery, jig, fixture and tool 
work; American, age thirty-five. P. W. 26, Am. Machinist. 

COST ACCOUNTANT, SYSTEMATIZER AND ESTIMATOR, 
experienced mechanic by trade, desires connection with large 
concern where improvements are desired and needed: will 
show results before naming salary. P. W. 17, Am. Machinist. 

Rhode Island 

TRAFFIC EXPERT, twelve years’ experience in railway 
freight work; extensive university training in Interstate Com- 
merce; competent to handle railway matters of any kind; will 
accept position as traffic manager or in traffic department of 
reliable concern; best of references. P. W. 950, Am. Machinist. 

Wisconsin 

MECHANICAL DRAFTSMAN, 
tools; 4% years in drafting room, two years’ 
ence; technical education; age’26,. P. W. 15, 


MISCELLANEOUS 


Barrett Co., Hart- 


and 
shop experi- 
Am. Machinist. 


first class, machinery 


Wood and metal pattern making. J. C. 
ford, Conn. 

Punch press 
Rochester, N. Y. 

Patents secured. 
Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, also machinery to build. Sipp Maehine Co., 
Paterson, N. J. 

Small uptodate New York City machine shop, especially 
adapted for general jobbing, good business opening, bargain 
for cash. M. 25, Am. Machinist. 

Patents—Patents and trade-marks secured. Inventions ex- 
amined. Patents investigated. Patent litigation. A. S. Pat- 
tison, 300 Barrister Bldg., Washington, D. C. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 

For Rent—Factory floor space In large or_ small quantity 
at Racine, Wis., on tracks of C., M. & St. P. Railway and 
Cc. & N. W. Railway. Labor, transportation and power facil- 
ities unexcelled. Address for particulars, Carpenter & Row- 
land, Hotel Racine Bldg., Racine, Wis. 

Machine shop in western New York, for sale or lease, con- 
sisting of modern turret and engine lathes, universal miller, 
drills, shapers, grinders, etc., making a regular staple line of 
goods together with jobbing, capacity about fifteen hands, 
small amount of money required, and a fine opportunity; only 
those meaning business and having some money need answer. 
M. 20, Am. Machinist. 


A Manufacturing Opportunity—Actine for a client I de- 
sire to establish, with some manufacturing concern having a 
plant well suited to the work, a manufacturing connection; 
the device to be manufactured is a motor vehicle engine ac- 
cessory consisting largely of small steel and brass parts and 
requiring die casting, screw machining, milling and punch 
work; this is an excellent opportunity for a concern equipped 
to turn out such work economically: a separate contract may 
be awarded for assembling. In answering, give details and 
location of plant, the name of the proposed contractor, and 
address your communication to Theodore Douglas, Consult- 
ing Engineer, 80 Maiden Lane, New York. . 


tools, fixtures, ete. Taylor-Shantz Co., 


jigs 


Cc. L. Parker, patent attorney, 990 G St., 
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The Manufacture of Wool and Flax Combs 


By Rospert Mawson 


SYNOPSIS—The making of one of the oldest tertile- 
machine parts by one of the original manufacturers. A 
slow and tedious hand method of making an important 
part of carding machinery. 

33 

The manufacture of wool combs by the Wm. Miller 
Co., Providence, R. L., is one of great interest. The firm 
has been in this business for over 35 years, having made 
the first circular comb in this country, while an uncle of 
the Miller brothers made the first circular comb in 
France. It should be noted that neither the manufactur- 
ing of the combs nor the tools used has changed very 
much during the past 30 years. The machinery used has 
all been imported. The pins used in the combs are also 
imported from Engiand, for American makers have 
failed to furnish a suitable quality of steel. 

Fig. 1 shows the lathe on which the brass rings are ma- 
chined. The castings are centered on the faceplate by 
the adjustable screws A and are held secure by the outer 
screw struts B. The rings are then faced, turned and 
bored to the correct size. 

The next operation is the drilling of the holes. This 
is performed in the machine shown in Fig. 2. The 
turned ring is centered on the faceplate by the angle 
plates A and held securely by the straps B. The worm 
(’ meshes with a wormwheel which is fastened to the 
faceplate of the lathe. The correct train of gears is as- 
sembled at D so that by turning the disk # around one 
turn (the pawl on the upper side operating into a notch 
of the disk) the correct spacing will be obtained on the 
ring being drilled. 

The drill spindle F revolves at a speed of 28,000 
r.p.m., the pulleys on the countershaft being made with 


wrought-iron rims and steel wire spokes to withstand the 
exceedingly high peripheral speed. The holes are drilled 
at varying angles with the surface of the ring, approxi- 
mately 2 deg., the position being obtained by: revolving 
the turret to graduations on the surface G. The drill is 
fed in by hand with the lever 7, the other hand being 
used for spacing the ring by the disk # as described. 














Fig. 1. MACHINING THE Rina CastTING 
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BROACHING THE HOLES 


The pins used in the rings are of varying sizes and 


shapes. The ring shown in Fig. 2 has 11 rows of holes. 
The four inner ones are drilled round and afterward 


broached to suit 0.056x0.0175-in. flat-steel pins. The 
inner row has the holes spaced 41 per inch, the next 39 
and so on until the outer ring has a spacing of 16 per 
inch with round pins 0.048 in. in diameter. 

Fig. 3 shows the machine used for broaching the nec- 
essary holes of the ring. The ring is held as described in 
Fig. 2; the same method of indexing is also employed. 
The broach is held in a chuck on the spindle A and is 
fed through the ring by the handle B. An electro-mag- 
net C is mounted on the slide of the turret and by plac- 
ing the wire D so that it will touch a steel pin placed in 
any certain hole of the ring an electric contact can be ob- 


tained. The wires EF are connected to a cutout mechan- 

















Fic, 4. PLACING THE PINS IN THE RING 
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ism on the broach spindle, and when the electric con- 
tact is made the feeding mechanism for the broach is 
automatically disconnected. 


INSERTING THE PINS IN THE RINGS 


Fig. 4 shows the method of placing the pins in the 
ring. ‘This is a hand operation. The pins are placed in 
the ring a number at a time (according to the skill of 
the man) and are then driven down flush with the back 
of the ring. After one row has been assembled the pins 
are straightened, 

Fig. 5 shows the operation of straightening the pins. 
Each pin is straightened separately, a gage being used to 
test its accuracy with the inside edge of the ring. The 
ring shown contains 37,000 pins and requires 80 hr. 
for one man to place and straighten the pins. One of the 
complete rings is shown in Fig. 6, and gives an idea of 


Fie. 5. STRAIGHTENING THE PINS 
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the accuracy obtained after the pins have been placed 
and straightened. 

A complete set of combs is shown in Fig. 7 at A and 
B. They are placed in a manner similar to what they 
occupy when operating on the carding machine. The 
outside diameter of the large ring is 48 in. and the 
smallest ones are 16 in. One of the hand combs used be- 
fore the invention of machinery is shown at C. These 
were used by holding the wool in one hand and the comb 
in the other, drawing several times through the wool, 
thus removing all the dirt and straightening the jibers. 


DRILLING THE TENTERING PLATES 


Fig. 8 shows the drilling of the tentering plates. The 
bar A, which has been cut to the required length, is 
held in the chuck of the machine by the thumb-screws 
B. The drill is then driven by the spindle C, and the 
position for the holes is obtained by the index plate D. 
These plates after being drilled, have pins driven into 
the holes and are then used for straightening and drying 
cloth or lace after it has been sized and washed. 


DA Macnintst 


Fic. 8. DrILLING THE TENTERING PLATES 
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An Unusual Application of Ball 
Bearings 
By Ernst Vorge.i 


In the restoration of the famous Campanile di San 
Marco of Venice, an unusual application of ball bearings 
has been made to the statue which stands on top of the 
tower. The statue of the angel San Marco, which surveyed 
the old city of Lagunes since the sixteenth century, was 
found but little damaged among the ruins after the col- 
lapse of the tower. It was repaired and now stands again 
on the lofty height, but is supported in a very different 
manner from the old, for it now rests on modern ball 
bearings. 

In Fig. 1 is shown a section through the statue and 
bearings. The statue is made of gilded copper sheets sup- 
ported by an internal scaffold. This scaffold, at the 
height of the breast of the angel, has a thrust ball bear- 
ing as shown at A. Connected by a tube with this bear- 
ing is a hanging weight of 2869 lb. (not shown in the 
illustration.) It hangs at some distance beneath the 
base of the statue, and together with the weight of the 
statue itself, which is about 2649 lb., keeps the latter on 
its base. The angel is supported by the bearing B. Thus 
the statue is not fixed rigidly to the top of the tower. 

The races of this thrust ball bearing B are spheroidal 
as shown in Fig. 2. The upper concave race is screwed 
to the bottom of the statue and the lower convex race is 
fixed to the top of the tower. Between these two races 
are placed 64 balls 1%¢ in. in diameter, guided and 
separated in four rows by a basket-like separator. 

Fig. 3 shows both bearings assembled. An idea of the 
size of the bearings is gained if one considers that the 
imaginary sphere containing the centers of the 64 balls 
has a radius of 212 mm. or about 84} in. The upper 
bearing weighs about 100 |b., the lower about 310 Ib. 

This method of mounting allows the statue to be turn- 
ed around a vertical axis by the wind, so that it swings 
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automatically into such a position that the angel al- 
ways presents the smallest surface to the wind or storm. 
If one considers that the large wings of the angel, which 
are 11 ft. high, project straight backward, it may be 
imagined that the difference of the wind pressure is con- 
siderable, whether the wind blows against the small front 
surface or against the side exposing the large surface of 
the wings. 
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AcTION OF Foor BEARING 

The action of the spheroidal foot bearing is interest- 
ing. If a gust strikes the statue, it not only turns as 
mentioned, but this bearing permits a swinging motion 
in a vertical plane. Thus the bearing acts like a hinge. 
Of course, the inclination is small, but it is sufficient to 
absorb shocks and to act like a spring. 

Once set on the tower, access to the bearings is cut off. 
Therefore, they must remain without attendance and 
without oiling and greasing perhaps for years in the 
moist, briny atmosphere of a city entirely surrounded by 
water. The bearings, therefore, are made of a special 
quality of bronze, and the dimensions are calculated to 
give low specific pressures. They are protected, so that 
dust and impurities will not be blown into them, and so 
that the graphite paste with which they are filled will 
not be blown away. 

The special technical committee for the reconstruction 
of the Campanile di San Marco developed these inter- 
esting bearings in consultation with the Deutschen Waf- 
fen and Munitions Fabrik of Berlin (D. W. F.). This 
latter firm manufactured them. ' 
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A good way to adjust new engine main bearings is to set 
the boxes up tight and slack back the adjusting screws one 
of the head. Then start the engine, watch it carefully 
up the screws gradually until the pound is all 


face 
and tighten 
taken out, 
3 

The significant thing about the new ocean flyer “Aqui- 
tania,” considered to be the queen of the Cunard fleet, is that 
the chief object aimed at in building her was to increase the 
safety and general utility of the vessel rather than to make 
it outspeed her prototypes the “Mauretania” and the “Lusi- 
tania.” The new queen is larger in length, beam and tonnage 
than the “Lusitania,” but is less in horsepower by 8000; less in 
boiler-heating surface by 19,350 sq.ft., and less in grate sur- 


face by 548 sq.ft. She is also 2.5 knots slower, observes 
“Power.” In the “Lusitania,” the ratio of heating to grate 
surface is 36.7:1, and in the “Aquitania” 39.7:1. The 
ratio of indicated horsepower to grate surface is 17:14:1 
for the “Aquitania” and 16.8:1 for the “Lusitania.” It is 
thus seen that the “Aquitania’” has much reserve power. 
The vessel is 902 ft. long, 97 ft. beam, with a hull depth 


of 64 ft., and a displacement of 49,000 tons. It will be pro- 
pelled by four screws driven by stéam turbines, giving a 
total of 60,000 shaft-horsepower. Thé boilers are double 
ended, with a total heating surface of 139,000 sq.ft.; grate 
area, 3500 sq.ft. and they will operate at 195 lb. pressure. 
The vessel is built for 23.5 knots per hour. There will be a 
total of about 200 motors abroad the ship, ranging .in horse- 
power from 60, for the stokehold-fan motors, to 4% hp. All 
elevators, lids, winches, etc., will be motor driven, for light- 
ing the ship, about 7000 electric lamps will be installed. The 
refrigeration plant will be used solely for the cuisine depart- 
ment, as no refrigerated cargo will be carried. 
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Ford Crankshafts and Connecting Rods 


By Frep H. Cotvin 


SYNOPSIS—The production of crankshafts in large 
quantities necessitates accurate forgings to minimize the 
amount of machining to be done. ‘Simple limit gaging 
fixtures for the forgings show not only the size of each 
bearing, but its relation to the others and prevent work 
being done on a poor forging. Main bearings are turned 
with double tools before grinding, but crankpins are 
ground from the rough. All bearings are lapped or pol- 
ished with graphite and oil in special machines and are 
held within very close limits. Connecting-rod work in- 
volves continuous milling, special drilling and milling 
fixtures and simple but effective testing gages. The 
bearings are babbitted as soon as ready by furnaces in the 
line of work. 
3 

While it is difficult to pick out any particular part of a 
motor as being the most important, the crankshaft cer- 
tainly stands well up in the list and receives careful at- 
tention in the Ford shop. After the heat treating has 
been carried to the desired point, and the vanadium steel 
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main bearings remain in the same position, but the 
crankpins come in contact with gaging pins C, corres- 
ponding pins being located on the other side for testing 
the center cranks. This gives the alignment of the 
crankshaft in the horizontal position. 

The crankshaft is then centered and mounted between 
the centers shown in Fig. 2 with its various gaging fix- 
tures. These are really limit gages to make sure that 
the crankshaft will clean up at every bearing before it 
has any further work done on it. It is lined in a ver- 
tical position by the fixture A, and then each of the main 
bearings is gaged by the first limit gaging fixture which 
carries the two arms B and C. The arm B gages the 
upper side of the three main bearings, while (’ per- 
forms a similar duty for the under side, the crank be- 
ing revolved to be sure that this holds true in all po- 
sitions. 

The vertical distance between the measuring surfaces 
of B and C form a “not-go” limit gage. In other words, 
when this gage is presented to either of the three main 











Fie. 1. THe First Test or THE FoRGINGS 


crankshaft is as fine and tough as they know how to 
make it, it is tested for straightness, as shown in Figs. 
1 and 2, in order to be sure that it will clean up in the 
machining operations which are to follow. 

The first testing fixture shown is very simple, but 
shows at a glance to what extent the shaft is sprung, so 
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Fie. 3. Frxture ror TurNING THE CENTER BEARINGS 





Fig. 2. Limit GaGes ror TesTING CRANKSHAFT ForRGINGS 


that it can be straightened before leaving the heat-treat- 
ing department. The main bearings lie on the hard- 
ened pins A, while the crankpin rests on the pins B. 
After testing in this position it is turned half over. The 


bearings of the crankshaft, it must “not go” either over 
or under these bearings, as its passing in either direction 
would indicate that the bearing was too smal! to clean 
up in the machining processes. 
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The next gage with its jaws D and EF measures the 
four crankpins when in their lower position, as is the 
case with the center pins shown in the illustration. The 
gage at the extreme right, with its arms F and G, 
measures the crankpins at their upper position, so that 
after a crankshaft passes these two gages there can be 
no question as to its cleaning up properly in all the 


bearings. 
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turned. The driving jaws D and EF grip the crankpins 
very evenly and rigidly, every precaution being taken to 
prevent either springing or twisting of the crankshaft. 

It will also be noted that a special tool block is used, 
carrying two tools shaped as at F. These are almost 
side facing tools with the points slightly rounded, and 
having the same free cutting top rake which gave the 
old size cutting todl its reputation for removing stock 
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GRINDING CRANKPINS FROM THE RovuGH 


A Riermw Houpine Fixture 


The first machining operation is to turn the center 
bearing as shown in Fig. 3. In order to accomplish this 
without springing the crankshaft, the very substantial 
fixture shown is screwed to the nose of the lathe spindle, 
so that the live center A barely projects enough to take 
the end of the crankshaft. It is driven by the two crank- 
pins B and C, which bring both the support and the 
drive as close as possible to the center bearing being 














GAGING SHOULDER DISTANCES ON CRANKSHAFTS 
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8. PoLisHinec LATHE For CRANKSHAFT BEARINGS 
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with the least power and the least strain on the ma- 
terial being turned. These two tools are set half the 
length of the bearing apart, so that they cut the time 
in two, as they only need traverse half the length of the 
bearing. 

The turning of the other end of the crankshaft is 
shown in Figs. 4 and 5, the driving and supporting be- 
ing done at A in Fig.- 4, while the center bearing is held 
in a substantial steady-rest as at B. Two tools are also 
used in turning the end bearing, the special tool block C 








Fic. 11. Contrnvous Mititine Connectinc-Rop Enps 


a 


Ks kT xe ~~ Ss 
i é " 


> 


C 


MACHINIST 1057 


these are used for driving the crankshaft during this 
operation. Another special tool block at A carries two 
tools for finishing this end of the bearing, while a some- 
what similar tool block at the back D carries two facing 
tools which square it down on the end and give the bear- 
ing its proper length. At the same time the two tools at 
C are dividing the cutting time on the other end, so 
that the crankshaft is soon ready for the grinder. 


GRINDING CRANKPINS FROM THE ROUGH 


After the main bearings have been turned, the crank- 
shaft is ready for the finishing of the crankpins. This 


Fic. 9. Racks ror StTorING AND HANDLING CRANKS Fic. 10. Finisnixne Piston-Prxn Howes 


also carrying tools for facing down the flange by which 
the crankshaft is bolted to the transmission. 

Before having the front end of the crankshaft turned, 
as in Fig. 5, the holes in the flange are drilled, and 


is done from the rough forgings as can be seen in Fig. 6. 
While this may not be the most economical method in 
all cases, it undoubtedly is the proper procedure here on 
account of the extremely accurate forging and the way in 
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which the work is carried through. Large wheels are 
used and the Landis grinders are arranged especially for 
this work so as to enable the wheels to be used after they 
have worn down to comparatively small dimensions. 
This has been done by placing the indexing mechanism 
at the outer end away from the crankshaft being ground. 

These crankshafts are carefully limit gages 
being used. A test on any number showed that accuracy 
was carefully maintained. Some idea of the number of 
crankshafts continually going through this department 
may be had from Fig. 7, although this primarily shows 
the testing fixture used to insure the corrections of the 
various shoulder distances, the crank pins being gaged at 
D, E, F and G. There is very little tolerance allowed 
on these shoulder lengths and, as can be seen by close 
examination of the crankshaft in the gaging fixture, the 


gaged, 
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shown in Fig. 9. This shows the rack A at the left, a 
small lot of crankshafts standing up at the flanged end 
at B, and the style of tray or rack C used in handling 
these from the grinding to the assembling department. 
These are really open frames with handles at each end, 
three of these frames being piled on the carrying tray D, 
which is handled by the monorail overhead. In this 
way a large number of crankshafts ‘can be moved at once 
and yet each frame can be easily handled by two men 
and carried to the assembler who needs them. 
Tue ConnecTING-Rop Work 

The connecting rods used in the Ford car are of the 
type with the upper end split so as to clamp the wris! 
or piston pin tight in the rod, securing a bearing at 
each end in the piston itself. They are, of course, drop 





Fig. 13. Gane Driturne or ConneEcTING-Rop ENps 


gaging plates slide in and hold the shoulders to close 
limits. 


LAPPING THE CRANKSHAFT BEARINGS 

After the crankshafts are ground and have passed in- 
spection, they go to the polishing or lapping lathe shown 
This is a special machine with head- and 
tailstock and three arms A, B and C, which carry the 
main bearings of the crankshaft. The levers at the 
back of the machines are the arms or forearms such as 
D and FE, which carry another arm F so as to allow free- 
motion when the crankshaft is revolved in the 


in Fig. 8. 


dom of 
machine. 

The three main bearing supports and also the crank- 
shaft arm have a spring-actuated clip to make it easy to 
put the crankshafts in place. These carry hardwood 
blocks so that every bearing is completely surrounded. 
Everything is held by spring pressure as can be seen, and 
the crankshaft bearings are run in with oil and graphite, 
no abrasive of any kind being used. A little examination 
of the details of these cranks will show exactly how they 
operate, and the way in which the covers are hinged and 
fastened. Needless to say the crankshaft has fine bear- 
ing surfaces when it comes from this machine. 

A corner of the crankshaft grinding department is 


forged. Fig. 10 shows the drilling and the reaming of 
the piston-pin holes. As will be noted, very simple 
screw clamping fixtures are used, the connecting rods 
being located by the jaw A and the pin B, the jaw C 
taking care of the piston-pin end. The holding fixtures 
are the same in both cases, the spindle at the right 
drilling the hole and the one at the left reaming it to 
size, 
The 


on a 


crank ends of the connecting rod are faced off 
Gould & Eberhardt continuous miller, as shown 
in Fig. 11. Here the connecting rods are held in pairs 
by the straps A, the proper length of rod being secured 
by having the piston-pin holes slipped over a pin at B, 
which controls the distance between the piston-pin holes 
and the ends of the rod. A large inserted-tooth cutter 
is used, this being guarded by the band C so as to make 
it difficult for a workman’s fingers to be caught in the 
cutter. The construction of the clamping devices can 
perhaps be better seen at D, where a pair of connecting 
rods have been taken out to make this more clear. The 
piston-pin end is easily slipped over the pin B and the 
two rods clamped in place by a partial turn of the wrench 
on the nut shown. 

What might be called the nut surface of the connect- 
ing rod is faced off on the plane miller shown in Fig. 12. 
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This is a simple but interesting fixture for holding two 
rods at one setting. The piston-pin hole slips over the 
cross-pins A, and the whole rod is then pushed down 
so that the two bolt holes fit over the dowel or locating 
pin B. A slight turn of the handle C locks them in place 
sufficiently to resist the strain of the milling cutter, this 
being practically all taken by the dowel B. The strain 
on the upper end of the rod is negligible. After the 
cutter passes over both rods they are quickly reversed and 
the other side milled, this simple fixture making it pos- 
sible to handle a very large output. 
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In Fig. 13 we have the drilling of the hole for the pis- 
ton-pin bolt and also the boring of the crank end of the 
rod. The piston-pin drilling is at the left, the piston-pin 
hole being slipped over the stud A and the proper angle 
secured by the dowel pin B slipping into one of the 
bolt holes in the upper end of the rod. This brings the 
rod in the proper position for drilling, and makes a 
simple fixture for this purpose. 

The boring of the other end of the rod is accomplished 
in the fixtures shown on the other two machines, the 
connecting rod being located by the bolt holes fitting over 
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Fic, 15. Testing SquareNeEss or CoNNECTING Rops 


dowel pins, while the hook bolts C hold it firmly in place 
against the fixture. Both of these hook bolts are drawn 
in by the handwheel J). An inserted-blade cutter is used, 
as can be seen, the end being piloted in a hardened bush- 
ing so as to hold the cutters firmly while the half-circle 
end of the rod is bored. Everyone who has tried to bore 
a half hole realizes the necessity for rigidly guiding the 
cutter so as to prevent it from springing away from the 
cut. 
BABBITTING FURNACES 

Following the plan of having the proper machines 
ready to perform the next operation, we find the bab- 
bitting furnaces shown in Fig. 14, adjoining the drilling 
machines which bored the ends of the connecting rods. 
There are two of these furnaces here, the one shown be- 
ing used for the caps of the main bearing, although the 
operation is identical in both cases. The connecting-rod 
furnace adjoined this, but was not in a good position to 
be photographed. 

The rod or cap is again located by the bolt holes, 
clamped into position and babbitted in the usual way. 
The work is firmly held by the swinging clamp A, which 
latches under the lever B, and the babbitt is poured 
through the gate C, each ladle being of the proper size 
to fill the box and allow a sufficient surplus for cutting 
off at the gate. The form for making the inside of the 
box is controlled from the back, lever D shown on the 
next fixture bringing this in an outer position so as to 
make possible the ready release the piece which has been 
babbitted. 
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TESTING THE BEARINGS 

After caps have been babbitted and bolted to the con- 
necting rod, the crankshaft bearing is reamed, and the 
rod is then ready to be tested for squareness before go- 
ing to the assembling department. This is rapidly but 
effectively done on the bench fixture shown in Fig. 15. 
The bar A represents the crankshaft, and is a neat 
sliding fit through the rod bearing. The rod B fits the 
piston-pin hole in the same way, and the whole thing is 
then placed in the V shown. The connecting rod is 
then swung up until the piston pin rests on the hard- 
ened blocks D. 

There is nothing like the light test as in this case, 
the slightest variation showing light under one or the 
other of these blocks. 

With the bar A resting in the same position, the 
piston-pin end of the rod is swung down so that the 
bar B rests on the other set of hardened blocks, and the 
test is repeated. This gives the alignment in two dif- 
ferent directions 90 deg. apart, and shows exactly the re- 
lation of the two bores with each other. 

It will also be noticed that the projections F and @ 
are so positioned that unless the connecting rod is 
straight it will not pass between them, and these are 
lined up with the inside edges of the block C’ so that 
this fixture tests the straightness of the connecting rod 
as well as the bore of the two pin holes. It is a very 
interesting fixture, and allows accurate inspection to be 
rapidly carried on. 
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Carbonizing Large Bearing Rings 


SPECIAL CORRESPONDENCE 


Some time ago the Clayholt Engineering Co., Boston, 
Mass., was requested to devise a method of carbonizing a 
lot of bearing rings, similar to those shown in the en- 
graving. The method of handling, and the construction 
of the hardening pot used, are of interest and are here 
described in detail. 

A description of the bearing ring will make clearer 
the difficulties of handling. The rings were turned from 
soft-steel forgings averaging about 24 in. in diameter on 
the outside, 1-in. walls and 5 in. high. The top, bottom 
and outer surfaces were to be hardened, and there were 
no holes that could be used for gripping purposes. 

The carbonizing pot was made in two parts of cast 
iron as shown in Fig. 1. The main or outer pot was 
large enough to allow approximately 1 in. of carbonizing 
material to surround the bearing ring. This pot was 
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provided with four legs which raised the bottom of it 
about 14% in. from the floor of the oven. A ring about 
3% in. high was cast on the inside of the pot to act as a 
locating guide for the loose inner ring. Inside of this 
ring six holes 14% in. in diameter were cast. This 
allowed the hot gases a good free circulation under and 
up through the central open section of the pot, thus in- 
suring an even heat from all directions on the bearing 
ring, eliminating as far as possible all uneven strains. 

The inner section, or loose ring of the pot, was made 
with three lugs at the top on the inner side, to provide 
means for lifting out of the main pot easily. Its diam- 
eter was made to allow about 1 in. of space between its 
outer surface and the inner surface of the bearing ring, 
the height being even with the main pot. 

Owing to the fact that there were no holes in the 
hearing ring that could be used for draw irons, it was 
necessary to make a special lifting jack that would al- 
low us to lift the ring from the pot for dipping. This 
jack shown in Fig. 2 was constructed so as to allow the 
jaws to grip the ring from under the flange, on the inner 
side. The force applied to lift the ring in an upward 
direction spread the jaws of the jack, thus giving a good 
firm hold on the bearing ring without being exposed to 
the heat to any great extent. 


PACKING THE BEARING RINGS 


In packing the bearing ring, the following method was 
used. By setting the inner into the main pot, a hollow 
ring was formed large enough to pack the bearing ring 
and leave the entire surrounding surfaces free to a good 
even circulation of the hot gases. The bottom of this 
hollow ring was then filled with the carbonizing ma- 
terial, burned leather and ground bone being used, about 
one inch deep. The bearing ring was then placed on top 
of this, allowing an even space between it and the outer 
and inner surfaces of the pot. Next the space around 
the outer and inner surfaces was filled with the same ma- 
terial up to within % in. of the top of the pot. Then the 
whole was sealed by covering with fine cast-iron turnings 
that were free from oil and grease. 

When dipping, the crust of turnings was removed first, 
then the inner ring was lifted out. This allowed the 
carbonizing material on the inner side of the bearing 
ring to fall away, thus relieving the pressure and pro- 
viding means of gripping with the jack under the inner 
flange. The ring was then lifted quickly out of the pot 
and at the proper heat dipped into a tank of oil and al- 
lowed to remain for at least two hours before removing. 
In this manner an even hardness was obtained. 
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Floating Levers and Some of Their Applications 


By B. V. E. 


SYNOPSIS—An analysis of floating levers as appiied 
to practical cases, and the method of operation. The 
first case analyzed is a hoist auviliary and the second an 
engine governor. 

+9 

It is difficult to say how far back the floating lever 
dates, and it would be interesting to know in what con- 
nection it was first used. Today its application to hoist- 
ing engine auxiliaries is perhaps the best known, and to 
those who are not familiar with the hoist in large units, 
it will undoubtedly prove new. 

A floating lever might well be defined as a lever none 
of whose centers are fixed, and it is best illustrated by 
means of a concrete example. Fig. 1 shows a brake as 
used in connection with a large hoist. The drum of the 
hoist has a separate brake band A bolted rigidly to it, 
and a brake shoe set against the brake band by means of 
a dead weight B. The brake shoe is released by the 
auxiliary thrust cylinder C, and it will be noted that C 
has no other function. In case the steam pressure should 
suddenly give out, the brake would be automatically 
set. 

The thrust cylinder has a valve placed at the bottom, 
admitting steam below a piston, when turned in one di- 
rection, and allowing the steam to escape when turned 
in the opposite direction. In order to make the piston 
respond to a slight motion of the hand lever PD, this 
valve must set line on line and have no lap. Directly 
above the steam cylinder is a distance piece which allows 
the stuffing-boxes of the steam and oil cylinders to be 
adjusted. The oil cylinder above has a valve in the 
center which puts the upper and the lower parts of it in 
communication with each other, and is set to open and 
close with the steam valve below by means of a rod. The 
function of the oil cylinder is to lock the whole mechan- 
ism in place when the weight B has assumed the desired 
position. 

Above the oil cylinder is the crosshead guide and 
crosshead which takes the end of the piston rod, and is 
connected to the weight B through a rod. The cross- 
head eliminates any tendency to bend the piston rod that 
might result from the swinging of the point of attach- 
ment to the weight lever F. Over the crosshead guide is 
the floating lever F. The point a of the floating lever is 
attached to the weight B so that its motion corresponds 
to that of the weight. The point ¢ is attached to the 
steam and oil valves of the thrust cylinder C. The 
operator’s hand lever D is connected to the point b. 


THE Morion ANALYZED 


For the sake of clearness, let us assume that the mo- 
tion of the thrust cylinders is to take the steps out- 
lined below. As the operator moves the lever D from 
the position z to the position y, the floating lever is 
moved to the position indicated by the dotted line, pivot- 
ing about the point a. Raising the point ¢ opens both 
the steam and the oil valves. This admits steam under 
the piston, and as it rises it takes the weight B with it, 
pushing the point a of the floating lever to the position 
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y. In doing so, the floating lever moves down until the 
point ¢ is reached, when the steam and oil valves also 
close and all motion ceases. 

In reality, the motion does not take the decided steps 
outlined above. It is clear, of. course, that as soon as 
the steam valve opens the least bit, the steam piston will 
move, forcing the point a up, and immediately closing 
the steam valve again. If the valve is turned in the 
other direction, which is effected by moving the hand 
lever D away from y, the steam in the cylinder escapes, 
being forced out by the weight B. The point a on the 
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Fie. 1. APPLICATION TO A Hoist AUXILIARY 


floating lever follows up the weight and tends to close 
the valves again, and resists any further falling of B. 
It can now be plainly seen that when the operator moves 
the hand lever D, the weight B immediately follows. 
When watching a thrust cylinder in operation, it is very 
difficult to detect any motion at the point ¢, so closely 
will the weight B follow the hand. 

Tt will also be noticed that the oil valve moves ex- 
actly with the steam valve; in other words, both are 
opened and closed at the same time. When once the 
weight B has closed the oil valve, the mechanism is 
solidly locked, permitting of no motion until it is again 
opened. This prevents any over-traveling of the thrust 
pistons and ultimately the “dancing” of the weight B, 
which may happen when an elastic medium like steam or 
air is used for the operation of the auxiliaries. 
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ANOTHER USE FOR THE LEVER 


Another use of the floating lever is in a static gov- 
ernor which regulates for a maximum speed together 
with water or air pressure, or perhaps the water level in 
a sump. Fig. 2 shows such a governor, which we will 
assume is attached to an air compressor. The governor 
must, first of all, be properly static, so as to maintain a 
fixed position for a considerable variation in speed below 
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Fig. 2. APPLICATION TO AN ENGINE GoverRNOR 


the maximum. The floating lever A is connected to a 
loose collar with counterpoise. 

The three points a, b and c, none of which is fixed, 
take hold, respectively, of the lever connecting with the 
releasing gear on the steam cylinders, the counterpoise 
of the governor itself and a pressure pot. This pressure 
pot is loaded down with weight so as to give the required 
discharge pressure, and with a spring to give an increas- 
ing resistance to it. The air enters the pressure pot at 
the point z, piped from some convenient point of the 
discharge line of the compressor. The governor is belted 
to the engine shaft, and, as the speed increases, the gov- 
ernor rises, forcing the point a upward. We will, there- 
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fore, have to connect to the releasing gear so that as a 
rises, the cutoff is shortened. 

Let us assume that there is a sudden demand for air; 
the pressure immediately drops, decreasing the resist- 
ance against the steam cylinder. The compressor speed 
may rise enough to raise the counterpoise of the governor 
and, at the same time, the plunger in the pressure pot is 
pressed upward by the spring under it because of the 
drop in air pressure. Both these motions tend to count- 
eract one another and to retain the position of the point 
a. If the demand is still in excess of the delivery the 
pressure continues to fall and the plunger is forced up 
still more. The floating lever now pivots about point } 
and forces a downward, lengthening the cutoff of the 
engine. 

The speed of the engine increases until the governor 
takes a new position. When this happens, the floating 
lever pivots about ¢, forcing a up, and this shortens the 
cutoff again. When the demand exceeds the capacity of 
the compressor, the plunger strikes a stop and the point 
a becomes fixed. The compressor now runs on the gov- 
ernor only. In the other case, when no air is being used, 
the pressure pot forces the point ¢ upward, shortening 
the cutoff and slowing down the engine. When the 
counterpoise finally rests on the collar, the point b be- 
comes fixed and the pressure pot governs the speed of the 
engine. Here again, the motion does not take place in 
the decided steps as outlined, but the sequence of motion 
The floating lever as applied to both the 
governor is a floating lever, 


is smooth. 
hoist auxiliaries and the 
pure and simple. 
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Wanted: Machinery for Levee Building 


The levees along the lower Mississippi River from Cairo 


to the Gulf contain nearly 250,000,000 cu.yd. of earth, a 
greater volume than the total excavation on the construc- 


tion of the Panama Canal. Practically all this work on the 
Mississippi levees has been done by either hand power or 
horse power. The negro pushing a wheelbarrow and a team 
of mules pulling a drag scraper represent the motive power 
and tools by which almost all this enormous volume of earth 
has been moved. 

At the present time the 
a great addition will be made to the 
during the next four or five years. The 
1913, following in such close succession, 
people of the valley to the realization 


probability seems strong that 
Mississippi levees 
floods of 1912 and 
have aroused the 
that the present 


levee system, while it has for a long term of years, from 
1897 to 1912, kept practically all the flood waters off the 
lands of the delta, is not secure enough and high enough 


to guard against the years of exceptional flood. It is prob- 
able, therefore, that during the next five years many mil- 
lions of cubic yards of earth will be added to the Mississippi 
levee line; and there seems to be an opportunity here for 
the manufacturers who have developed new forms of ex- 
cavating apparatus and earth-handling machinery and for 
the contractors familiar with the use of such machines to 
prove the value of these devices. 

We are not by any means urging here the oft-repeated 
foolishness that the discarded plant on the Panama Canal 
work should be brought up and utilized for the work along 
the Mississippi. Every engineer familiar with the conditions 
knows that the rock-excavating plants used in digging the 
Culebra Cut would be wholly useless in the conditions pre- 
vailing in the Mississippi Valley. 

There have been developed, however, a number of new 
types of earth-moving machinery during the past few years, 
such as the cable drag scraper, which might possibly prove 
adapted to the work of Mississippi levee construction. We 
feel confident that the engineers responsible for this work 
will gladly cojperate with makers and users of machines 
which promise to reduce the cost of levee construction and 
thereby increase the amount of material which can be placed 
in the levees with the funds available-—“Engineering News.” 
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Making the Petter Crude Oil Engine—II 


By I. Wm. CHUBB 


SYNOPSIS—Some of the jigs and fixtures used in the 
manufacture of this British crude-oil engine. Methods 
and tools used on turret lathes. A system for keeping 
track of the various machined parts through the shop. 
33 

In the shops of Petters, Ltd., Yeovil, Somerset, Eng., 
work is produced to limits, the hole being standard, not 
the shaft. Something like 600 jigs are employed, and a 
number of them are here described. In the shops, the 
regular staff of markers-off is but two; three are some- 
times employed, but never more, and chiefly on new 
work. For controlling the machining, most jigs have 


height gages, all of the pivoted finger type, so that should 
the tool by accident catch them they drop out of the 
way. Each jig has a name plate and part number at- 
tached, and all wearing and guiding parts are cas¢- 
hardened. 

Jigs are shown in Fig. 1 for drilling the oval flanges 
used on the engines. The jig shown in Fig. 2 is 
when drilling the holes in the small cylinder jacket at 
the side, location being obtained from the bore, while a 
taper wedge insures the water flange seatings being in 
proper relation to their holes. The tools used for ma- 
chining the camshaft brackets are shown in Fig. 3, the 


used 
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Fie. 5. TURNING FOR VAPORIZER 
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Fie. 6. Vaporrzer Derraits 
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bracket being shown in the center of the illustration. On 
the left it is shown clamped in a shaping or milling fix- 
ture, with swinging height gages at the side, while in 
the center is the boring jig which locates from the face 
previously machined. The third jig, on the right, is for 
drilling the bracket when placed on two studs which fit 
the holes previously bored. 

Fig. 4 shows a series of jigs intended for use in the 
production of the fuel-oil pump bodies. For the first 
operation, shaping or milling a face to height, a swinging 
gage is employed, the jig for the drilling operation being 
shown in the center. Here the piece is located by the 
face previously machined. In order to bore accurately 


for the plunger the turret-lathe fixture on the right lo- 
cates both by this face and also by the holes that have 











Turret LATHE MACHINING THE VAPORIZER 
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Fig. 7. 
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Fie. 8. MILLING AND DRILLING FIXTURES FOR VAPORIZER 
VALVE Boxes 
just been drilled. This jig presents in rotation three 


lifferent parts of the work to the tools at one setting. 


This pump has to i jer t the fuel for the engine against 
he explosion pressure, and a very straight parallel hole 
s necessary. The somewhat unusual tools used for fin- 
~ gy put f shown in front of the third fix- 
t TI s reamed by an octagonal reamer and 


ch are turned a number of 
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rings, and along which a groove runs. This is revolved 
slowly in the hole, with cutting compound fed to it. 


MACHINING THE VAPORIZER 


The fixture used for turning vaporizers is shown in 
Fig. 5, the details of the vaporizer being given in Fig. 
6. These castings are of somewhat awkward shape, dif- 
ficult to locate and grip. It was found necessary to make 
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Fic. 10. HoLttow MILLING oN THE DrILLING MACHINE 


the fixture adjustable, in order to meet differences in the 
casting. The vaporizer is held by two adjustable V’s, 
back and front, and is clamped across the top. Fig. 7 
shows the turret lathe set up for machining these cast- 
ings, allowing three different faces to be presented to the 
tool held in the turret. 

The fixtures, Fig. 8, are for milling and drilling the 
vaporizer valve boxes. The piece is previously machined 
in a turret lathe and is located by the register thus 
turned, while the spring plunger in the jig drops into a 
hole previously bored. The piece marked A, Fig. 8, is 
removed when the jig is used for milling the flat face, 
after which the holes are drilled and tapped. 

The method used for determining the position of holes 
for the gear and camshaft bracket on the horizontal en- 


gine bed is shown in Fig. 9. The bed, having been bored 
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in the bearings and jig-drilled on the cylinder end, the 
auxiliary bracket is fixed on the latter with well fitting 
setscrews, and the jig in the bearings is swung into po- 
sition until the test bar passes freely through the two. 
Much the same method is used on the cylinders with, it is 
found, satisfactory results in the assembling of the com- 
plete engine, the skew gears meshing correctly and the 
camshaft being in alignment with the minimum of fit- 
ting. 

This is thought to be a good illustration of the correct 
lining up of parts that have been jigged. Fig. 10 illus- 
trates a vertical drill set-up for machining pieces on ex- 
haust levers. The hollow milling tool carries four high- 
speed cutters, the pieces being first drilled, reamed and 
then faced. 


Tue SHop System 


A note on the system of putting work through the 
shops will be of interest. Record cards are kept of all 
engines, showing, for each size, those delivered, those 
erecting and those ready for delivery. From time 
time fresh batches of engines are sanctioned and the 
work is put in hand. Parts for a given engine are ar- 
ranged in two classes. Those of the small class are kept 
in stock on maximum and minimum basis, while heavy 
and expensive parts are put through in defined batches. 

A graphic record is kept of the progress of these 
batches, a row of circles, to represent a corresponding 
number of any given engine part, being marked off daily 
to show the number ordered, rough stock, number in 
progress and number finished. One sheet is used for 
each batch and will apply to 60 parts or more. The 
stores keep cards showing the full stock, which embraces 
all batches and stock parts. Made up weekly from the 
stock cards, which are the basis, a summary is prepared 
for the works office showing all the main parts in stock, 
so that a close idea of the state of the rough progress and 
finished stock is available for instant use. 


to 


o 
ve 


Spacing and Drilling an Odd Index 
Plate 


By Greorce W. KLaGes 


Often in making telescope mountings it is necessary 
to use gears with unusual and odd numbers of teeth. This 
is particularly true in the driving-clock mechanism where 
lunar, solar and sidereal times are all required. The 
spacing of the teeth of such gears must be very accurate. 

In connection with such work it became necessary to 
make an index plate for 127, 149, 153 and other odd 
spacings. This was to be used on a small gear cutter 
having a worm driving an index wheel with 360 teeth. 
The method of spacing and drilling this plate is unusual 
and of interest. Fig. 1 shows the finished plate mounted 
on a miller in the position in which it was drilled. 

The principle upon which the method rests is the change 
in chordal length between holes made by moving the miller 
table. A regular miller dividing head is set up to space 
for the nearest possible number of teeth to the one wanted. 
If this number is greater than the one desired, the 
chordal length is increased by moving the table. On 
the other hand, if the number indexed for is less, the 
chordal length is shortened by the same process. 

The description will be plainer if followed through for 
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a definite number of holes, say 127. The diameter of the 
hole circle is four inches. The nearest number of holes 
that could be indexed with the dividing head was 128. 
This meant that one hole must be dropped in going around 
the plate. 

The chordal distance between holes is twice the sine of 
half the angle, times the radius, or for 127 holes twice 


' 360 
the sine of the angle S7ia7) = 2 sin 1 deg. 25 min. = 
~ ~s 


0.0494 & 2 in. = 0.0988 in. The distance measured along 
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Fic. 1. Set-Up ror Drittine an Opp Inpex PLATE 
the are between centers of two holes spaced 127, on a circle 


12.5664 é 
; This 


four inches in diameter, is —7—i‘= 

~4 
shows that there is only 0.0001 in. difference, and that 
using the chordal length gives the necessary degree of 
accuracy. For the looseness of pin in its hole in the in- 
dex plate will make as much or more difference than 
this. 


0.0989 in. 


THE Dritt Set-up 
In the set-up for drilling the drill is set half the 


chordal distance between two holes for the number to be 


> 


Direction in which Miller Table is moved 
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Fic, 2. DrrectTions or INDEXING 
AND Movine TABLe 


drilled above a horizontal line drawn through the center 
uf the plate. The position of the drill for the last hole 
will then be the same distance below the same line. The 
reason for this setting Is to have the circle of the holes 
depart the least possible amount from a true circle. It 
is obvious that if the drill were set directly above the 
center of the plate and the plate raised for successive 






holes the holes would lie on a spiral instead of at 
approximate circle. 
The error from a true circle for 127 holes on a four- 








1066 AMERICAN 
inch circle is calculated as follows: $$$ deg. = 2 deg. 
50.1 min. = the angular distance between two adjoining 
holes. The cosine of half this angle = 0.09997. This 


times the radius, 2 in., = 1.9994 in. This subtracted 
from the radius itself leaves a difference of 0.0006 in. 
This error is so small as to be negligible. It is less than 
0.001 in. and is the difference between the distances from 
the center of the plate to the nearest and farthest holes. 
After the first hole has been drilled in the location de- 
scribed, index y}gth turn in the direction indicated in Fig. 
2 and raise the table to increase this distance by the dif- 
ference between +4,th and y4,th of a turn. This is equal 
to the chordal distance between adjoining holes divided 
0.0988 
required ; or <: Sie 
. Repeat this process for each successive hole. After 127 
sedicaiaien have been made, the drill will be in line with 
the first hole drilled. 
To guard against accumulated error in 
miller table, a table of figure should be made, 


by the number of holes 0.00077 


raising the 
showing 
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A Special Cam Grinder 


By J. F. BrigHam 


The machine used by the Reo Motor Car Co., Lansing, 


Mich., to grind the cams after they are keyed to the 
shaft, is shown in the engravings. In Fig. 1 the shaft 


is shown in place and the wheel in grinding position. In 
Fig. 2 the wheel is shown thrown back out of the way. 
From this engraving it will be seen that the grinding 
wheel is carried on a bracket A, which is keyed to the 
splined shaft B, so that it will slide along it, and still 
allow of a certain amount of feeding adjustment 
radially. 

The brackets C and D carry the grinding bracket along 
the shaft as the driving head is moved. Locked to the 
end of the shaft B is a bracket FH, carrying the guide 
roller F. This guide roller follows the outline of a 
master cam on the spindle G and moves the grinding 
wheel accordingly, as the camshaft turns. As only one 
master cam is used, means are provided for indexing the 











Fig. 1» Spectra Cam GRINDER 


the amount of the raises. A part from such a one is 
shown in Fig. 2. This can be quickly calculated by addi- 
tion, using the following method: Write the number rep- 
resenting the increase at the head of the column oppo- 
site the number of the corresponding hole, the second. 
Write it near the lower edge of a card which is 
placed directly above the number beginning the table. 
Then add these, and the sum written below the first num- 
ber is the second increase corresponding to the third hole. 
Move the card down and add again to give the third in- 
crease corresponding to the fourth hole, and so on. The 
final sum for the last space should equal the chordal dis- 
tance 0.953 1n. 


also 


Amount to Raise Table, 


0. 003890 
0.004668 


Number of Hole Inches 

1 0. 000000 
2 0.000778 
3 0.001556 
4 0. 002334 
5 0.003112 
6 

‘ 


PARTIAL TABLE OF RAISES OF MILLER TABLE 
Such a table should be calculated to six places of deci- 
mals, but when used only four places are considered, and 
table is made with reference to the 
original starting position. 


each movement of the 


3% 
a peculiar metal in that it expands when cooled 
If melted in a glass tube or flask, it 
just at its solidifying point on account of the 
W orld.” 


3is:.uth is 
from its melted state. 


will crack it 


expansion which takes place.—‘Brass 
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Fig. 2. GRINDER WITH TuHrown Back 

to bring the cam to be ground coin- 
The rests used to hold the 
are provided with 


camshaft in order 
cident with the master cam. 
camshaft in place on the machine, 
hinged retaining straps, which facilitate the insertion or 
removal of work. 


AJ 
ve 


Eliminating Vibration in a Time Clock 


construction of a new toolroom in a small ma- 
clock commenced to give trouble by 
and by stopping frequently. In- 
fact that the clock was attached to 
a thin partition, within a few inches of the tool- 
room time the door was closed, it was closed 
with a slam which shook the clock violently, causing the 
trouble mentioned 

It has always Deen 
clock to place a wide 
the storage of articles upon the 


After the 
chine shop, the time 
not keeping good time, 
vestigation revealed the 

wooden 
door. Every 


customary when setting up a time 
shelf just above the clock to prevent 
clock. The shelf above this 


clock was about 11 in. wide and 3 ft. long, projecting on 
either side of the clock far enough to cover the keyboards 
also. 


To get rid of door-slamming vibrations in the clock a 2- 
in. plank, about 12 in. wide was set up where the clock had 
been. The plank reached from floor to ceiling and was 
securely fastened in that position, a half inch from the tool- 
room partition, but not touching it. The clock was then 
fastened to the plank which absorbed the vibrations caused 


by slamming the toolroom door. 


LAd 

oe 
high-speed steel cutters, especially for the 
but put up the speed 
keeping the 


It pays to use 
finer pitch (4 diametral pitch and under), 
to at least double that used for carbon cutters, 
feed per revolution of cutter the same. 
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Managerial and Manufacturing Experience—IT 


By Witiiam Lopcet 


SYNOPSIS—Instructions and helpful comments for 
managing the administrative and cost departments of a 
machine shop. 
% 
SUPERINTENDENT OF MANUFACTURE 

The superintendent of manufacture may lose thous- 
ands of dollars to the company if men or boys in any de- 
partment are allowed to lose time because they have 
not been instructed properly in each item of work they 
are to perform. Such instruction is required as it breeds 
confidence in employees. 

In order that this confidence may be present in every- 
one, the foreman of the department must be thoroughly 
posted, that he may instruct each operative under him. 
He must also see that the proper tools, drawings and 
templates are given with the job, and then inspect the 
beginning of the job to know that it is being done prop- 
erly. The foreman must also see that men start work 
with the starting whistle and continue until the stopping 
whistle. 

Ten years ago, when our equipment of machine tools, 
jigs and templates was not nearly so good as now, our 
earnings per the amount of capital invested were greater. 
I believe this was due to the fact that we made a more 
steady use of every man and machine, besides directing 
each man’s efforts to better advantage. Every inspector 
should be seen every day, and every minute of his time 
should be devoted to some piece of work; his time might 
profitably be divided into details. 

The superintendent of manufacture should make a 
complete round of the entire works every morning be- 
cause the work in every department is changing almost 
with every hour and no trip can be made that will not 
disclose some item upon which economy may be prac- 
ticed. The absence of such a daily trip keeps these items 
from his sight. le should make notes on the trip in 
the morning and see that the work covered by the notes 
is properly on the way in the afternoon. He must not 
miss this trip one single day in the year. 

In making the trip the superintendent of manufacture 
should begin at his office in shop 1, and notice whether 
each and every job in this department is being done as 
well and as economically as possible. The polishing 
department, the cutting-off department and the black- 
smith shop should then be visited and every operation 
observed, noting especially whether the men are keeping 
their machines well oiled, their cutting tools in first- 
class shape and whether the blacksmith work and the 
heat treatment are being done as they should be, and 
whether more men are being used than the work re- 
quires. 

He should glance through the stockroom noting con- 
ditions there, then visit the lower floor of shop No. 2, 
taking the same note of every job on tailstocks and 
headstocks, vise work, and then look carefully through 
the drilling department, noting the tools, the work and 
the men, to see what they are making of their time. 





*Portions of a forthcoming book to be published by the 
McGraw-Hill Book Co. 
+President, Lodge & Shipley Machine Tool Co. 


The same attention should be given to the planers, the 
tool storage, grinders, roughing lathes, spindle boring, 
turret work, engine lathes, head boring, ete. 

Shop No. 2 should be visited upstairs first, taking a 
look around the pattern shop, the babbitt bearing de- 
partment, the lathe work in the countershaft depart- 
ment, and through the vise work in this department. 
Attention should then be turned to the toolroom. In 
shop 1 the drill presses and the lead-screw lathes should 
be observed to see if any improvement can be made there. 
The trip should then continue through the grinding 
and special departments, watching for the same im- 
provements. 

In the milling and gear-cutting departments the 
actual work on each machine should be inspected, to- 
gether with the machine and its surroundings. It 
should also be noted whether the operator thoroughly 
knows the job upon which he is engaged. The tool 
storage for this department must also be inspected, and 
anything that needs correction, corrected. The vise 
benches clear to the painting should next be inspected, 
giving each bench as much attention as it may need. 

He should examine carefully the general handling of 
the stores department as to economies. When going over 
the assembling and routine work exceptional attention 
should be given to the special vise and some attention to 
the turret, motor-drive and repair departments. 

The superintendent must not fail to make note of the 
things to be done, so that the afternoon may actually 
do what the forenoon indicates is needed. Each day a 
trip should be made over all the planers to see that 
good and economical work is produced and that the men 
and machines are right. 

He should everywhere note any time wasted through 
wrong impressions of nicety or accuracy imparted to the 
men by the foremen. Insofar as lathes are concerned, 
where the work must be ground after leaving the lathe, 
it is not necessary to work exceedingly close to size, the 
limit for grinding generally being understood to mean a 
maximum of 0.025 in. and a minimum of 0.01 in. Mi- 
crometers or other fine gages must not be used where not 
needed. 

Handling men and work is one of the most important 
duties of the superintendent of manufacture. If any 
routine work is without time limits, they should be es- 
tablished. No change in premium allowance should be 
made unless the method of doing the work, or the work, 
departs from the vogue when the premium allowance was 
first set. 

Any department where a low grade of labor is used 
is likely to fall into bad practices. Attention in this 
particular is called to the cutting-off department, whi-h 
is likely to fall into great expense on machines and 
cutting tools through the neglect of the superintendent 
of manufacture to give daily attention to the grindivg 
and setting of tools, the speeds, feeds and temper of 
tools; to whether the machines are well oiled, running 
smoothly and the place orderly; whether the men hav- 
ing the grinding tools are thoroughly posted on how to 
grind to the best advantage, and whether one man may 
not do all centering and hacksaw work on flat and 
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square stock, while two others fill orders for all round 
work in their line. 

Spoiled work should be exhibited once a week for 
each department although not necessarily taken to that 
department for the purpose. This work should be taken 
up item by item with each foreman so as to lessen the 
number of pieces coming under this head with each ex- 
hibit. Constant watch should be kept on the patterns, 
and too much metal should not be removed. 

The work of the superintendent of manufacture is the 
most important of all the work in the factory and re- 
quires constant and careful attention because of his 
control of every productive man in the house. He should 
know that each individual is producing work of the 
very best quality in the minimum time in which such 
work should be done. In order to faeilitate the move- 
ment of the work, he must assist in ways and means of 
stopping any unimportant job in order to get through 
a rush job unless he should see fit to make it in the spe- 
cial department. 

The screw-machine department foreman should know 
thoroughly how to set up and start any automatic 
lathe, just as well as he knows how to do a piece of 
work in any machine that is not automatic. He should 
also know when all machines are running to their full 
efficiency. 

The very nature of the work of the superintendent 
of manufacture will make it necessary that he be thor- 
oughly familiar with every item in the toolroom. He 
has full power to handle both the foreman and the men, 
and as this entire department is one of expense, care- 
ful attention should be given to see that every man is 
economically producing work of the right character. 

Painting should receive careful attention, both as to 
economy and quality. Changes of paints or methods 
should not be permitted. In making notes for things 
to be done the superintendent of manufacture will en- 
counter a number that make it necessary to consult the 
office; others will require a conference with the drawing 
room, and still others, the pattern shops and toolroom. 
Such items should be grouped so that when a visit to 
the office is made all the items may be covered. As 
chief of the fire department the instructions of the su- 
perintendent of manufacture include not less than one 
fire drill each month. He should take notes through the 
week so that at weekly meetings such things as necd 
discussion may be brought up. 


RovutTiInGc DEPARTMENT 


The greatest drawback to rapid movement of work 
through any shop is the absence of an Al man to think 
over the job and the best way to do it. This should 
be done by the foreman of the department in which the 
job is placed. In the absence of a foreman with these 
qualifications, the production superintendent shouid 
think for him. 

The main object of a routing department (which in 
some shops is called a planning department) is to think 
for the foreman and production superintendent. In 
starting any job through the shop this department es- 
tablishes the time it should take. If only a few pieces 
are to be made, say six or less, it allows as many minutes 
to set up or prepare to do the work as in its judgment 
will be consumed. When larger numbers of pieces are to 
go through, this time allowance may be neglected. 
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Example: If only one piece is wanted and chucks, 
follower rests, taper attachment, rear tool rests, diameter 
or length stops, or special chasing tools, bent chasing, 
turning or planing tools are necessary, such as special 
dogs, clamps, etc., the time allowance must be made, say 
from 10 to 30 min. If 30 pieces are to be made, only 
one minute each need be allowed, and this time increased 
as the number of pieces decreases. 

The production superintendent should be consulted on 
items where the department is uncertain. The depart- 
ment must be well informed as to time in cutting off, 
also whether casting cleaning is done on tonnage or time 
allowance per piece. 

All standard work is so well known in the cost de- 
partment that shop orders are made out for it without 
its touching the routing department except when changes 
have been made; therefore, only specials and new work 
on which time allowances have never been made come to 
this department, in order that this class of work may 
go to the cost department for shop orders to be issued. 

The production superintendent should keep close track 
every day on work that is changing from special to 
routine, and change the allowance either on that ground 
or on the altered methods of doing the work and be- 
cause of the larger quantities in which it is done. He 
should also take away the setting-up allowance as soon 
as the number of pieces for which it is made are ex- 
ceeded. Lack of care in this department on the part of 
its manager may cost the company and men thousands of 
dollars. This involves all foremen, the production su- 
perintendent, the manager and his assistant. 


CHIEF CLERK 


It is the duty of the chief clerk to keep a machine 
record ledger showing a record of every machine from 
the time built to disposal and shipping. To keep a 
card record of all equipment of the plant, both machines 
and fixtures; these cards to give all data as to purchas- 
ing, cost and inventory value. To keep a card record of 
all repairs to equipment, both purchases and work done 
by ourselves. To keep a card record of the jig equip- 
ment, and in connection with this the inspection of all 
finished jigs at the time of completion, together with 
the cost. 

He is further required to keep a record of the in- 
spection of all fire equipment, valves, etc., making a 
weekly report. To keep a ledger for goods: in process, 
showing the lots in process in the shop, the cost thereof 
and on what orders used. He must compile a monthly 
statement showing the cost of all sales, repairs and gratis 
items, and render a report to the cashier, relieving and 
debiting the different accounts. 

Keeping an individual record showing the cost of each 
machine and attachment, also on what order sold, is an- 
other of his duties. He is required to compile a monthly 
statement of specials sold at a loss. Recheck all prices 
on orders after they have been entered in the order 
book. Recheck the distribution on all incoming bills 
as to the proper account to charge. He must dispose oi 
any parts returned, compiling the cost thereof, relieving 
and debiting the proper accounts. 

He is invested with all work connected with inventory 
taking, figuring, balancing the cashier’s books and the 
final tabulating, also all preparatory work during the 
year, compiling reports and statements on such special 
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data as may be requested by the president or vice-presi- 
dent. Tabulating and compiling prices for new price 
lists when needed, and compiling the cost of all attach- 
ments over the standard equipment of the lathe and com- 
paring them with the selling price, are among his duties. 
He should pay off all foremen and shop men, paying the 
foremen separately. He also has the custody of all 
agents’ contracts. 

In making prices on special work or special attach- 
ments our experience once showed that the prices esti- 
mated were too low and that in very many cases we 
sustained a loss because the work did not go through in 
the estimated time. The plan adopted recently is to re- 
fer to our costs of similar articles and upon which we 
lost money before, when making the price on the new 
work. We have adopted the method of keeping records 
of specials by photographing them and writing on the 
reverse of the photograph the cost, the selling price, to 
whom sold, and any remarks necessary. This record 
aids greatly in quoting prices on special appliances 
without much danger of loss. We also keep an addi- 
tional copy of this record for the use of the chief clerk 
for inventory purposes. 

It is the duty of the foreman in the assembly depart- 
ment to note on his shop order ticket any change what- 
ever that is a departure from the standard. This is 
then made use of in the cost and drawing departments. 


Cost aND TIME-KEEPING DEPARTMENT 


The duties of this department are to engage all 
factory hands and keep their records. After hiring, the 
applicant is given a time register number and all neces- 
sary information relative to starting work. An employ- 
ee’s record card is made out and placed on file for rate. 
When a vacancy occurs the man responsible for hiring is 
notified of the rate of the previous employee and his 
average premium earnings per week. At the end of two 
weeks this employee’s premium earnings are figured and 
a statement of his premium with that of the man hold- 
ing the position previously is given to the man responsi- 
ble for hiring. 

The production department receives information from 
the assistant manager in the form of a requisition issued 
by the storekeeper, for parts required to complete lots 
as per the delivery sheet. Shop orders are made out in 
triplicate form. The original is retained as a cost-de- 
partment record; the first copy is sent to the drawing 
room, and the second copy goes to the superintendent’s 
office. The drawing room provides the bill of material 
or parts list, from which are issued the traveler or shop 
tag, the premium and time ticket and tracer ticket. The 
traveler is sent to the material clerk for raw material, 
the premium ticket goes to the department foreman, 
and the tracer coupon to the tracing table. 

All lots are figured from reports of finished products 
given to this department by a chief clerk (main office) 
currently. Material is figured from weight tags handed 
in by the material clerk. Labor cost is taken from 
monthly entries in the goods-in-process ledger showing 
wage and burden cost. All lots of components and parts 


are figured upon receipt of the order copy from the 
tracing department, showing the lot as being completed 
and received by the storekeeper. 

The accounting department in the main office is sup- 
plied with a summary of the payroll for each month. 
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This shows the division of the payroll and from it the 
burden total is calculated. The production rate and 
burden are figured by the accounting department. 

The time is automatically compiled by 13 “Inter- 
national” time recorders distributed in various places 
throughout the shop. The workman secures his time 
ticket from the foreman or clerk in charge and rings in 
both time and traveler ticket when starting an operation, 
and, upon completion of the operation rings out these 
tickets and immediately rings in tickets for his next job. 
These time tickets are gathered by a boy every morning 
and delivered to the punch clerk, who transcribes the data 
onto punched cards. At the end of each week these cards 
are balanced with the shop payroll. The balance must 
be absolutely correct to within a cent. 

The punch clerk also transcribes the premium onto the 
punched cards; these cards are also balanced with the 
shop payroll to within a cent. The cards are then as- 
sorted into productive and nonproductive groups; the 
productive being filed for use in making up a monthly 
recapitulation to be entered in the goods-in-process 
ledger, after which they are filed according to their res- 
pective shop-order numbers. The nonproductive are 
filed for use in making up the summary of the payroll at 
the end of each month, arid then filed according to their 
respective department numbers. 

The workman’s premium is figured and paid each 
week, the premium tickets being handed over to the pre- 
mium clerk by the punch clerk after all data have been 
transcribed onto punched cards and balanced with the 
payroll. The foreman’s premium statements are made 
up each week, but are not paid until the last Saturday of 
the month or the first Saturday of the following month. 
A list of late-comers is handed to the superintendent’s 
office each morning. This list is made up from the time 
clock in the time-keeping department. 

Shop orders for all jigs and tools made in the shop 
are issued by this office in duplicate; the original is sent 
to the toolroom, and the duplicate retained in this office. 
When a jig is finished, the original comes back to the 
office and the cost is figured upon the duplicate, which is 
then handed to the chief clerk (main office) for inven- 
tory purposes. The superintendent is also supplied with 
a book record of all jigs and tools made in the shop. 

All routing is supervised by the routing clerk in the 
superintendent’s office. This applies principally to al- 
terations of previous routing and also the routing of any 
new parts. An accurate record of through routing is 
kept in the cost department; also a record of the pre- 
mium limits. A record of all work spoiled in the shop 
is kept by this office. A record of all accidents is kept 
and the necessary reports issued to the insurance com- 
pany. 

The entire shop payroll is made up by this office and 
handed over to the cashier on Saturday morning, com- 
plete, ready to have the money placed in the envelopes. 
A metal-trades quarterly report is made out every three 
months. A record is kept of each employee’s check num- 
ber, name, hourly rate, wage and premium earned per 
month, in such shape that comparisons can be made by 
the assistant manager at any time, showing the employ- 
ee’s increase in rate, increase in hourly attendance per 
month and his premium-earning capacity. This form 
is compiled so that a six months’ tabulation of each man 
appears on the one sheet. 
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OPERATION OF PREMIUM PLAN 

This plan divides the saving equally, namely; for 
every two hours saved the workman receives one hour 
extra pay at his hourly rate of wages. The company 
on its side furnishes him with ample facilities in power, 
tool steel, belts, special appliances, helpers and a suffi- 
cient number of pieces to make the earning of 50 per 
cent. over his daily wage an easy matter. 

The method of establishing the time allowance is as 
follows: An expert machinist first does the work, recom- 
mending to the tool department the special appliances 
needed for the job and the best tools and methods. 
When these are made and ready, the workman is shown 
how to do the work and the time required. Fifty per 
cent. is added to this time allowance and the work 
started, with the understanding that if he fails to do the 
work in the time allowed on the second piece he must re- 
port to the foreman, who points out why he failed. In 
about eight cases out of ten when this is done the opera- 
tor succeeds. 

When work is started on this plan the time allowance 
is never changed. Many men have continued without 
any change in ten years, and these old employees have 
averaged 50 per cent. over their daily wage during that 
time. An allowance of 30 min. for setting-up time is 
made on all jobs where the number of pieces is six or 
less. When a larger number is wanted, no allowance is 
made because in ten pieces only three minutes are used 
on each piece, while in 100 pieces the 30 min. are ab- 
sorbed by requiring only 14 min. per piece. Automatic 
machines are seldom set up for as small a number as six, 
the work being done in the ordinary way. 

A decided effort is made in all departments on routine 
work to prevent premium workers from losing time and 
going on day work. This is accomplished by means of a 
clerk in each department, where the department is big 
enough to employ one, whose duty it is to deliver new 
work before the last job is finished, assist the man with 
his premium tickets, get appliances, reamers, drawings, 
etc., ready for him and take finished work to the in- 
spection department. 

The foreman is always ready with a helping hand. 
Courteous treatment of the men by foremen is always 
insisted upon. All machine tools are gone over once 
a month to see that they are accurate and capable of 
doing work with the greatest nicety. The foreman sup- 
plies an ample amount of well dressed cutting tools 
and good facilities for grinding them. Men are paid 
every Saturday for all work finished Thursday night. 


SUPERINTENDENT OF ASSEMBLY 


This department should be supervised by a man who 
is an all-round machinist, one who thoroughly under- 
stands good planing, lathe work, grinding, milling, gear 
cutting and especially good vise work. He should have 
executive ability to a marked degree. In order that his 
department may give the best results, he must have 
every item necessary to complete the assembly of the 
entire machine ready to assemble before he gives any of 
it to the group assemblers. 

He must have sufficient force to insist upon and com- 
pel this. This means that he must see the work and in- 
sist that unless all items needed are delivered, he can- 
not carry out his instructions. If the man in charge of 
moving the work fails to get these items to him, then to 
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be forceful he must keep a book record of every case 
(giving articles and dates) where his department fell 
down. 

He must be broad enough to help the man in charge 
of delivering the work to the first operation department 
by making suggestions to him as to the cause of delay 
and the remedy as he sees it. He should have sufficient 
ability to set not only every sub-foreman right but also to 
show such sub-foreman where every man under him is 
lame, either in quality or quantity, and correct both the 
man and the work. He should also be able to keep full 
control of both sub-foremen and their help. 

He should give notice every morning to the stores 
department as to his needs for the day, and then if any- 
thing is reported not on hand, at once notify the man in 
charge that these missing parts will interfere with his 
promises. He should then enter the item and the date 
in his book, in order to show the man in charge of mov- 
ing the work that he was on his job. He should thor- 
oughly know, and instruct the cranemen and truckmen 
in their duties in his department. 

He should know every time allowance for every man 
and every job. Not one piece of assembly should be 
made in his entire department that he is not thoroughly 
posted on, both as to quality and time. He should keep 
strict watch of machines while being run off to see 
whether the customer, either agent or user, could find 
any fault with the paint or finish, but particularly as to 
smoothness of operation and accuracy. 

He should keep strict watch on the general assembling 
to see that no work is slighted, that nothing defective is 
passed and that no time is wasted through bad work 
from other departments. On receiving weekly prolue- 
tion reports from the man in charge of moving the work, 
he should check them over carefully and investigate 
whether the machines specified will be finished. If not, 
notice must be given at once, so that the customer can 
be advised of the delay, thereby obviating unnecessary 
correspondence. 

He should consult the assistant manager regarding the 
building of split lots, and also with the superintendent 
of manufacture on methods of doing work, tools and fix- 
tures. All overtime work in his deparement should be 
eliminated if possible; at least kept down to as low a 
point as possible. 

Ile must look daily over the absent report and send a 
boy for men when urgently needed; also look up late- 
comers, and if they cannot be corrected, replace them. 
Get out and give to the assistant manager a monthly pro- 
duction report specifying the finishing date and then see 
that it is rigidly carried out. All overtime work must 
be avoided if possible and especial care and attention 
given to hiring men. Let the first questions be: For 
whom did you work last? How long? (If time has 
been short at last place, then the questioning should be) 
Whom did you work for before, and how long? If the 
man is being hired for lathe work ask him how many 
years’ experience he had, and with whom. 

All the time these questions are being asked and 
answered, look carefully at the man’s face and if he 
does not impress you as straightforward and truthful, 
do not engage him. 

It is highly important that the superintendent of as- 
sembly shall keep in harmony with the superintendent of 
manufacture, and if at any time a change is planned 
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that may upset the latter’s first planning, it must not be 
made without first consulting him. If routine opera- 
tions must be disturbed by reason of an exceptionally 
large sale of any one size, this department, the man- 
ufacturing department, and the assistant manager, must 
decide promptly what is best for the company and regu- 
late work in accordance with their decision. 

Whenever a piece is changed or canceled, the drawing 
department must notify the cost department in written 
form, to be filed with the corresponding parts list; and 
the cost department in turn must notify the tracing 
department to recall both the ticket and premium tick- 
ets. The pieces with the ticket attached are to be de- 
livered to the storeroom, and the premium tickets to 
the cost department. Foremen must examine the work 
coming into their departments and see that it corres- 
ponds to the material called for on the attached shop- 
order ticket. 

A premium ticket should, wherever possible, remain 
with the work until the inspector has O.K’d the quality 
of the work. These tickets are to be signed by the in- 
spector and turned in to the cost department. No 
changes are to be made on any premium ticket without 
consulting the cost department. No premium will be 
paid on any ticket where this rule has been violated. 
Eliminate wherever possible the use of continuation and 
helper’s tickets. 

33 

In turning taper work, always consider the whole length 
of the work, or the distance between centers in figuring the 
offset for the tailstock. Do not make the mistake of only 
measuring the length of the upper part. 

3 


The total production of all metals in the United States In 
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Gaging Teeth of Involute Gears 
By Herpert E. Tayior 


This new method may be described as the base-circle 
tangent system of gaging involute spur-gear teeth, which, 
though not requiring any special gages, covers thickness 
and tooth curve, is more easy and accurate to use and 
only requires the calculating of one dimension, which 
with the aid of the table supplied is a simple matter. 

With the advanced methods at present in use of produc- 
ing spur gears, more accurate gaging is necessary. As is 
well known, quite small errors in tooth curve, unequal 
thickness of tooth or spacing make a great difference to 
the quiet and smooth running of the gears. To find 
these small errors, good and accurate gages are required. 
The tooth caliper vernier at present in use (see Fig. 1) 
has several disadvantages. With it two dimensions have 
to be set, both of which have to be calculated. The gage 
has to touch the tooth in three places, which makes it 
very difficult to use unless in experienced hands. 

Another point against the ordinary tooth caliper, is 
that it only touches the sides of the teeth with two edges, 
which, with constant use, are soon likely to wear, ren- 
dering the accuracy of ‘reading questionable. It is also 
essential that the outside diameter of the gear blanks 
be turned very accurate, or allowance has to be made in 
setting the tooth caliper for any error in turning. 

In the base-circle tangent system the outside diameter 
of gear blank is not particular as it is not used for gag- 
ing purposes. The dimension a tangent to the 
base or generating circle, and is the maximum dimension 
The gage used is 


used is 


over two or more teeth (see Fig. 2). 


1911 was 27,878,282.094 tons, valued at $788,925,046, or $86,- : c 
732,580 less than that for 1910. a standard vernier or simple gage, as only one reading 
Values of K 
Teeth Number of Teeth Gaged Over 
In Gear 2T 2T 2T 3T 2T 31 2T ae 4T 
10 4.61444 4.57958 4.56070 7.51282 4 54284 7.45568 4.49338 7.21410 9 93482 
1 1965 8936 7395 2607 6020 7304 53461 25533 97605 
2 2486 9914 8720 3932 7756 9040 57! 29656 10 .01728 
3 3007 4. 60892 4.60045 5257 9492 7.50776 61707 33979 05851 
4 3528 1870 1370 6582 4.61228 2512 65830 37902 00974 
5 4049 2848 2695 7007 2964 4248 69953 42025 14097 
6 4570 3826 4020 9232 4700 5984 74076 46148 18220 
7 5091 4804 5345 7. 60557 6436 7720 78199 50271 22343 
s 5612 5782 667Q 1882 8172 9456 82322 54394 26466 
9 6133 6760 7995 3207 9908 7.61192 86445 58517 30588 
20 6654 7738 9320 4532 4.71644 2928 90568 62640 34712 
1 7175 8716 4.70645 5857 3380 4664 94691 66763 38835 
2 7696 9694 1970 7182 5116 6400 OSA 14 70886 42958 
3 8217 4.70672 3295 8507 6852 8136 5.02937 75K 47081 
4 8738 1650 4620 9832 S588 9872 07060 79132 51204 
5 9259 2628 5945 7.71157 4.80324 7.71608 11183 83255 55327 
6 9780 3606 7270 2482 2060 3344 15306 87378 59450 
7 4.70301 4583 8595 3807 3796 5089 19429 91501 63573 
Ss 0822 5562 9920 5132 5532 6816 23552 95624 67696 
9 1343 6540 4.81245 6457 7268 8552 27675 99747 71819 
30 1864 7518 2570 7783 GOO 7. 80288 31798 8.03870 75942 
1 2385 8496 3895 9107 4.90740 2024 35921 07993 80065 
2 2906 9474 5220 7.80432 2476 3760 40044 12116 84188 
3 3427 4.80452 6545 1757 4212 5496 44167 16239 R8311 
4 3948 1430 7870 3082 5948 7232 48290 20362 92434 
5 4469 2408 9195 4407 7684 8968 52413 24485 96557 
6 4990 3386 4.90520 5932 9420 7.90704 56536 28608 11.00680 
7 5511 4364 1845 7057 5.01156 2440 60659 32731 04803 
8 6032 5342 3170 8382 2892 4176 64782 36854 08926 
9 6553 6320 4495 9707 4628 5912 68905 40977 13049 
40 7074 7298 7.91032 6364 7648 73028 45100 17172 
1 7595 8276 7145 2357 8100 9 77151 49223 21205 
2 8116 9254 8470 3682 9836 8.01120 81274 53346 25418 
3 8637 4. 90232 9795 5007 5.11572 2856 85397 57469 209541 
d 9158 1210 5 01120 6332 3308 4592 89520 61592 33664 
5 9679 2188 2445 7657 5044 6328 93643 65715 37787 
6 4.80200 3166 3770 8982 6780 8060 97766 69838 41910 
7 0721 4144 5095 8.00307 8516 9800 6.01889 73961 46033 
8 1242 5122 6420 1632 5.20252 8.11536 06012 78084 50156 
9 1763 6100 7745 2057 1988 3272 10135 82207 54279 
50 2284 7078 9070 4282 3724 5008 14258 86330 58402 
0 144° 18° 20° 22° 30° 
Angle of 
Obliquity 
GC 0.00521 0.00978 0.01324 0.01738 0.04123 
sin (0-A) 
Cos 0 0.96815 0.95106 0.93969 0.92718 0. 86603 
(8) 
, For 2T 4.56234 4.481775 4.428195 4.369243 4.08108 
e) 3 7.380325 7. 282072 6.80180 
4T 9.52252 


TABLE OF CONSTANTS FOR INVOLUTE ‘TOOTH GEARS 
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is required. With this one setting, not only can the teeth 
be gaged for thickness, but for shape and spacing also. 

To follow this it is necessary to explain a little regard- 
ing the involute curve. In Fig. 2 the angle O is what is 
known as the angle of obliquity (in the Brown & Sharpe 
system this is 144% deg., but in Fellows’ system it is 20 
deg). This locates the base-circle, and it is from the base- 
circle that the involute is generated. 

If a band were wrapped around this circle with a scriber 
attached to the end of it and this was unwound from the 
base-circle, the point of the scriber would describe an in- 
volute curve, so that the length of the base-circle curve 
E is the same as the length of the tangent F#, and f 
equals f,, etc. From this it will be seen that N equals 
N, and that twice N, is the dimension over two teeth 
and equals P. It is on this that the system is based. 

It will be noticed that so long as the base-circle is more 
than the root diameter, the tangent will be the maximum 
dimension over the two teeth; also, that anywhere round 
the two teeth the maximum dimension will be the base- 
circle tangent, so that the vernier can be tipped round 
the two teeth, for no matter where it is applied, if the 
teeth are true involutes, the readings should all be alike. 
In special cases where large obliquities are used, the 
base-circle is sometimes below the root circle and in this 
case it is necessary to gage over more than two teeth. 

To find the tangent P, Figs. 2 and 3, the dimension 
required, by reference to Fig. 3, it will be seen that: 


P=a+ 2x (1) 
=: y: Ria was ae 
but R = = cosO  .*.a = cos Oy 
zrz=b—l j= abi but R = cos O “ 
@t= >in O —F cos O = 
- (1 sin O —* cos 0) 
= > sin (O — A)when A = tan" a 
| shee 
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Inserting values of a and z in (1), we get: 
P = cos Oy + D sin (O — A) 
but y= 14% times the circular pitch ; 
= 1.5% mod for over two teeth ; 
and D = The pitch diameter = T mod; 
T = Number of teeth in gear. 
.*.P = (1.54 mod cos O) + [T mod sin (O — A)] 
Let 1.5% cos O = g 
and sin (O —A) = c 
then P = mod [g + (cT)] 
Let K = g + (cT) 
Then P = mod K (3) 
This gives the dimension required in millimeters for 
metric gears. Worked out values for K, g and c, for 
various obliquities are given in the table. It will be 
noticed from Fig. 3 that no matter how many teeth are 
gaged over, the tangent is a certain amount + 2z. 
For diametral-pitch gears : 


(2) 





1 
Mod. = =. 
. dia. P 
inserting this value in (3) we get 
K 
Y= dia. P “) 


This gives the result in inches. 

The formulas 3 and 4 apply only to standard gears 
that is, gears in which the circular thickness of tooth 
equals half the circular pitch. In some special cases this 
is not so. For instance, in the case of a very small pin- 
ion gearing with a very large wheel they might be de- 
signed so that the pinion tooth was made thicker than the 
wheel tooth to allow for the undercutting in the pinion, 
the pinion tooth being thickened up by an equal amount 
taken off the wheel tooth. In this case it is necessary to 
use the following formula: 

From equation (2): 

Let cosO = S 
Sin (O—A) =C 
Pitch Dia. = D 
Then P = (SY) + (CD) (5) 
The value y to be in millimeters for metric gears and in 
inches for diametral- or circular-pitch gears. 
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EXAMPLES 
(1) Gear 287 4 mod 14% deg. obliquity 
use formula 3, P = mod K 
look up K in table opposite 287 and in 
141% deg. obliquity col. = 4.70822 
 .P=4 X 4.70822; 
= 18.833 millimeters. 
This is not allowing running clearance; a side clearance 
of about 0.0010 in. is sufficient, so that a well cut gear 
should be 
18.80 "/,, over two teeth. 
(2) Gear 4 dia. pitch, 207. 
20 deg. obliquity, 
K 
Ba. pitch 
Look up X in the table opposite 207 and in 
20 deg. obliquity column for over two teeth. 
= 4.6932 ; 
_ 4.6932 
ager 
allowing the 0.0010 in., the gear should be 

1.172 in. over two teeth. 

(3) Take a special gear of 8 diametral pitch 
in which the tooth has been made 0.2173 in. 
thick ; let it have 187’ and be 14% deg. obliquity. 
Use formula 5, P = (SY) + (CD) 

Pitch Dia. D = 2.25 in. 

Y = One pitch + thickness of one tooth; 
= 0.3927 + 0.2173 = 0.61 in.; 
C = 0.00521 from table; 
S = cos O = 0.96815 from table; 
.°. P= (0.96815 & 0.61) + (0.00521 « 2.25); 
= 0.5906 + 0.0117 in.; 
= ().6023 in.; 
allowing clearance should = 0.601 over two teeth. 
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A Pair of Unusual Milling Cutters 


By Watter G. Groocock 


use formula 4 P = 


Ae = 1.1733 in. 





A fascinating feature of toolroom work is ‘the absence 
of repetition and the experimental nature of much of 
the work. Two types of milling cutter made some time 
ago illustrate this. Both cutters were designed by an ex- 
pert on milling. 

The first of these is shown in section in Fig. 1, and was 
designed for roughing out spiral grooves on the face of 
range dials for gun sights. The work is shown in Fig. 2. 
As will be seen, the cutter is, to give it the shop name, 
“one of the ’round-the-corner variety,” and has teeth 
cut on the periphery and sides like a side and face mill. 
The method of using the cutter is shown diagrammati- 
cally in Fig. 1, where the cutter A is seen in position as 
though mounted on the spiral-gear-cutting attachment 
of a universal miller. 

The axis of the spindle of the attachment made an 
angle with the work B, and this angle corresponded to 
that on the cutter. The work B was secured to the ro- 
tary table of the machine and the ordinary table or 
platen was geared up to give the lead necessary for the 
formation of the groove as the table was rotated. The 
angle chosen for the cutter was such as to give a mini- 
mum of interference on the sides of the groove. What 
interference there was changed sides as the cutter was 
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traversed across the dial; the interference being at the 
side C and side D, Fig. 2, respectively, for opposite ends 
of the groove. 

The cutter did its work well, roughing out the 
grooves in fine style. These were finally finished by 
a small end mill which cleaned out both ends to the full 
depth and took a slight scrape along both sides, to cor- 
rect the interference, leaving them square. Grooves with 
angular, instead of square sides, can be milled in this 
way without interference if the correct angle be taken 
for the cutter, that is, suitable to the inclination of the 
sides of the groove. 


Mituine Coarse-PitcH THREAD 


The cutter shown in Fig. 3 was for milling the 
coarse-pitch thread with wide spaces, shown diagram- 
matically in Figs. 4 and 5. The sides were finished sepa- 
rately. The requirements here were that the bottom of 
the space should form part of a perfect cylinder as it was 
required to act as a bearing. At first sight there may not 
appear to be anything original in the cutter shown in 











FIG. 1 Rotary Table 
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Tue Currers AND THEIR WorK 


Fig. 3, but a closer consideration will show that there is. 
Most people if asked to state what shape of cutter would 
give a cylindrical surface when milling at an angle, 
would say that the cutter must be shaped to conform to 
the minor axis of the elliptic section obtained when tak- 
ing a section through the cylinder at right angles to the 
thread at the bottom of the space, or, as it is generally 
termed, normal to the thread at the root. 

While this may appear correct, its correctness depends 
on the relative diameters of the work and cutters, and in- 
cidentally on the milling angle. When the radius of 
the cutter is smaller than the radius of the work the 
elliptic section of the work might be taken as the cor- 
rect shape; but should the radius of the cutter be 
larger than that of the work, then there would be inter- 
ference by the cutter, owing to the failure of the cutter 
to clear the crown of the work as it passed across it. 

The radius of the work referred to is the radius that 
approximates the curve on the minor axis of the sec- 
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tion. There appears to be no way of getting the correct 
shape, say for a form cutter, except by generating the 
curve on a dummy of the same diameter as the cutter 
required, by means of, say, a grinding wheel of the same 
diameter as the cylinder to be milled, both set in their 
correct angular position with respect to each other. 
The cutter shown in Fig. 3 is independent of the diam- 
eter of the work or cutter, but is, of course, dependent 
on the angle of the thread; that is, a cutter made to mill 
a cylinder when angled to 45 deg. would not mill an- 
other one correctly if set at 30 deg. It will, however, 
mill any diameter of cylinder at the angle for which it 


was made. The cutter is made as follows: 


CONSTRUCTION OF CUTTER 

When the teeth are cut on the periphery they are cut 
the same angle as the cutter is to work at, not cut as 
a spiral, but straight across at the desired angle. This 
is a little awkward in milling, because if the producing 
cutter is set to give radial faces to the teeth in the center 
plane, then the teeth cut will have undercut teeth on one 
side, -and the reverse on the opposite side; or to put it 
more plainly, the teeth faces will vary from say % in. 
in front of the center on one side of the cutter to % in. 
behind the center on the other side. In milling or grind- 
ing these cutters they must be mounted on an auxiliary 
table on the machine, the machine table being at right 
angles to the spindle of the machine, and the auxiliary 
table making the necessary angle with the spingle. 

When grinding the cutters, the tooth to be ground 
must be exactly on the center line, consequently the 
grinding wheel must be beveled to give the necessary 
clearance for cutting. The action of the cutter, at work 
will be best understood by referring first to Fig. 3. Here 
the line AA is the axis of the cutter and BB the line on 
which it must be set. As the top of the tooth has been 
ground straight (see line CC in elevation), it follows 
that the tooth will pass across the center of the cylinder 
to be milled just as though milling with an ordinary 
cutter set at right angles to axis of the work, and, there- 
fore, must produce a perfect cylinder if the faces of the 
cutter teeth BB, are in the same plane as the work axis. 

By referring to Fig. 4 the need for the exact setting of 
the cutter will be apparent. Here the cutter C has been 
moved back from the correct position represented by the 
center line DD to that represented by the center line FE, 
and it will be obvious that in this position one side of 
the space would be larger in diameter than the other, 
because when the tooth reached the center of the work 
it would make an angle with the work axis. While 
these cutters are rather awkward to make they do the 
work correctly without having to get out a form cutter of 
special shape, a shape moreover which is difficult to ob- 
tain. 


Quick Stop for Punch and Dies on 
Thin Stock 


By A. BARNES 


The punch and die shown in the engraving was de- 
signed and made to blank and form small tin clips. It 
was desired that the clips be formed evenly with the burr 
side in. The blanking die A is fitted with a spring pad; 
B is the former, cut out at the bottom to allow the fin- 
ished clip to fall free of the die. The notching die, 
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which notches an accurate stop for each blank, is shown 
at C. The scrap from the notches falls through the die. 
The former punch operates after the blanker, pushing 
the finished clip on through the die. 

The whole punch was equipped with a spring stripper, 
which was carefully fitted between the guides on the die, 
accurately aligning the punch and die for setting in the 
press. The main feature of the die was the quick and 
positive stop which allowed the die to be operated very 
fast. The stock was fed through the guides to the stop 
D, the press tripped, making a blank and notching out 
the stop for the next blank. On the up-stroke of the 


press the stock was fed along, locating the blank previous- 
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ly punched over the forming die. The stock was sheared 
from scrap tin, 4% in. being allowed to notch away for 
the stop. 

This die is very satisfactory and the waste of tin 
for the stop is well repaid in the speed attained. 


Comparison of Metric and English 
Dimensions 


Having occasion to use a steel tape for measuring 
shafting which was marked on one side with metric divi- 
sions and on the other with English, I tried what relation 
the metric diameters and circumferences had to the Eng- 
lish. The result showed that the circumference measured 
in centimeters divided by 8 gives the diameter of the 
shaft to within a small margin, about 14 per cent. error, 
as 

3.1496 = 8 em.; 
3.1416 
0.008 
which is equal to 44 per cent. for 3.1416. 
E. R. Vernon. 


= Circumference of 1 in. circle. 


Smethwick, Eng. 
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Front Axle Special Duplex Millers 


SPECIAL 


SYNOPSIS—A duplex miller is fitted with an index jig 
to enable the machining of front axles for automobiles. 
The machine is fitted with cams, which raise the forging 
against the milling cutters and on the return lower the 
jig so that it may be revolved and another forging set 
ready for the milling operation. 


3 
The front axles of many automobiles lend themselves 
readily to a double milling operation. The possibilities 
of machining both spring pads at one time rather than 
turning the axle end for end, and milling one at a time, 
appeals strongly to manufacturers, and a number of spe- 
cial machines for this purpose, built by the Hoefer 
Manufacturing Co., Freeport, Ill., have been installed. 
Doing the work in this manner calls for great rigidity, 


CORRESPONDENCE 


to the shaft, which is driven by a worm and worm gear 
C. This gives regular smooth feed, which is a decided 
advantage in securing accurate, well finished work. 

The trunnion jig A is locked solidly by the large 
flanged plates at each end, giving the effect of a solid 
table. The indexing is by means of a hardened and 
ground taper pin J), working by means of a spring and 
pull lever in a pair of hardened bushings. This con- 
struction is quite universal where accurate and durable 
indexing is desired. When the trunnion is unlocked it 
can easily be rotated. 

This construction gives the operator an opportunity to 
load the front side of the trunnion jig, while the work 
on the top side is being milled. The cams are so ar- 
ranged that they have a constant rise, a quick return and 
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Fic. 1. MACHINE FITTED WITH J1G 


because it is necessary that the machines have ample 
power to drive the cutters at proper speed and feed with- 
out any perceptible vibration. The method of handling 
the work is not the same in all cases, but the results 
secured are practically the same. In the case of the ma- 
chine, Fig. 1, the work is fed up vertically against the 
cutters by a cam, while in the other machine, Fig. 2, the 
feed mechanism operates on the table in a manner com- 
mon to single-spindle millers. 

As can be seen from the engravings, both machines 
are cast with one column, which is of box section of in- 
creasing depth, with ample internal ribbing to give 
strength. All the way through the design, openings are 
as few as possible without any sacrifice in accessibility, 
in order to secure all the strength possible. 


Tuer MACHINE FITTED WITH JIG 


In the machine, Fig. 1, the cross-slide and table have 
been fitted with a special design of jig A, to handle the 
axles. The feed is secured by raising the jig with its 
work up to the cutters. The cams B are solidly keyed 


Fic. 2. PLAtn Type or MACHINE 


a dwell so that the operator can turn over the trunnion 
during the dwell period. The feed mechanism can be set 
so that it will either keep feeding continuously or knock 
out at the end of each descent. The lever FE 
disengages the feed and is also acted upon by a knock- 
out dog, if it is desired to stop the feed at the end of each 
descent If this dog is removed then the feed is continuous 
at the option at all times of the operator. The feed 
mechanism has three changes and is positive in the drive 
There is thus no opportunity for 


engages and 


from the main shaft. 
slippage and maximum efficiency is obtained. 

The knee slide, having double bearings with a double 
gib, is assured increased rigidity, and with the broad bear- 
ing, cramping of the knee under load is reduced to a 
minimum. Further, such a design brings about a most 
favorable type of knee for the rapid production of ac- 
curate work. In the simpler style of machine, Fig. 2, a 
very wide bearing for the cross-slide and a very long 
bearing for the table are provided. This is necessary, in 
work of this character, to secure the proper support for 
the work. 
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This style of machine is fitted with four changes of 
feed, which are made by shifting the drive belt running 
on the pulley A. Through a spur reduction gear and a 
worm gear, the power is carried to the table by a telescop- 
ing universal joint, which comes through the opening B. 
The feed mechanism is so arranged that it will feed in 
either direction, this being an advantage in handling this 
class of work. The hand movement of the table is secured 
by a rack-and-pinion, in which the teeth are cut spirally 
to do away with backlash. 

Outside of these table mechanisms the two machines 
are almost duplicates. A description of the remaining 
feature of one of the machines will, therefore, cover both. 
The main drive is through either a two- or three-stepped, 
wide-faced cone, fastened direct to the top shaft. This 
top shaft carries on its ends two steel spiral-pinions of 72 
deg. angle, with a speed reduction of 8 to 1. The large 
spiral gear is of bronze cut with a 5 pitch. This gives a 
smooth drive for the heavy-duty spindles. 


Tue Driving MECHANISM 


The entire driving mechanism is in an oiltight casing, 
permitting ample lubrication of the wearing parts. The 
main-spindle drive is provided with ball thrusts for the 
spiral gears and pinions. The spindle is tapered, having 
tapered bronze bushings in a cast-iron sleeve, set into the 
head of the machine. This construction enables adjust- 
ment to be made and makes ample lubrication easy. 

The spindle is made from crucible steel and is provided 
with a No. 11 Brown & Sharpe tapered hole, and in ad- 
dition has a slot milled across the end to give additional 
driving facilities. It is also provided with means to 
take up for wear. The machines are fitted with heavy 
overhanging arms with strut cross-braces, giving a rigid 
support to the spindles, and enabling heavy cuts to be 
taken at high speed without vibration of the machine. 


oe 
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A Test Indicator 


By STanuey W. SULLIVAN 


The engravings, Figs. 1, 2 and 3, show an interesting 
test indicator, the case of which is made from a piece of 
21%-in. cold-rolled stock bored out 2 in. in diameter and 
34 in. deep, and cut off % in. long. The piece A, Fig. 
1, is 4%4-in. drill rod, round at one end, square at the 
other and hardened. It has a 7y-in. hole drilled in it for 
a drive fit for the pin K, which bears against B, made 
from a piece of g%-in. spring steel. The pivot F car- 
ries the hand or pointer and is a piece of 4-in. drill 
rod, hardened. All the other pieces that are likely to 
wear are also hardened. 

The guide # for the arm B, is held in place by two 
small screws. It will be noticed that B has a piece of 
flat spring steel fastened in a slot in the end, the other 
end being held by a pin H, which is driven into the case. 
This spring brings the plunger A, or the contact point, 
into place. The pivot F has a small spiral spring fast- 
ened around it, which brings the hand or pointer back in 
place. A small screw LZ acts as a stop for A. The case 
has a 14-in. hole drilled in it for the outer end of A 
to work through. The other end works in the guide C, 
which has a square hole to keep A from turning. Two 
small posts J and J are riveted through the case at one 
end and tapped out at the other to hold the dial which 
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is secured with two screws. The dial is a piece of sheet 
brass polished. 

In laying out this dial an are of a circle was scribed 
for the graduations with a pair of dividers, using the 
points on the dial where the pivot comes through for the 
center. A glass, 24 in. in diameter by 7 in. thick, was 
put in the indicator to make it look neat. The piece 
marked X, in Fig. 3, is sheet stock #_x1% in., cut into a 
strip and bent round to act as a spacer to keep the glass 
away from the pointer. A small hole is drilled in the 
band, which is driven tight onto the pivot. The cover 
is made from a piece of cold-rolled stock and is a tight 
fit on the case. 

I fitted a piece of ;',-in. drill rod in a surface gage and 
held the indicator on the rod by the thumb-screw and 
the joint, Fig. 3, which permits it to be adjusted to any 
position. After the indicator was assembled, the cover 
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A Test INDICATOR 
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was put on, the glass left off and the indicator clamped 
down in line with an inside micrometer. The micrometer 
was adjusted 0.001 in., and with a sharp scriber a line 
was marked on the dial opposite the pointer; this was 
repeated until the pointer had moved across the dial. 
The two small pins Y, Fig. 3, are drawn into the case 
to hold the dial in position when drilling holes for the 
pivot bearings and for holding the dial when removing 


the glass or putting it on. 
ros 

In a bulletin published by the Bureau of Mines, under the 
title of “The Effect of Oxygen in Coal,” the influence of the 
oxygen content of coal is shown to be of about equal im- 
portance with that of the ash content. Thus, all methods 
of estimating heat value by calculation which do not take the 
oxygen as well as the ash into account are subject to large 
error even with coals from the same general district. This 
fact was brought out by charting some three hundred analy- 
ses according to the heat value of the combustible and the 
percentage of fixed carbon in the combustible. With this 
system two of the three variables influencing the heat value 
are eliminated, ash and moisture. The third, oxygen, re- 
mains to cause a variation as high as 6 per cent. in the heat 
value of the combustible matter of coal. 
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Tools in a Southern Railroad Shop 


By ErxHan VIALL 


SYNOPSIS—Using power feed on the compound rest 
for turning taper or bevels. Milling main rods in a 
lathe. Grinding links and link blocks. An opening 
die head and other useful tools. 

The division shop of the Louisville & Nashville R.R. 
at Mobile, Ala., has a number of tools and attachments 
that are worth noting. 

In Fig. 1 is shown a lathe attachment, used in con- 
junction with the compound rest for turning short tapers 
or bevels. A gear A is placed on the end of the lead 
screw and another gear B is carried on a bracket bolted 
to the end of the lathe bed. This gear is held in the 
bracket by means of a sleeve to which it is keyed, and 
through which a square hole is cat in which the square 
shaft C can slide to allow for the feeding movement. 
There is a universal joint at D and also one where the 
driving rod couples to the feed screw of the compound 
rest at ZH. The rod F telescopes into G to allow what- 
ever adjustment is necessary for length, a setscrew and 
collar being provided at H to lock them together. 

This attachment is very useful on large work, such 
as is often found around a railroad shop, especially on 
bevels too steep to be cut by setting over the tailstock, 
and has the great advantage that it can be used on 
chucked work. The two universal joints enable the 
operator to set the compound rest at a considerable angle. 





Mruuine ‘Marn Rops 


When necessary to make main rods or others of the 
same class in this shop, the channeling is done on a 
planer, but the ends of the channels are first milled out 
for tool clearance. This milling is done in a lathe, as 
shown in Fig. 2. A special plate A is bolted to the cross- 
slide and the rod to be milled is clamped to this as 
shown. The mills are carried on an arbor, one end of 
which is tapered to fit the spindle, and the other is 
supported by the tail center. 

The link grinder shown in Fig. 3, is similar to one 
described in a previous article, though differing in a 
few details. An ordinary single-end grinding head is 
used and, when grinding link blocks, a single radial bar 





Fie. 1. Power Freep Appiiep to Compounp Rest 


is used and the block is bolted to it. The feeding is 
done by means of the handwheel A which turns a long 
screw inside the pipe B. A block travels on this screw 
and the radial arms C are fastened to it by means of a 
pin at D which runs in a slot in the pipe, exactly as in 
the machine previously described but which some of the 
readers may not have noticed. 


An Opentne Dire Heap 


The hand-opening die head shown in Figs. 4 and 5 
is used for a number of purposes, such as threading 
grease plugs, patch bolts and the like. The action will 
be understood by reference to the rear view. The dies 
are made in two parts, mounted to slide on the face of 
the holder. Pins set into these dies project through 
slots in the holder plate into the cam-slots A, in 
the plate B. This plate has a handle C and a latch 




















Fic. 2. Mrttrnc Marin Rops on a LATHE 
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D, so that it can be locked in closed position. The 
opening and closing are done by hand, no automatic trip 
being provided. 

At A, Fig. 6, is shown a drill extension. The upper 
part of this device consists mainly of a piece of heavy 
tubing fitted with a solid taper shank and threaded at 
the lower end. Into this tube slides the straight shank 
of the lower part. The parts are locked at any point 
by means of a screw cap and split collet at B, which 
works exactly like a split chuck. 

The universal joint tool at C, is used in drilling or 
tapping stay-bolt holes. At D is a piloted tool for boring 
out main-rod bearings, the cutter being shown at H. In 
using this tool, a hole of suitable size for the pilot is 
first drilled and then enlarged by the cutter. 
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A locknut is used on this plug to keep it in place. The 
box tool, or hollow mill, shown at D, is used to machine 
patch plugs previous to threading. This type of tool is 
also used for a number of other screw-machine jobs. 


3 


Holding Work during Welding 


The average welder does not give enough attention to 
holding work during the process of fastening two or more 
pieces together. Too often, the distortive effect of intense 
heat is overlooked altogether and the pieces come out far 
from straight or in proper alignment. When long straight 
pieces are to be welded together and the alignment of fin- 
ished surfaces must be preserved, it is best to bolt or clamp 
the broken parts to a stout bar, angle or casting. A couple 
of cast angle plates for this purpose, planed true on all 
sides, will be found useful and should be provided, together 
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Fic. 6. SEVERAL Userut SuHor Toots 
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s shown in Fig. 7. It is used 
to seat the valves while in place. The device is locked in 
place by means of the side posts A, then the cutter B 
is revolved by means of a handle on C. Feeding is done 
by turning the threaded sleeve D. 

Much trouble is caused by grease cups rattling loose 
This trouble is overcome here by 


A check-valve seater 


_ 


on the side rods. 
making the plug that screws into the rod as shown at 
A, Fig. 8. The part of the plug that screws into the rod 
is made small, and is screwed into the tapped hole by 
means of a large screwdriver, the large threaded head 
being slotted for this purpose. After being screwed into 
the rod, the grease cup is screwed onto the head with a 
pipe wrench. The bottom of the cup presses against the 
surface of the rod and acts as a locknut, the large size 
of the head of the plug making it particularly effec- 
tive. 

One of the threaded cups is shown at B, and the screw 
plug used to force the grease into the bearings, at C. 


Fic. 7. CHECK-VALVE SEATER 
with sundry level plates, clamps and clips, for the use of 
the welder. 

In some cases, it is necessary to first apply the heavy 


casting in order to align the broken parts, then to remove 
the casting before the broken place can be reached for weld- 
ing. In cases of this kind, line up the parts by bolting them 
to a suitable bar or casting, then bed the parts to be welded 
in molding sand, tamping the sand sufficiently to hold the 
parts firmly in place. The bar or casting can then be care- 
fully removed without danger of disturbing any of the 
broken parts. But, before the molding sand is applied, if 
there are any holes, finished surfaces or grooves which it is 
desired to retain intact along the lines of the welding, these 
holes or surfaces should be filled, covered or protected with 
fire clay, applied in a plastic condition and rubbed or pressed 
well into the holes or surfaces to be protected. 

A fire-clay wash will effectually prevent iron from 
building up where it is not desired. This matter must be 
kept always in mind on account of the difficulty in ma- 
chining cast iron which has been welded. Welded-steel ma- 
chines fairly well, particularly if the welder takes pains to 
use a neutral or slightly oxidizing flame, but cast iron is 
apt to prove, when welded, far too hard to be touched by 
drill, file or lathe tool. It is best, therefore, to so plan the 
welds that finished surfaces are protected by clay except 
where such surfaces may be readily finished by emery grind- 
ing. 
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LETTERS FROM PRACTICAL MEN 





A Machining Operation 


The engraving shows an iron casting to be machined at 
the surfaces A. The hole in the center is bored and is a 
simple machining operation. It will be seen that the sur- 
faces A are eccentric with the center of the casting being 
struck from the point B. These parts are to be manu- 
f-ctured as a commercial product in lots of 100; there- 
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THe CASTING 


fore, the machining must be performed as cheaply as pos- 
sible. The limits allowed on the finished casting are 
0.0005 in. for B from the center of the casting, and 0.002 
in. for the 9-in. radius. Suggestions from some of your 
readers as to any special rig or methods to machine the 
part will be appreciated. 
A. TOWLER. 
New York, N. Y. 
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Adjustable Angle Plates 


A handy pair of angle plates is shown in the engrav- 
ing adjusted to suit the flanges of a cast-iron pipe. They 
will be found useful on the layout table for establishing 
working lines on castings, and for testing angles already 
made. These plates can also be used for light work on 














ADJUSTABLE ANGLE PLATES 


the planer or drilling machine. The design was suggested 
by having a number of cast-iron pipes, flanged on each 
end with flanges whose faces were not parallel. For this 
purpose they served nicely. 

M. JAMEs. 


Somerville, Mass. 





Patent Office Section Lines 


The conventional symbols and sectionings of the Patent 
Office must be adhered to pretty closely. The making of 
such drawings is more or less an art in itself, and a little 
kink developed by one old draftsman seems worth telling 
about, as it is of value not only to men engaged in such 
work, but to the trade in general. 





_ Section Lines ror Eartu 


The section of earth as called for in the “Rules of 
Practice” is a wavy section line of irregular contour. 
To produce this, this old draftsman takes a strip of bris- 
tol board and nicks the edge with his thumb nail. Using 
this as a ruler, he produces very artistic section lines as 
the engraving shows. 

F. W. Harris. 

Los Angeles, Calif. 


33 


Milling Fixture for Crank-End of Con- 
necting Rods 


The engraving shows a milling fixture for the crank 
end of connecting-rods. The bar A lines up the rods by 
fitting into the reamed hole of the wristpin end. The 
rods are placed alternately, inclined to the left or right 
side of the fixture, as shown. Three machined bolts B 
are arranged for supporting the crank ends. The middle 
one is permanently fixed, and the two outer bolts are de- 
tachable for setting up the same as the bar A. These 
rods can be fastened by keys or nuts. The milling cutter 
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MILLING Frxture For Connectine Rops 


set-up ( is provided with the correct distance pieces D 
for spacing the cutters. 
A. B. JAPIKSE. 


The Hague, Holland. 
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Tool-Cabinet Locking Device 


We have a number of tool closets in our machine shop 
as shown|\in the illustration. When the installation was 
made each tool closet was provided with a lock. Later 
complaints came in from different workmen that they 


were losing tools. The fact that no two keys were alike 
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TooL-CaBINET LocKING DEVICE 
led to an investigation. It was found that the doors 
could be sprung from top or bottom wide enough to insert 
a hook or other instrument to pull out a tool, and on some 
of the closets the doors could be sprung enough to insert 
the hand. To prevent this the locking device shown was 
made. 

JAMES A. THIBODEAU. 


Trenton, N. J. 
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Indexing with a Gear on the Drilling 
Machine 


Having a number of forgings as illustrated in Fig. 1, 
and having no other than a drilling machine in which to 
do the centering, | adopted the following plan to do this, 
preparatory to turning: 

The centers of the stems had to be in the same plane, 
also at equal distances from one another, and at right 
angles with the bore. There being no index head handy, 
[ decided to use a gear with 64 teeth to index with. The 
pieces were first drilled and reamed and then faced to the 
required thickness. 

A steel bushing, Fig. 2, with a 5-in. hole, was then 
made, the outside being a force fit in the gear and work. 
The whole was then mounted on an angle plate having 
a stud on which to revolve, the angle plate being pre- 
viously equipped with a bracket fitted with a hardened- 
steel bushing B, the center of which was the exact center 
of the hub. This bushing was used to steady a Slocomb 
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combined center drill and reamer mounted in a special 
holder. The bracket containing the hardened bushing 
also had a lug cast on it to hold the indexing pin A 
shaped like the tooth of the gear. Fig. 3 shows the pin 
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engaging the gear. This method worked satisfactorily 
and enabled me to quickly and accurately center the 
work. 
C. A. KEFFER. 
Philadelphia, Penn. 
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Sharpening Counterbores and Hollow 
Mills 


Attention is often called to the fact that sometimes 
counterbores do not produce a true, flat surface even 
when apparently ground accurately. Cutter grinding- 
machine operators resent the implication that they have 
not done their work properly when the counterbore must 
be ground again because it does not produce a flat sur- 
face. The blame for such inaccuracy should not always 
be placed on the grinderhand. 

It is very often the case that the axis around which 
the teeth were milled is not anywhere near the axis 
around which they must be ground. Why these two axes 
are not one and the same is surely no fault of the grind- 
erhand, because he must grind the teeth from hardened 
centers or a shank, over the position of which he has no 
control, and for which he is not responsible. When the 
milling and grinding axes are not the same, it is ob- 
vious that no two teeth have the same relation, to the 
grinding axis. Grinding, then, is made difficult because 
each tooth must be treated individually. 

The best practice is to mill the teeth radially, though 
this is not essential provided the teeth are equally off 
center. When the teeth are not all radial, or are not all 
equally off center, there is sure to be trouble in grinding 
them all from the same axis as the faulty teeth are sure 
to be higher or lower at their ends than the correct 
teeth. Should the operator select a tooth in setting his 
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machine for squareness that is not in the same relation 
to the grinding axis as the others, that particular tooth 
will be correct, and all the others incorrect and not 
square. 

Anybody who has been allowed to grind a counterbore 
or hollow mill, resetting his machine for each tooth, can 
readily appreciate the difficulty in getting them all square 
and of equal height. Modern high-pressure shop prac- 
tice does not permit of such wasteful methods in tool 
grinding. How shall we overcome this difficulty? 

When the operator has difliculty in making a counter- 
bore cut as desired he should waste no more time sharp- 
ening, but recut the teeth on the grinding or working 
axis, using a saucer-shaped grinding wheel. It is not 
necessary even that the teeth should be equidistant from 
each other or radial. The important feature in sharpen- 
ing is that the teeth should all be in the same relation to 
the grinding axis. A few minutes’ work with a saucer 
wheel will save many minutes of fussing each time the 
counterbores or mill are sharpened. 

More accurate milling in the first place, when the steel 
was soft, would help matters, but steel changes its shape 
are carefully straightened there will always be some need 
more or less when hardened, and unless distorted tools 
of the saucer grinding wheel for milling purposes. 

REVERE CHAPELL, 

East Orange, N. J. 

% 


An Improved Inside Micrometer 


The engraving shows an inside micrometer which we 
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style instrument is that it has only one rod and not a 
number as in the commercial style, thus eliminating the 
danger of multiplication of error. The table gives the 
sizes for the various parts for the manufacture of this 
micrometer. 
Wa. H. MILieEr. 
No. Braddock, Penn. 


3 
Bending Light U-Bolts on the Shaper 


The plate F with the rollers 
A set the right distance apart 
to suit the stock, is held in 
a shaper vise. The front 
edges of the tool C are 
rounded. Rods B are laid cen- 
tral with the rollers and the 
shaper started. The _ tool 
pushes the rods between the 
rollers and bends almost a 
complete U. These are then 
placed against the block D. 
The tool 2 comes forward and 
finishes the job nicely. The 
U-bolts under 5% in. were be- 
ing bent cold on a bulldozer. 
I put them on a shaper and 
bent them in one-fifth the 
time. The rods can be threaded 
before bending. 
a. 2. 
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An Adjustable Counterbore 


The engraving shows an adjustable and serviceable 
counterbore, which can be made at a nominal cost. The 
shank A is made taper to suit the drill-machine socket. 
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SECTION X-X 


ApDJUSTABLE COUNTERBORE 


The cutter B is made of high-speed steel and is placed 
at an angle of 45 deg. with the center line of the shank. 
When the cutter, which is forced down with the knurled 
nuts C, is in the desired position, it is held by the head- 
less setscrew D. The endw is made to pilot into the piece 
being counterbored, thus enabling a good surface to be 
produced. 
C. K. Tripp. 
West Lynn, Mass. 
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Simple Blueprint Frame 


A simple and inexpensive blueprint frame that can be 
readily put together, and without smal! parts or springs 
to be lost or mislaid, is shown in the engraving. The 
frame itself should be made of well seasoned wood with 
mortise-and-tenon joints. The clamps A should be made 
about 4 in. long and 1 in. wide, and fastened to the frame 
by %-in. carriage bolts with locknuts, allowing enough 
play, so that when it is turned it will strike the wedge B 
and press the corner lightly against the glass, thus elim- 
inating any danger of the blueprint shifting. 

The clamps should be so placed that they work in op- 
posite directions, as shown. The corner should be hinged, 
allowing one side to be opened while the other is clamped. 
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Detail of Clamp 


SIMPLE BLUEPRINT FRAME 


If the frame is made of larger dimensions the clamps 
should be placed on short ends. 
Water A. O'Connor. 
New York, N. Y. 
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Piloted Wrench for Hollow Setscrew 


Hollow steel setscrews have many advantages over the 
square-headed screw, but the method of placing them in 
the hubs of pulleys with a wrench hexagonal or octagonal 
clear to the end is unnecessarily slow. The engraving 
shows a wrench of this type with the end turned for a 
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A Pitorep Wrencu ror Hot- 
LOW SETSCREWS 


slight distance to form a pilot. This permits raising the 
wrench and turning it back for each half turn without 
removing it from the hole in the screw. The diameter 
of the end is slightly less than the distance across the 
sides or flats of the screw hole. 
James E. Coo.ey. 
Hartford, Conn. 
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QUESTION 





Paying for Spoiled Work 


Robert J. Spence’s article, page 575, on the subject of 
making workmen pay for spoiled work indicates that the 
practice is much more general than some of us had sup- 
posed. If the proportion of men who have to pay this pen- 
alty is no greater throughout the mechanical field than in 
one shop I know of, not many are being driven to other 
lines of activity. It is a question whether the occasional 
error of the workman should be overlooked if such error 
is made on a class of work which he has made right along: 
The employer in this case has the right to assume that the 
operator becomes more efficient, not less. 


While the man cannot continually register 100 per cent. 
efficiency, and may have lapses of skill, suppose the error 
made is due to careless reading of a blueprint? Going back 


over a number of years I can only recall two instances where 
our men paid for work spoiled, and in one of those nothing 


was deducted from the pay envelope. The man had as- 
sembled several hundred gas cocks so tight that they were 
practically useless. As he was perfectly familiar with this 
operation and as it required no power, he corrected the 
mistake after the whistle blew, putting in an hour or 
two each night. 

The case of the other man was somewhat different. 


Having made the same error within two weeks, the spoiled 
goods not being usable, it was decided that he should do the 
Same operation on the third lot in working hours, as it 
required power, putting no time for it on his daily time slip. 
Both of these arrangements seem to me to have been equable 
and doubtless strongly impressed the men with the necessity 
for exercising due care. Certainly any resentment would be 
unjustified. 

There is this question however, and 
possibly it contributes to the feeling of injustice on the 
part of the man in the shop. How many employers make 
the clerks in the office pay for their mistakes, many of which 
cost him good money? Probably not one. Let the em- 
ployer think this over, bearing in mind that the workman 
views this from the same angle as he does the fact that the 
clerk in the office gets his full pay when business is slack, 
and, in most cases, when he is absent. 


another side to 


H. D. MURPHY. 


Jersey City, N. J. 
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Using the Reversing Motor with 
Economy 


I was interested by Mr. Popcke’s article, under the above 
heading, which was published on page 467. 

The article in question deals with the subject under con- 
sideration in a thoroughly practical manner, but there are 
several points upon which criticisms may be both interest- 
ing and instructive. 


Cutting and Return Speeds 
“The cutting speeds used in planing range between 25 and 
ft. per min.” 
“The range of return speeds ordinarily employed is from 
50 to 100 ft. per min.” 

(The above statements are taken from the second column, 
page 468, of Mr. Popcke’s article.) 

As the above statements are general and evidently 
meant to apply, in the first case, to the planing of high ten- 
sile steel, etc., and in the second case to exceptionally heavy 
or extremely ancient planers, I take them as being general 
and my remarks are made accordingly. 

Regarding the question of cutting speeds, it can safely be 
assumed that the materials being most commonly cut are cast 
iron and mild steel. In the first case cutting speeds of 50 


50 


not 


to 75 ft. per min. and in the latter case 55 to 60 ft. per min. 
have been found most suitable to give the best results as 
regards combination of “minimum cutting time” and 
mum loss of time for tool grinding and re-setting, etc.” 
Further, assuming that the maximum cutting speed neces- 
sitated at present is 50 ft. per min., should not the installer 


“mini- 


some optimism regarding the 
future? I generally arrange to give a maximum cutting 
speed of approximately 90 ft. per min., and, although some 
firms display a certain amount of doubt as to the probability 
of this high speed ever being used, they very seldom have 
any objections to put forward, when it is suggested that if 
tool steel makes even half as much improvement in the next 
few years as it has done in the last, say, five years, 90 ft. 
per min. will be quite common, and to run at 50 ft. per min. 
will be considered “crawling.” 

In remarking on these high speeds I am, of course, con- 
sidering the roughing operations and not finishing. The lat- 
ter should be done at a slower speed if accuracy is a desirable 
feature of the job. With Mr. Popcke’s arrangement it is, of 
course, possible that an alteration to the field regulator, cost- 
ing a few dollars, will permit of a higher cutting speed than 
50 ft. per min. being used, but then very probably the motor 
already installed, will be found to be under size and this, of 
course, means a new equipment, which naturally benefits the 
electrical industry but is not often appreciated by the buyer. 


of planer equipments display 


With reference to the question of return speeds, I con- 
sider the maximum of 100 ft. per min. to be very low, ex- 
cept in special instances, as previously mentioned. 


Mr. Popcke’s reason for not recommending a higher return 
speed than 100 ft. per min. is, to use his own words, “because 
the jar produced in accelerating and stopping the platen is 
too severe for the construction ordinarily employed when this 
speed is exceeded.” 

He also makes the statement that it is necessary to use 
a low return speed where a heavy casting is being planed 
so as not to strain the casting or loosen its supports. Neg- 
lecting wind resistance on the job, the actual return speed, 
however high, has no tendency to set up strains in the cast- 
ing, or to loosen its supports; these troubles are due to the 
rate of and de-celeration not being adjusted 
properly. 

The point which, therefore, very naturally arises is the 
possibility of altering the rate of acceleration and de-celera- 
tion, which only takes, even when performed comparatively 
slowly, a very small percentage of the total time. Instead of 
doing this, it is suggested that the return speed be kept low 
which means a considerable loss of time. 


acceleration 


I am not conversant with the drive described by Mr. 
Popcke, but think that he might modify his electrical ar- 
rangement and obtain higher speeds without shifting the 


job or straining the gears, etc., unduly. 

The means of adjusting the acceleration and de-celeration 
have received much consideration in the “Lancashire” equip- 
ment, and this can now arranged to suit each and all 
types of planers, and when so adjusted needs no modification 
because the cushioning action takes place with the best com- 
bination of “Absence of shock at reversal” and “reasonable 
minimum loss of time.” 

I do not wish to convey the impression that the maximum 
return speed should always be in use, irrespective of the 
job, because I generally recommend a small variation in the 
return speed so that when very old planers are running with 
an occasional exceptionally heavy load, the speed can be ad- 
justed to save any chance of breaking the old gears. 

To show what is being done in this country, the five sets 
of figures taken from planers eonverted to the “Lancashire” 
drive, which are not special instances, will give a good idea 
of the cutting speeds and return speeds in use. The firms in 
which the planers described are running are among the 
leading engineering works in this country, and are firms who 
use the best grade of materials. 


be 


120” x120"x30' Planer 


This machine is approximately nine years old and is of 
the spur-gear-rack-drive, the table alone weighing 35 tons. 
The class of work upon which the machine is operating con- 
sists of heavy castings for engines, pumpa, etc. 

The cutting speeds on this machine are variable between 
20 and 80 ft. per min., and the return speeds variable between 
90 and 135 ft. per min. This machine is often cutting at 70 
ft. per min. and returning at 130 ft. per min. with a load of 
25 to 30 tons on the table. The planer in question docs not 
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“scrape,” it has often six tools ard sometimes more in op- 
eration simultaneously. 

Previous to conversion this machine was driven by belts 
with a 60-b.hp. motor benind them, and, although it was 
then equipped with a cutting speed of 40 ft. per min. and re- 
turn speed of 70 ft. per min.. the wutput since alteration to 
the electric drive has been -ioubied. 

72"x72"x10’ Planer 

This machine is approximately 20 years old, similar type 
to the above, and is working in a large engine and turbine 
builders’ works. The average combined weight of the table 
and job is approximately 1° tons. 

The cutting speeds on this machine are variable between 
20 and 80 ft. per min. and the return speeds variable between 
120 and 150 ft. per min. Previous to conversion this machine 
was driven from the line shaft and ran at 30 ft. per min. on 
the cut and 60 ft. per min. on the return. The general speeds 
at which this machine is now running, with the electrical 
drive, are 60 ft. per min. on the cut and 150 ft. per min. 
on the return. Since alteration to the motor drive the ma- 
chining time has been reduced by 60%. The alteration to 
electric drive does not quite allow of the output being doubled 
as the setting time forms a fairly large percentage of the 
total time. 

60” x60"'x12’ Planer 

This machine is approximately 12 years old, and is work- 
ing in a machine tool builder’s works. It was bought as a 
second-hand planer, and converted to electric drive to be 
specially used for gang-planing lathe beds, and at the pres- 
ent time is very seldom cutting at any other speed than 
68 ft. per min. 

The speed at which this machine is now returning is 140 
ft. per min. This speed is somewhat low, but as the ma- 
chine is one of the old Sellers type spiral drive, with only a 
comparatively small lead on the spiral, it was decided not to 
run it above the aforementioned speed. Previous to conver- 
sion, this machine was cutting at 45 ft. per min. and return- 
ing at 90 ft. per min., and, although these speeds are high 
for a belt-driven planer of this size, the machining time for 
a “gane” has been reduced from 40 to 24 hours, the saving 
being, of course, due to the electrical drive. 

60” x60"'x12’ Planer 

This machine is of the spur-gear-rack-type, and when 
converted was approximately three years old. It is working 
in a forge and engine builder’s works, and is regularly plan- 
ing mild-steel blooms of 28 to 32 tons tensile strength, and 
is generally cutting at speeds between 50 and 80 ft. per 
min., according to the section of cut. The return speed of 
this machine is now 150 ft. per min. and previous to con- 
version it was about 100 ft. per min. Originally, the machine 
was driven by two pairs of belts, and with two motors, a vari- 
able-speed motor for the cutting, and a constant-speed motor 
for the return. The machine when belt driven stood up to 
its specified cuts and speeds, i.e., two tools cutting %x% in. in 
mild-steel blooms of 28 to 32 tons tensile strength at 30 ft. per 
min., but as the works manager wanted to get a further in- 
crease in size of cuts, and as all the gearing, including the 
rack, was in steel, he decided to convert to direct drive, and 
got his increased cuts and higher return speed. 


54”"x54''x14’ Planer 

This machine, when converted, was about 20 years old, 
and of the spur-gear-rack-type. As the general design of the 
machine, excluding the gearing, was of massive design, it was 
decided to spare no expense in converting this planer, and 
the results obtained were, to say the least of it, astound- 
ing. 

The equipment was guaranteed to give cutting speeds of 
40 to 110 ft. per min. with return speeds of 150 to 180 ft. 
per min. When re-designing the gearing, it was found im- 
possible to arrange for a bull wheel to drive into the rack, 
and the maximum size of pinion driving into the rack which 
would suitably fit between the bed cross-stays was found to 
be 10% in. pitch diameter. 

The owners of the machine were bent on having a maxi- 
mum return speed of 200 ft. per min. instead of 180 ft. per 
min., but, although the necessary resistance was arranged 
to give the reversing motor a corresponding speed to 200 ft. 
per min., it was not guaranteed to be satisfactory, as it was 
thought that the small diameter of pinion running at such a 
high speed, would probably cause a lifting tendency on the 
table. The machine, however, has been running for over two 
years, and on 85% of the work, the return speed of 200 ft. 
per min. is in use, and it has been found that this machine 
reverses just as smoothly at 200 ft. as it does at 150 ft. per 
min. The so called shock at reversal was tested by standing 
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a %-in. diameter bolt on its head on the table, and adjusting 
the nut to a certain height, so that the bolt just retained 
its stability. In both tests the height of the nut from the 
bolt head was practically the same. 

From the foregoing data, not forgetting that the machines 
mentioned have been converted, it will be noted that a maxi- 
mum return speed of 100 ft. per min. and a maximum cutting 
speed of 50 ft. per min., as mentioned by Mr. Popcke, are 
somewhat below the present-day practice of this country and 
also even the very old planers when converted to the “Lan- 
cashire” drive can be run at much higher speeds without their 
being detrimental to either the job or the gearing. Regarding 
the application of this drive to new planers, the return speeds 
in many cases are 25% over the speeds noted above. 

W. HARGREAVES, 
The Lancashire Dynamo & Motor Co., Ltd. 
Manchester, Eng. 
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Weight per Cubic Inch of Alloys 


There is a portion of Alex. E. Outerbridge’s discussion of 
this subject on page 706, which I believe is not in keep- 
ing with the most uptodate scientific thought. I refer 
to: 


(I quote from memory) that if 


Lord Kelvin has said 
i (one of the most in- 


we imagine a single drop of water 
comereese*s bodies) magnified to a ball the size of the 
earth, the individual molecules composing the drop would 
not be nearer together than 150 men would be if scattered at 
equal distances over the whole of Great Britain. 

The other side of the case has been very well put by Dr. 
T. W. Richards, of Harvard University, in his Faraday lec- 
ture, June 14, 1911, from which I can give only a few brief 
extracts. 

Most physical chemists refer all changes in volume to 
changes in the extent of the empty space between the mole- 
cules. But are there, after all, any such empty spaces in 
solids and liquids? Solids do not behave as if the atoms 
were far apart within them; porosity is often conspicuous 
by its absence. Take for instance, the case of glass. The 
careful experiments of Landolt on the conservation of 
weight show that glass is highly impermeable to oxygen, 
nitrogen and water for long periods. 

Such porosity as occurs in rigid, compact solids usually 
permits the passage only of substances which enter into 
the chemical structure of the solids themselves. . . . Pal- 
ladium, on occluding hydrogen, is obliged to expand its bulk 
in order to make room for even this small addition to its 
substance. 

From another point of view, the ordinary conception of a 
solid has always seemed to me a little short of an ab- 
surdity. A gas may very properly be imagined with mov- 
ing particles far apart, but what could give the rigidity of 
steel to such an unstable structure? The most reasonable 
conclusion, from all the evidence taken together, seems to be 
that the interstices between atoms in solids and liquids 
must usually be small even in proportion to the size of 
~ atoms themselves, if indeed there are any interstices at 
all. 


Incidentally, I have not yet grasped just what Mr. Outer- 
bridge’s or Lord Kelvin’s illustration means. Are we to 
understand that the molecules and the intermolecular spaces 
bear the volume to each other that the volume of the 150 
men does to a solid 6 ft. high, the base of which is the size 
of Great Britain? Or are we merely to understand that the 
centers of the molecules are as far apart as the men are, 
which really means nothing unless we have other data 
on the size of the molecules? Why magnify only to the 
size of the earth anyway, a paltry 4,000,000,000-diameter 
magnification? Let us magnify to the size of the solar sys- 
tem at least. 

DONALD M. LIDDELL. 

Elizabeth, N. J. 


# 
Punch and Die Design 


In reply to the article by S. German on page 870 as to why 
the die bushing or punch broke, I would say that the remedy 
for the trouble is as follows: All that he needs to do is 
not to drill the small hole so long; in other words he should 
allow only enough room to hold about one slug besides the 
part of the punch that enters the hole. This would easily 
overcome the defects of Mr. German’s construction, and he 
will also find that the bushing is no weaker than before. 

GEORGE KEYS. 


Philadelphia, Penn. 


2 
When drawing a punch, die or other tool to color, a little 
lard oil rubbed on the polished surface will keep it from 


smoking up and will give a clear view of the colors as they 
appear. 
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EDITORIALS 


Who Should Control Machine Design, 


Salesman or Engineer? 


In the designing of a machine, should the controlling 

factor be the sales or the engineering department? To 
put it in other words, should a firm cater to customers’ 
desires, or should it design and manufacture the best ma- 
chine possible for the purpose intended. This question 
refers particularly to special machines, which, judging 
from various examples noted, and from remarks dropped 
by their makers, are only too often built regardless of 
any desire for obtaining the best results. 
” Assume that a man wants a machine made and goes 
to the sales department of a special machine builder. The 
sales manager accepts the order for the machine as speci- 
fied. It is then the unpleasant duty of the makers to 
construct the machine, although knowing that by per- 
mitting the introduction of certain modifications the pur- 
chaser would receive a much better machine at a lower 
cost. But the sales department taking the leading hand 
conforms to the buyer’s wishes, and as the maker knows 
that if he does not manufacture this machine someone 
else will, he makes the best of the situation though in vio- 
lation of the highest ideas of design. This very likely is 
the cause of some of the freakish special machines that 
are seen today. 

We are glad to see that many of the leading automo- 
bile manufacturers are taking a decided stand on this 
point. Most are now adhering strictly to their stand- 
ard motor plant, chassis and body, which the sales de- 
partment is required to sell. This procedure enables 
the engineering department to design an automobile in 
the best manner at the lowest cost; the buyer knows that 
he is getting something that is the best the plant can 
produce, and the parts when required to be replaced can 
be readily and cheaply obtained. 

The older method of designing and making a car to 
suit the fancy of every possible purchaser was expen- 
sive both for the makers and users. So many of the 
changes required were so slight and of so little, if any, 
advantage that they could only be called freaks of fancy. 
Yet these changes necessitated the expenditure of so 
much time and money that the manufacturer never re- 
ceived adequate returns, and the practice resulted in many 
firms either being forced out of business or doing busi- 
nes on 4 very small margin of profit. This system also 
kept the prices of cars high with no advantage to either 
the maker or user. 

We grant that there is a difference between automobile 
and special-machine design and manufacture. Yet the 
buyer of special machines could follow profitably the les- 
son taught by the automobile builder. When ordering 
a machine if he would be content to state what he de- 
sires the machine to do, and upon going to a reliable 
concern have faith in the integrity of that firm, allowing 
it to design and manufacture the machine according to 
its best knowledge and experience, much time and money 


would be saved. 


Any suggestions made by the makers, so long as they 
do not interfere with the character or the range of the 
work desired from the machine, should be looked upon 
with favor. When he is allowed to do so, it is to the 
advantage of the maker to manufacture the best machine 
he can. This, however, is prevented, to the injury of 
both maker and user if the buyer restricts the design by 
iron-clad rules when the contract is arranged through 
the sales department without consultation with and ad- 
vice from the engineering department. 


Taxing Production 


Considerable discussion has recently been provoked in 
the daily newspapers by a dispatch from Washington 
to the effect that Attorney-General McReynolds contem- 
plated proposing to Congress a graded excise tax on to- 
bacco manufactures, this tax to increase in ratio to pro- 
duction. It is stated that this idea of the Attorney- 
General’s is due to a desire upon his part to enable the 
independent tobacco manufacturers to compete success- 
fully with the several large companies that composed the 
Tobacco Trust, prior to its dissolution by decree of the 
Supreme Court some months ago, he having become 
convinced that the results originally expected from the 
decree have not materialized, at least to any appreciable 
extent. 

While there is very little likelihood of this suggestion 
for a tax based directly and solely upon production be- 
ing enacted into law in the near future, the mere fact 
that such a proposal can be entertained for a moment by 
a cabinet official is of general interest to our readers as 
an indication of the views held in certain quarters in ref- 
erence to the control of industry. If a tax, based en- 
tirely upon the magnitude of the business, can be levied 
on a certain class of manufacture for the purpose of curb- 
ing the larger concerns engaged in that line and enabling 
the weaker establishments to compete successfully, there 
is logically nothing to prevent the extension of this prin- 
ciple to cover other lines of industry as rapidly as a 
stage is reached where the output of any company is suffi- 
ciently large to bring it under the observation of the 
officials at Washington. 

This being the case, wherever a manufacturing concern 
of any kind, through the adoption of scientific methods 
of production and distribution, should succeed in secur- 
ing a large share of the business in its line of activity, 
it would, because of its progressive methods, become lia- 
ble at once to the imposition of a graduated tax on its 
product. In other words, the principle of mass produc- 
tion, or as it is often called, the American system of pro- 
duction, would be taxed simply because of its having 
been extended to a point where its real effectiveness was 
demonstrated by the ability of its most prominent ad- 
herents to increase their output far beyond that of their 
competitors. 

Some questions arise in contemplating a situation of 
this kind. For example, shall shoe factories turning out 
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their product to the extent of thousands of pairs daily 
under a highly developed system of specialization, be 
hampered and curbed in their operations by the levying 
of a tax on their shoes in the hope of giving the old- 
time individual shoemaker his innings once more? Shall 
- . . . 
typewriters now manufactured under a similarly scien- 
tific system of production be subjected to a graded tax 
to limit the output of the various highly organized fac- 
tories in the hope that such machines may still be made 
in small quantities in smaller shops by methods more or 
less out of date? Shall the builder of the best known 
automobile in the world today, whose effective methods 
are rapidly becoming recognized everywhere as of vital 
importance to the production of a high-grade car at an 
inexpensive figure, be taxed on a principle that will have 
the effect of limiting his output to say a few hundred 
thousand cars per year, in order that all automobile busi- 
ness in excess of this may be automatically placed in the 
hands of competitors whose methods may or may not be 
progressive ? 

The absurdity of these questions will be apparent to all 

. at . 1 . . 

who are familiar with modern organizations for produc- 
ing and distributing goods in this country. Such ques- 
tions, however, lead to a general consideration of the 
effect upon the public of a curbing tax upon scientific 
production. In this connection an editorial in parable 
form, appearing in the New York Press, should be of in- 
terest. It is given here in practically its original form 
and requires no comment: 

Now it came to pass that, because of unscientific produc- 
tion, disconnected effort, small individual enterprises, rude 
implements, picayune dealings, haphazard shipments and 
other economic imperfections and waste, the price of potatoes 
rose to a dollar a bushel. And by the people desiring to eat 
potatoes there was much lamentation. 

And it came to pass that certain men among those grow- 
ing potatoes saw the truth. And they banded themselves to- 
gether; and they linked their many small potato patches as 
into one chain; and they partitioned out the labor of raising 
potatoes so that there was concentration of effort, conserva- 
tion of material, elimination of waste. And planting, culti- 
vating and harvesting in a great group, with modern equip- 
ment and scientific methods, they produced many more po- 
tatees and the cost was much reduced. 

And it came to pass that they built great storehouses in 
which to preserve the potatoes—and special cars in which to 
transport them; and that because of the vast quantities re- 
sulting from the common enterprise of high efficiency they 
were able to send their wares to market at a greatly reduced 
expense. 

And it came to pass that because of the mutual benefits 
from such efficient production and distribution the public had 
an abundance of potatoes, and the price was less. And among 
the people desiring to eat potatoes there was content. 

And it came to pass that a man came and they set him 
up in the office of the Atorney-General. And his duty was to 
“protect the people.” And this was his desire. And it came 
to pass that he said to the raisers of potatoes: 

Now, for the protection of the people, none of you shall 
have a potato patch larger than the table on which a family 
eats its dinner. And no two of you shall act in common— 
neither shall you as to dividing labor nor as to getting sup- 
Plies; neither as to sending potatoes to market nor as to set- 
ting them up for sale on a commen stand. 

But while it shall be lawful for one man to produce or 
possess without hindrance one bushel of potatoes, and while 
it shall be lawful for one man to send without penalty his 
potatees to market in quantities not to exceed one peck, and 
while it shall be lawful for one man without fine to offer for 
sale one single potato, nevertheless, to protect the people, it 
shall be permitted to any one man to produce or possess more 
than one bushel of potatoes, provided he pay into the Treas- 
ury a tax of one dollar for the second bushel, two dollars for 
the third bushel, three dollars for the fourth bushel, and so on. 

And it shall be lawful for any man to send to market 
more than one peck of potatoes, provided he shall pay into 
the Treasury a tax of twenty-five cents on the second peck, 


fifty cents on the third peck, seventy-five cents on the fourth 
peck, and so on. 

And it shall be lawful for any man to sell to the people 
more than one potato at a time, provided he shall pay into 
the Treasury a tax of five cents on the second potato, ten 
cents on the third potato, fifteen cents on the fourth potato, 


and so on. 
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And it came to pass that the man who had devised these 
laws to “protect the people” was much pleased with himself. 

And it came to pass that because of the high cost which 
was thus put into potatoes to “protect the people,” potatoes 
ceased to be eaten by the people, for there were no men 
among them who had the money with which to pay for po- 
tatoes—not even the men of great riches. 

As already stated, there is little reason for believing 
that any such measure as a tax based merely upon 
output will be enacted into law at present, or in fact, that 
it will at this time, even receive serious consideration at 
Washington. Its chief interest at the moment lies in 
the fact that its sponsors hardly exhibit an understand- 
ing of modern industria] conditions under which effec- 
tiveness in production and economical methods of distri- 
bution enable different organizations to manufacture and 
market articles at a profit where no degree of solicitude 
en the part of the Government would enable their com- 
petitors to do likewise, so long as they conducted their 
business on other than a progressive basis. 


Ad 
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The Right Names of Things 


The letter of A. E. Outerbridge, Jr., on page 1037, 
calls attention once more to the desirability, if not 
necessity, of calling things by their right names. While 
it may seem a trifling matter, anything which allows 
of misinterpretation is always likely to cause confusion 
and results in’ the loss of time and money and perhaps 
the loss of future business. 

It is not enough to say that most people know what 
you mean, for unless a definite name or term is adopted 
by all, there is still opportunity for confusion and its at- 
tendant loss. As has been pointed out on several occa- 
sions, the lack of knowledge regarding correct names 
is responsible for much shop profanity. But even calling 
a pawl a “dam jigger,” does not give much light to 
the man you are talking to. And entirely aside from this 
aspect of the case, the question is of more importance 
than many seem to think. 

A concerted action toward the adoption of the cor- 
rect names of machines and their parts would save more 
annoyance and more money each year than might be sup- 
posed. Simplification of this sort was the object that 
prompted us recently to solicit from manufacturers the 
various names of lathe parts, and this will be followed 
later with the parts of other machines. 

3 

The Pension System of the Pennsylvania R.R. has just 
completed its thirteenth year of operation. By it, each 
employee is obliged to retire, on’ a pension, at the age of 
70, and an employee may be retired, at the age of 65, in 
case of physical disability. The stipend allowed amounts 
to 1 per cent. of the average salary, or wage, for the ten 
years previous to retirement, multiplied by the number 
of years in the service of the company. No man may 
enter the employ of the road after attaining the age of 
15, so that anyone retiring at 70 receives at least 25 
per cent. of his average annual salary for the previous 
ten years. This allowance is given without any obligation 
to the railroad and the only stipulation is that a pen- 
sioner may not reénter the service, under any condition. 
Compilation of records shows that in the 13 years the sys- 
tem has been in operation, 7152 men have received $8,- 
368,786 from the various companies. 
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SHOP EQUIPMENT NEWS 


Lodge & Shipley ‘‘Selective Head’’ 
Lathe 


In this lathe, built by the Lodge & Shipley Machine 
Tool Co., Cincinnati, Ohio, the selective type of automo- 
bile transmission has been adopted for the gear-box drive. 
This permits any one of the spindle speeds to be selected 
instantly. A constant-speed, single driving pulley run- 
ning at a high belt velocity delivers power to the spindle. 

Power is transmitted through hardened-steel gears, 
mounted on shafts running in ball bearings. As the re- 
sult of these and other refinements, the selective head 
attains an exceptionally high mechanical efficiency. Wear 
of gear teeth and of bearings is reduced to a minimum, 


triple-geared lathe there are 6 speed changes by direct 
drive from the gear box, another 6 changes through the 
back gears, and the third set of the slowest 6 speeds is 
obtained through the triple gearing driving into the in- 
ternal gear of the faceplate. On the 42- and 48-in. ma- 
chines the triple gearing is always supplied in order to 
get the speeds sufficiently low to accommodate the large 
diameters. 

Inside the pulley are two frictions, one of which drives 
the initial shaft direct, while the other drives it at a back- 
geared speed. The ratio of the direct speed to the back- 
geared speed is about 2.6 to 1. This is approximately 
the ratio between the finishing and roughing speeds on a 
given diameter of work; therefore, in order to increase 








Fie. 1. 18-In. Bevt-Driven 


which makes it possible to produce nicely finished work 
free from gear marks. 

The headstock is made of box section, with the sides 
extended up to the center line of the spindle; further 
stiffness is added by the internal bracing with both longi- 
tudinal and cross-ribs. The back of the headstock is 
planed to receive the gear box, which is made as a separ- 
ate unit. Covers totally inclose all gearing. 


SPINDLE SPEEDS 


There are six speed changes in the gear box, giving 12 
spindle speeds in all back-geared lathes from 14 to 27 in., 
inclusive. The 30- and 36-in. lathes can be provided with 
triple gearing when so ordered, giving 18 speeds. These 
two sizes are also furnished without triple gearing, 
and they then have 12 changes of spindle spee¢. In the 








SeLtectiveE Heap Latur 


the speed from a roughing to a finishing cut, the gear 
shift does not have to be made, but it is only necessary 
to shift the friction lever from one side to the other. 
The 6 speeds provided by the gear box are obtained 
through two vertical levers, conveniently located on the 
front of the headstock. The lever nearest the operator 
controls the two frictions in the driving pulley and stops, 
starts and gives fast and slow speeds by moving the lever 
to the right or left. The other vertical lever shifts the 
gears and must be moved to the right or left and also in 
or out to select the required gear. The horizontal lever 
operates both a positive-stepped clutch on the spindle and 
the sliding back-gear pinion, which is interlocked with 
the clutch so that both cannot be engaged at the same 
time. A plate on the front of the headstock gives a 
complete list of all speeds and positions of levers. 
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The back gearing is located at the front of the head- 
stock. All headstock driving gears are of steel, and those 
subjected to the most wear are of chrome-nickel steel 
heat treated. 


SPINDLE AND SPINDLE BEARINGS 


The spindle is of large diameter and made from 
chrome-nickel steel. The end thrust is taken against the 
rear housing by alternate bronze and _ hardened-steel 
thrust washers. The spindle bearings are of special com- 
position white metal, renewable and interchangeable, and 
are continuously lubricated by wick oilers from large oil 
wells. These white-metal bearings are faced and turned 
in halves to exact gage size; the headstock casting is 
reamed to this same size; the screw holes are drilled by 
ig. 

I'he spindle has a double nose, consisting of an inner 
cylindrical portion and an outer cup. The cup is threaded 
internally to hold the chuck plate in position and the 
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Fie. 2. INTERIoR oF SELECTIVE Heap 

end is faced to provide a very large diameter shoulder, 
against which the faceplate is tightened. The inner cyl- 
indrical portion of the nose is left blank and extends be- 
yond the outer nose, so as to form a pilot to receive the 
faceplate or chuck plate. This pilot at all times accu- 
rately centers the chuck plate and by centering the bore 
of the chuck plate before the threaded portion is reached, 
insures that the threads engage easily and that the chuck 
plate may be readily drawn squarely against the face 
of the outer nose. 

Spindle noses of selective-head lathes from 14- to 20- 
in., inclusive, are made to the same standard, so that 
chucks will interchange from one lathe to another be- 
tween these sizes. Similarly, another standard is used 
for all lathes from 22 to 36 in. As the larger lathes are 
triple-geared, there are but the two sizes of spindle noses 
for the entire range of lathes. No countershaft is necs- 
sary with this lathe if the machine can be placed near 
the line shaft. The drive may be either with straight 
or quarter-turn belt. 

Any standard make of motor, either direct or alternat- 
ing current, constant or variable-speed, within reasonable 
limits of size and speed, can be mounted on the top of 
the headstock and direct-connected through gearing. A 
gear which contains the same friction mechanism as the 
pulley, is substituted for the pulley at the end of the 
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gear box. A suitable casting is mounted at the end of 
the headstock cover and carries an intermediate fiber 
gear running in positively lubricated journals. This 
casting serves as a gear guard and cover for all of the 
motor-drive gears. A* pinion on the armature shaft 
meshes with the intermediate fiber gear, thus giving a di- 
rect drive to the gear box of the headstock. 

The bed is made from close-grain iron of high tensile 
strength, and the top is cast against a chill, which makes 
the top of the bed very hard and dense, greatly increases 
the life in alignment, and so closes the pores of the iron 
that dirt and grit cannot become embedded in the ways 
to wear the carriage by a lapping action. 

The tailstock has floating binders to insure correct 
alignment of the tailstock spindle, exceptionally long 
spindle of tool steel and barrel extended beyond the face 
of the tailstock to afford a firm support to the spindle 
at all times. Clamping bolts for holding the tailstock 
to the bed are operated from the top of the barrel. In 22- 
in. lathes, and larger, a pawl on the base of the tailstock 
engages the rack in the center rib of the bed to afford a 
positive brace. 

The quick-change gears for feeds and threads are of 
drop-forged steel, located beneath the headstock, and 
firmly supported in the walls of the bed. Changes of 
feed or thread can be quickly made while the lathe is 
under cut. The carriage is gibbed inside and out, has 
an oil trough around the front and rear wings, and the 
extra-wide bridge takes a supplementary scraped bear- 
ing against the inside horizontal and vertical flat surfaces 
of the bed, thus providing a positive support directly in 
line with the tool thrust. The compound rest has a spe- 
cial square base so designed that the top slide cannot be 
overhung, which provides a solid metal-to-metal anvil 
support under the tool to prevent any vibration. 

The apron is self-contained and double walled with 
studs supported front and rear. All gearing, except the 
frictions, is of steel, and a stub-tooth rack pinion insures 
greater strength. Manufacturing equipment consisting 
of multiple stops for length and cross-feeds, connected 
compound and plain rests, pan pump and tubing and a 
four-way tool block can be furnished with any of these 
lathes. 
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Double Crank Press 


The press shown in the engraving is the largest of its 
type built by the E. W. Bliss Co., Brooklyn, N. Y., and 
possesses some unusual features. 

The slide, the area of the face of which is 56 in. front 
and back by 118 in. right and left, is adjusted by an in- 
dependent electric motor fitted with a jaw clutch for 
starting and stopping. The motor is placed on the top 
of the slide and operates through universal-joint connec- 
tions to the multiple-thread worms on the main connec- 
tions. Both connections are adjusted in unison and 
alignment of the faces of the slide and bed maintained 
in correct relation to each other. The counterbalance of 
the slide is by counterweights placed in the main driving 
gears. The distance from the bed to the lower face of 
the slide, stroke and adjustment up is 64 in., adapting 
the press for dies of considerable height; when shallow 
dies are to be operated, bridge bolsters are used. 

The machine is controlled by a hand-actuated friction 
clutch of the double-grip type. The clutch is arranged 
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with an automatic device, which automatieally stops the 
press on the top center and which in addition permits 
of starting and stopping the moving parts at any point 
of the stroke independent of the automatic stop, giving 
the combined advantages of a positive automatic stop 
on the top center and absolute control over the moving 
parts at any point of the stroke. 

Control of the device, which in turn controls the fric- 
tion clutch, is by means of a spring handle attached to 
the shifter handle and which operates on a pin clutch. 
The pin clutch being operated direct from the shifter 
handle allows. the operator to start the moving parts at 
any part of the stroke, independent of the automatic 
feature for stopping the press on the top center. The 
pin clutch can, by a small lock attached to the shifter 
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DovusLe-CRANK PRESS 


handle, be locked so that the press may be run continu- 
ously. 

The automatic stop device is located on the lower part 
of the right-hand upright and is actuated from the crank- 
shaft by means of a connecting rod, crank disk rack-and- 
pinion. It operates on the up-stroke of the crankshaft, 
when the pin engages with the pin clutch which is con- 
nected to the rocker shaft, to which are keved the levers 
for operating the friction clutch. The press cannot be 
set in motion by any accidental pressure against the 
shifter arm, as it is first necessary to operate the spring 
handle. 

The machine has a height of 19 ft., weighs 190,000 
lb., and exerts a working pressure of 750 tons. The 
crankshaft, which operates the slide, has a stroke of 16 
in., and is twin driven. The driving pinion on the in- 
termediate shaft, which imparts motion to the main 
gears, is placed centrally on the intermediate shaft. 

The crankshaft is made from 50 point carbon, open- 
hearth, hammered steel forging and the entire train of 
gears are made from steel castings, machine-cut from the 
solid. 
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Two-Spindle Miller 


The engraving shows an adaptation made by the Burk 
Machine Tool Co., Conneaut, Ohio, of its two-spindle 
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SpecraL Two-SprnpLte MIuer 

miller for use in slitting bushings up to 6 in. long. This 
machine splits both sides simultaneously and, as shown, 
has a special table on which to mount an air chuck. 
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Crane-Grinder 
This machine is designed and built for grinding cast- 
ings and for handling pieces too heavy and large to con- 
veniently grind in the ordinary way. 




















Crane GRINDER 
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In grinding castings which are too heavy to be lifted 
by hand, the crane is used, which supports them at the 
proper height and proper distance from the wheel. 

The hoist is operated by power and the raising and 
lowering are controlled by a lever located conveniently for 
the operator. The casting can be swung in any position 
horizontally and suspended at any height vertically. Pro- 
vision is also made for operating the hoist by hand by 
means of a crank handle which slips on the end of the 
clutch shaft. 

The hoist trolley, which is mounted on the jib, is 
driven by a square shaft, which gets its drive through 
bevel gears from the clutch pulleys mounted on the shaft 
supported by a bracket attached to the frames. These 
clutch pulleys, one for hoisting and the other for lower- 
ing, are driven by belts from the countershaft at the 
back of the machine. The hand lever controls both 
clutches. Moving it in one direction engages the lifting 
clutch and in the other direction the lowering clutch. 
The central position is neutral. 

The emery-wheel stand is mounted at the front of the 
base and overhangs forwardly, giving plenty of clearance 
in front and under the wheels. The steel arbor runs in 
A detachable rest is provided, which 


self-oiling bearings. 
The wheels are pro- 


may be used for lighter bearings. 
tected with steel guards. 

This machine is a recent product of the 
Dixon Co., Hanover, Penn. 


Mummert- 
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A Large Power Press 

The large power press shown represents 
cently built by the Ferracute Machine Co., 
N. J. The frame is composed of seven columns or hous- 
ings, all exactly alike, the ram being connected to the 
crankshaft by six pitmans, each having its own pitman- 
By this form of construction 


a line re- 
Bridgeton, 


strap and ram-adjustment. 
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it is possible to construct the press of any length within 
reasonable limits merely by the addition or subtraction of 
units, the shafts, bed, ram and tie-rods being the only 
parts affected by the length. 

Presses of this nature may be used for bending or 
forming long lengths of structural material, and are also 
adapted for punching long strips or sheets. They may 
also be used in connection with sub-presses. Treadles 
may be arranged where needed on treadle-shaft, enabling 
the operator to start the press at any part of its length. 
All of the pitmans are adjusted at the same time by 
means of a horizontal wormshaft acting simultaneously 
on wormwheels on the pitman stems, the shaft being actu- 
ated by the ratchet lever shown. The slots in both bed 
and ram are planed true to secure accurate alignment 
to the dies that may be clamped at any point. There is 
a clutch at each end, the action of which is simultaneous. 

The press has a stroke of 2 in., but may have a greater 
stroke if desired. The ram has adjustment of 3 in. The 
press is driven by two 30-in. flywheels on the back shaft, 
the wheels weighing 475 lb. each. The total weight of the 
machine is about 29,300 lb. 
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Double-Acting Single Cam Press 


This machine was designed for the purpose of working 
celluloid and rubber, or any other materials that work 
better under heat up to 600 deg. 

The ram running between the outer gibs, or cutting 
ram, is actuated by two connecting rods which straddle 
the crankshaft and which operate at a stroke of 1 in. 
The center, or drawing or forming plunger, passes up 
and down through a bronze lining inside of the blanking 
ram, and also has a special and separate adjustment. 
The top of this ram is made in the form of a yoke and is 
supported by a spring adjustment to the upper part of 
the frame of the press. It is operated by a single split 
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eam, which is of hardened and ground tool steel. This 
cam is made in halves and after hardening is accurately 
fitted, then taken apart and keyed and screwed on the 
center of the crankshaft directly midway between the up- 
per boxes of the press. While the cutting stroke of the 
outer blanking ram is 1 in., the total drawing stroke 
afforded to the inner ram by this cam is 134 in. When 
the press is started both the blanking and drawing rams 
start, the path of the cutting or outer ram being 1 in. 
on the direct eccentrics; the drawing ram travels down- 
ward 114 in., and it then dwells for one-quarter of the 
stroke and then draws the remaining part of the stroke, 
which is % in. 

On the bolster plate of the press is set a special die 
holder, the two holes in which are for the purpose of re- 
ceiving electric terminals. In the chuck or punch holder 
of the press is a recess for two more electric terminals. 
These terminals are at right angles to those in the die 
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A Pickle House 


Owing to the increase in business and the difficulty of 
obtaining prompt delivery of steel in specific widths and 
thicknesses, the Worcester Pressed Steel Co., Worcester, 
Mass., has installed its own rolling mill. 

One of the processes necessary to produce a high-grade 
steel is pickling, or cleaning the surface. 

In order to handle expeditiously the large quantities 
of steel and prepare it for the rolling mill the new pickle 
house shown was recently built and equipped. The 
building is 70 ft. wide, 110 ft. long, and 40 ft. high. 

Owing to the corrosive action of the acid used, no metal 
fan could be installed to remove the fumes rising from the 
tanks. The building was, therefore, designed with two 
ventilating turrets, which would induce a natural draft 
sufficiently powerful to clear the room of the acid-laden 


vapors. 

















Fig. 1. 


holder, and there is one in the rear and the other in 
front. This is electrically connected and the die holder, 
as well as the punch holder, is cored out on the inside, 
so as to permit these particular parts to be heated up to 
a temperature of 500 deg. The celluloid or hard rubber 
is fed through the roll feed in the cold stage from the 
rear of the press. The center of the roll-feed frame is 
located 8 in. from the center of the ram and is entirely 
separate from the die or punch holder, thereby allowing 
the temperature to be practically normal at all times. 
When the stock is passed through the feed it is received 
through the dies cold, the press is started and cuts the 
disk or disks from the sheet. The drawing ram then 
comes down and draws or forms them into the required 
shape. The object of allowing a dwell after 144 in. has 
been traversed is to allow the impression to be made 
gradually on the thick material which has the effect of 
making the design or furmation more distinct. This 
machine weighs 1600 lb. and occupies a floor space of 
24x30 in. 

In addition to building the machine with a roll feed, 
the Standard Machinery Co., Providence, R. I., is de- 
signing one with dial feed for secondary operations or 
special operation in combination with metal when re- 
quired. 


Tue Pickite House 


The rear of the building abuts a spur track of the 
railroad, the floor of the building being on a level with 
the floor of the average freight car. The building is 
served on one side by an electric traveling crane. On 
this side of the building all the bar stock is handled. The 
electric crane is equipped with a special device for hand- 
ling a large number of bars at one time. The bars are 
placed on two rollers and gripped in such a way that 
the maximum surface area is exposed to the action of 
the acid without coming in contact with anything else. 

The tanks are made almost entirely of wood, and are 
so designed and built that all metal reinforcements are 
on the outside and never come in contact with the acid. 
Special racks or cradles have been designed for handling 
steel in coils. 

The acid is bought in large steel barrels or drums. 
These drums are handled entirely by the electric crane 
and are taken from the flat car on which they are received 
and set in a frame or cradle lined with several rollers. 
The drum rests on these rollers, so when the acid is not 
being drawn off they can be revolved so the faucet or 
taps will point up in the air. This prevents any dripping 
or other leakage and also protects the faucet or tap from 
the action of the acid. 

The outside of the wooden work 


tanks and all iron 
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in the building has been painted with black asphaltum 
paint. The light is excellent and the ventilation is so 
good there is no vapor except over the tanks. 


% 
Suggestions Regarding the Introduc- 
tion of System 


By J. C. DUFRESNE 


There are many manufacturers today who are reeling 
the pinch of competition, especially those who are com- 
peting with the large combines that have introduced 
modern tools, methods and scientific management. ‘These 
manufacturers are on the fence; they realize that some- 
thing has got to be done, but what and how to do it is a 
big problem. 

Recently I had an interview with a man in this pre- 
dicament. This man has a small shop employing between 
50 and 100 men. He manufactures from 3000 to 5000 
small standard machines per year, and always has more 
orders than he can fill, but he has a hard time to make 
both ends meet. The shop is about two years old, of the 
one-floor type, having a bay in the center and an L on 
each side. It is a well lighted plant, with the proper 
facilities for handling the work. The equipment is 
mostly modern and well selected for his work, and one 
would think that he was making money. Such, how- 
ever, is not the case. He has more capital to invest in 
the business if he could but see how his condition could 
be improved. 

A small manufacturer can successfully compete with a 
large one if the correct methods are’ introduced and fol- 
lowed. This was proved when the bicycle trust cut the 
prices to put the little manufacturers out of business. 
The little man simply shut up shop and waited for re- 
sults. In about a year, the trust had to raise prices on 
account of the big overhead expenses that go with a big 
plant. The little man then started making bicycles again, 
and is successfully competing today. The larger the 
shop, the greater the chances for leaks. 

There is a small shop in Rhode Island that produces 
a certain number of knitting machines each month, no 
more and no less. The reason for this is team work. 
Each man does certain things that he has been trained to 
do, in the shortest possible time. The tools and the 
equipment have been carefully studied as the best for 
the work. The equipment balances the men, so to speak, 
and any addition to the work means breaking up the 
schedule for team work, and consequently effects a loss. 
This little shop pays a larger dividend on the capital in- 
vested than any of its larger competitors. 


THE TROUBLE AND THE REMEDY 


What is the trouble with the shop in question, and 
what the cure and the method of applying it? First 
of all the owner is buying his material in small quantities 
and manufacturing in small lots. The first means a loss 
of time waiting for material, and the second wastes time 
setting up the machines so often. Furthermore, work 
is done on unsuitable machines just to finish some piece 
that was overlooked and is delaying the setting-up. No 
regular order is observed and the production is large or 
small, according to the generalship of the superintendent, 
who is a very busy man. 

The superintendent showed me through the plant and 
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pointed out cases where men were running machines too 
slow and said: “I have raised the speed and feed on these 
pieces, but when I come back again the men say the 
tools do not stand up, and I do not have the time to find 
out for myself, so the machines are running as the men 
see fit.” 

The management in this instance would do well to 
spend a few thousand dollars to tune up, hiring a pro- 
duction man to spend all of his time going over the 
pieces one at a time and making record of the time taken. 
It is of the highest importance that a good man be em- 
ployed to introduce these methods, as the standard of 
manufacturing will be as high as his standard and no 
higher. 

A good production man should have the following qual- 
ifications: He must be a practical machinist and be able 
to demonstrate on most machine tools. He should be 
a good jig and fixture and small-tool designer, if a 
machine designer, so much the better. He should be 
able to estimate how long it will take to finish a piece 
on most machines. He should have a good knowledge of 
the treatment of high-speed steel. He should have a 
collection of records of work done, and the time that it 
takes to make the different moves on most of the ma- 
chines. It goes without saying that he must have e lot 
of tact and good judgment. When a man has these quali- 
fications, do not be surprised if he expects as big a salary 
as you are paying your superintendent, and perhaps even 
more. 


% 
Railway Master Mechanics’ Associa- 
tion Exhibit 


The annual convention and exhibit at Atlantic City 
comprised nearly five thousand more square feet than 
ever before, the greater part of the increase in space be- 
ing obtained by a one hundred-foot extension to Machin- 
ery Hall. There were many interesting features in the 
machine exhibit, nearly all of them being shown at work, 
and some of the machines were removing metal at an 
enormous rate. 

Among the exhibitors of interest to thuse building 
machinery were: American Abrasive Metal Co., Amer- 
ican Brass Co., American Pulley Co., American Tool Works 
Co., American Vanadium Co., Baker Brothers, Baush 
Machine Tool Co., Besly & Co., W. N. Best, Brubaker 
& Bros., Buffalo Foundry & Machine Co., Bullard Ma- 
chine Tool Co., Carborundum Co., Chicago Pneumatic 
Tool Co., Cincinnati Bickford Tool Co., Cincinnati 
Planer Co., Cooper Hewitt Electric Co., Davis Boring 
Tool Co., Detroit Hoist & Machine Co., Electric Con- 
troller & Mfg. Co., Elwell-Parker Electric Co., Eveland 
Engineering & Mfg. Co., Gilbert & Barker Mfg. Co., 
Goldschmidt Thermit Co., Gould & Eberhardt, Greene 
Tweed & Co., Harrington, Son & Co., Independent Pneu- 
matic Tool Co., Landis Machine Co., Landis Tool Co., 
Lea-Courtenay Co., Lodge & Shipley Machine Tool Co., 
Lucas Machine Tool Co., Norton Co., Norton Grinding 
Co., Rich Tool Co., Richmond Bolt-Drilling Machine 
Mfg. Co., Rierson & Sons, Sellers & Co., Sprague Elec- 
tric Works, Standard Roller Bearing Co., Underwood & 
Co., United Engineering & Foundry Co., Vixen Tool Co., 
Warner & Swasey Co., Wiley & Russell Mfg. Co., Wil- 
marth & Morman Co., and Yale & Towne Mfg. Co. 
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NEW AND ENLARGED SHOPS 





METAL WORKING 


NEW ENGLAND STATES 


The Stoddard Motor Car Co. will erect a garage 60x64 ft., 
on Worthington St., Springfield, Mass., to cost $12,000. 

The Harley Machine Co., Jennett Ave., Springfield, Mass., 
will build an addition to its factory. Estimated cost, $19,000. 


The Metz Co., Waltham, Mass., manufacturer of auto- 
mobiles, has commenced construction work on its proposed 
addition to its plant to cover about 90,000 sq.ft. 


Forbes & Meyers, manufacturers of motors, Worcester, 
Mass., contemplate the construction of a machine shop in con- 
nection with their present plant. 

The Taxicab Service Co., Worcester, Mass., will erect a 
garage, to cost $15,000, on Murray Ave. A complete repair 
shop will be installed. C. E. Bernham is mgr. 

Cc. W. Gaines, Worcester, Mass., is having plans pre- 
pared by C. Jacques, 311 Main St., arch., for a two-story ma- 
chine shop and garage of brick construction, 21x100 ft., with 
an ell 12x33 ft. 

D. W. Flint, agent for the Ford cars in Rhodelsland, is 
having a new service station and salesrooms constructed on 
Allen Ave., Providence, R. I 

The Cadillac Motor Car Co., Detroit, Mich., is contemplat- 
ing the erection of a service station at Providence, R. I. The 
structure will be 65x95 ft., two stories, of steel-beam con- 
struction with concrete foundation, brick with copper trim- 
mings and gravel roof. 

The Taft-Pierce Mfg. Co., Woonsocket, R. IL, manufacturer 
of special machinery, bes purchased the factory of the U. 8. 
Bobbin Co., adjoining its plant, and will remove its pattern 
department to the new building to allow expansion of its 
grinding department. F. S. Blackall is mgr. and treas. 


Kirk’s Garage, New Haven, Conn., was wrecked by an 
explosion of gasoline June 18. Loss, $10,000. 


The Kerite Insulated Wire Co. is making preliminary ar- 
rangements for the construction of an addition to its plant 
at Seymour, Conn. The structure will be one story, 60x70 ft. 

The Progressive Mfg. Co., manufacturer of screws, gas 
engines, etc., Torrington, Conn., has awarded the contract for 
the construction of an addition to its factory. The structure 
will be 152x30 ft., two stories. 


MIDDLE ATLANTIC STATES 


The Clark-Banks Foundry Co., Inc., recently organized, 
will build and equip a foundry at Niagara and Sloan Sts., 
Buffalo, N. Y. S. L. Clark and G. I. Banks are the directors, 
1418 Niagara St. 


The Dobel Mfg. & Plating Co., Buffalo, N. Y., has been in- 
pa ee and will erect and equip a plant for plating and 
polishing. 


The McCue Co., Buffalo, N. Y., manufacturer of wire 
wheels, has increased its capital by $300,000, and will erect 
additions to its plant at Buffalo. 


The Clark-Banks Foundry Co., Buffalo, N. Y., recently in- 
corporated, will erect a foundry, 45x60 ft., on Niagara St. 


The Morrow Mfg. Co. has awarded the contract for the 
construction of a heat-treatment building, 250x100 ft., one 
stoy high, to be added to its automobile plant at Elmira, N. Y. 


Fire, June 10, destroyed the plant of the Babcock Mfg. Co. 
manufacturers of agricultural machinery, Leonardsville, N. Y 


L. Burghardt is having a three-story garage constructed 
on 105th St.. west of Columbus Ave., New York. 


The McKeon Realty Co., New York, is constructing a one- 
story fireproof garage on 23d St., west of 10th Ave. The 
structure will be 300x98 ft., and cost approximately $30,000. 


The Buffalo, Rochester & Pittsburgh R.R. Co. will soon 
be in the market for machine tools and other equipment for 
additions to be made to the car-repair shops at ochester, 
N W. R. Shoop, 115 Main St. West, is pres. 


The Rochester Bronze Aluminum Co. will build a one-story 
foundry on Marietta St., Rochester, N. Y. Estimated cost, 


The New York State Rys. Co., Rochester, N. Y., is having 
plans prepared for the erection and equipment of a car barn 
on Charlotte Blvd., in Greece, a suburb of Rochester. The 
estimated cost is $200,000. D. P. Falconer, Rochester, is 
engr.-in-charge. 


The Friction Pulley & Machine Works, Sandy Hill, N. Y., 
manufacturers of special pulp and paper mill machinery, is 
equipping its plant with motors for electrical operation of 
its machinery. 


The Oneida Community, manufacturer of silverware, has 
awarded a contract for the construction of a new factory 
at Sherrill, N. Y. The structure will be three stories, 239x 
158x57 ft. of reinforced concrete. The estimated cost is 
$120,000. William P. Field, Prudential Bldg., Newark, N. J., 
{is engr.-in-charge. 


nee ome a Pamrered the plant. of Seabury & Johnson, 
ufacturers of surgical suplies, enwood Ave. - 
wood Place, East Orange, N. F Loss, $75,000. oe Sa 


The Waclark Wire Co., Elizabeth, N. J., has secured a per- 
mit and will erect an addition to its plant, to cost $20,000. 


K. Kurkjiahn, Princeton, N. J., is erecting a garage at 24 


Chambers St., the second floor of which will be equipped as 
a machine shop. The building will cost approximately $11,500. 


The National Motor Car Co., Altoona, Penn., has com- 
menced work on additions and improvements to its factory 
on Green Ave. 


The American Wire Fabric Co. has completed plans for 
doubling the capacity of its plant at Mount Wolf, Penn. The 
plans provide for an extension, 200x80 ft., a new tower, 42x36 
ft.. and a new engine house. 


The Central Machine Co. is having plans prepared for the 
construction of a three-story machine shop at Seventh and 
Franklin Sts., Philadelphia, Penn. Peuckert & Wunder are 
archs. 


A contract has been awarded for a one-story machine 
shop. 67x157 ft., to be built at Front and Kenilworth Sts., 
iio Penn., for the General Engineering Co. Cost, 

Contracts have been awarded for a one-story brick garage 
to be erected at North and Bouvier Sts., Philadelphia, Penn., 
for Lit Bros. Stearns & Easton, archs., prepared the plans. 
It will be 95x115 ft. 


A permit has been secured ~ | the Philadelphia Rapid 
Transit Co. for the construction of a car storage and repair 
shop at 58th and 59th, Vine and Callowhill Sts. It will be of 
reinforced concrete, one- and two-story, 490x437 ft. Cost, 
$300,000. 

A permit has been granted to James Stewart & Co. for 
the construction of a drier machinery house, at Girard Point, 
Philadelphia, Penn. It will be three stories, 33x62 ft., to cost 
$60,000 

The Knox Pressed & Welded Steel Co., formerly located in 
Niles, Ohio, has bought the plant and property, of the Sharon 
Boiler Works, Sharon, Penn., and will remove to that city. 
W. H. Schoen is pres. 


SOUTHERN STATES 


The Buck Silver Co., Salamanca, N. Y., manufacturer of 
silverware, will erect a branch factory in Newport News, Va. 


The Wheeling Steel Casting Co., Wheeling, W. Va., has 
been reorganized and plans to enlarge its plant in North 
Warwood. Charles H. Dowler is gen. mer. 


The Cocker Machine & Foundry Co. is being organized at 
Gastonia, N. C., and contemplates the construction of two 
buildings, each about 40x100 ft. The concern plans to manu- 
facture textile machinery, and conduct a general repair and 
job foundry business. George B. Cocker is pres. 


T. B. Hendrix has awarded a contract for the construc- 
tion of a garage at Lakeland, . 


W. W. Bennett, Detroit, Mich., automobile manufacturer, 
has purchased a site at Beulah, Tenn., near Nashville, and 
will establish a new plant. 


The Knoxville Tinware Co. contemplates the construc- 
tion of a plant in the Nobles addition, Knoxville, Tenn. 


The Sanford-Day Iron Works, Knoxville, Tenn., are having 
plans prepared for the construction of a foundry, 66x256 ft., 
of iron, on a brick foundation. 


The Yazoo & Mississippi Valley R.R. Co. has had plans 
prepared for two roundhouses, repair shops, and several 
changes in its yards at Nonconnah, emphis, Tenn. 


Fire, June 15, destroyed the machine shop and pow ho 
of the Caldwell Coal Mine, Browders, fy. Leon $20,000. 


George W. Schoefield, arch., Covington, Ky., is receiving 
bids for the construction of a factory for the Cincinnati 
Pulley Machinery Co. The building will be located at 16th 
St. and the Licking River, and will be two stories, 52x180 ft. 


Estimated cost, $20,000. L. B. Patterson is mer. Noted 
June 19. 

The Cincinnati, New Orleans & Texas Pacific Ry. Co., 
Somerset, Ky., will erect additions to its railroad shops at 
Somerset. About $160,000 will be expended. 


MIDDLE WEST 


she Miwer & 1 Aye Mectrioal Co., Cleveland, Ohio, has 
receive »ids for e construction of its four- ry 
It will be 120x50 ft. ae came 


Adolph Underlich, Cleveland, Ohio, has awarded the con- 
tract for the erection of a machine shop. It will be one 
story, 32x58 ft. 


The Park Drop Forge Co., Cleveland, Ohio, 
addition to its plant. ’ WS oot an 


The Kuhlman Car Co., manufacturer of railway cars, has 
secured a building permit for a factory addition to be erected 
at 760 East 140th St., Cleveland, Ohio, to cost $5000. 

The Columbus Dental Mfg. Co., Columbus, Ohio, is having 
plone prepared for the construction of its proposed factory. 
t will be two stories, and will cost about $15,000. 

The Rex File Co., Coshocton, Ohio, has started work on the 
erection of its proposed factory addition. It will be 100x54 
ft.. and will be used as a forging room. The addition will 
double the present capacity of the plant. 
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The holdings of the Davis-Price Foundry Machine Co., 
New Cumberland, Ohio, have been purchased by Robert Fran- 
cey, Toronto, Ohio. 

The Miami Cycle & Mfg. Co., Middletown, Ohio, has started 
work on the erection of its proposed plant at Indianapolis. 
The company manufactures motorcycles, fixtures, etc. 

Muehlfeld & Holmes, Norwalk, Ohio, manufacturers of 
automobiles, have purchased the Smith-Snyder property at 
Monroe and North Linwood Aves. The purchase includes a 
three-story building, which the new owners will occupy. 

Stanley Pritchard, Portsmouth, Ohio, has awarded a con- 
tract for the erection of a brick and concrete garage. 

The Allen Motor Car Co., Toledo, Ohio, has increased its 
capital and contemplates erecting additions to its plant at 
Toledo. 

The Acklin Stamping Co., Toledo, Ohio, has awarded the 
contract for the erection of its proposed factory at Toledo. 


Noted June 12. 
The Anderson Knife Anderson, Ind., con- 
It will be one story, 


templates the erection 
60x150 ft. 

The Auburn Automobile 
the erection of a factory. 
ment, 60x80 ft. 

The Knott Mfg. Co., Fort Wayne, Ind., manufacturer of 
lavatory supplies, will remove its factory to Tell City, Ind. 

The Michigan Metal Products Co., Battle Creek, Mich., will 
erect a new factory at its plant. 

Selik Bros., Detroit, Mich., manufacturing machinists and 
specialists in auto parts and hardware to order, will own and 
occupy a new building at 24th St. and Michigan Ave. The 
structure will be two stories, 60x140 ft., of brick and steel. 
The present capacity of the works will be doubled. It is 
expected that the new building will be ready for occupancy 
by January, 1914. 

The Mayer Carbureter Co., 
factory in Detroit, Mich. 

The Buhl Malleable Co., Detroit, Mich., will erect a two- 
story brick pattern factory, 32x52 ft. in Detroit. 

Work on the machine and blacksmith shop for the Michi- 
gan Central R.R. Co., at Jackson, Mich., is nearing comple- 
tion. The cost has been estimated at about $150,000. 

D. F. Poyer & Co., manufacturers of automobiles, Menom- 
inee, Mich., have purchased a site on which they will erect an 
addition. 

The Werner & Pfleider Co., Saginaw, Mich., manufacturer 
of special machinery, will erect a plant to cost about $100,000. 

The two-story machine shop for the H. Hanfte Co., Chi- 
cago, Ill., has been completed. It will be 50x175 ft. 

M. L. Chapin, Chicago, IIL, plans to erect a two-story 
brick garage, 100x125 ft., at a cost of $25,000. 

Plans are_ being poqpeese for the construction of a garage 
for Marshall, Fiel Co., Chicago, Il. Estimate cost, 
$15,000. D. H. Burnham, Chicago, is arch. Noted May 29. 

Winston & Co., First National Bank Bldg., Chicago, Ill, 
will erect a one-story brick garage, 200x120 ft. The cost has 
been estimated at $46,000. 

The Baldwin Locomotive Works, Philadelphia, Penn., have 
awarded the contract for the construction of their proposed 
new plant at Chicago, Ill. Estimated cost, about $5,000,000. 

The Chicago Foundry Co., Chicago, Ill, is receiving bids 
for the erection of its proposed foundry. It will be 100x155 ft. 

The Cram-Richtsteig Metal Frame Action Co., Chicago, 
Ill, is receiving bids for the erection of its proposed factory. 
It will be one and two stories, 65x200 ft. 

Work has started on the construction 
the Cleveland, Cincinnati, Chicago & St. 
Paris, Ill. Estimated cost, $50,000. 

The George W. Brown Co., Milwaukee, Wis., will soon start 
work on the construction of its proposed garage. It will 
be three stories, 90x120 ft. Estimated cost, $45,000. 


WEST OF THE MISSISSIPPI 


& Bar Works, 
of a factory. 


Co., Auburn, Ind., contemplates 
It will be two stories and base- 


Buffalo, N. Y., will erect a 


of the 
Louis Ry. 


shops for 
Co., at 


The Tuttle Mfg. Co., 
will erect a machine shop on 
Kan. 

The Emerson Brantingham Implement Co. has awarded the 
contract for the construction of the factory to be erected 
on Northern Pacific Ave., Fargo, N. D. It will be three 
stories, of brick, steel and stone. The estimated cost is 
$50,000. 

The Kansas City Automobile Club, Kansas City, Mo., is 
negotiating for a site for a garage at 13th and McGee Sts., 
upon which will be erected a two-story, 132x100-ft. building. 
E. W. Shannon is chn. of the garage committee. 

The Studebaker Corporation has broken ground for its 
two-story assembling plant on Boyle Ave., St. Louis, Mo. 

The Gulf, Colorado & Santa Fé R.R. Co. will expend about 
$990,008 for enlarging and improving its shops at Cleburne, 

ex. 

The Ford Motor Co. will erect a plant at East Dallas, Tex. 
It will be 125x400 ft. 

The Missouri, Kansas & Texas Ry. Co. will expend $20,000,- 
000 for new machinery, in the shops at Denison, Tex. 

Fire, June 6, damaged the roundheuse of the International 
& Great Northern R.R., Houston, Tex. Loss, $20,000. 

Roman Ohnemus and Edward Weaver have formed the 
Ohnemus-Weaver Co., and will erect a machine shop at Carls- 
bad, N. M. Full caw ment of iron- and wood-working ma- 
chines and tools will be installed. 


manufacturers of farm implements, 
North Santa Fé St., Wichita, 


WESTERN STATES 


E. A. Torrence, of the Torrence Investment Co., P. H. 
Witschge and R. L. Dickerson, of the Spokane Auto Parts 
Co., and W. P. Edris, Spokane, Wash., recently organized a 
company to engage in the auto-manufacturing business. A 
factory, costing $50,000, will be built at Sinto and Cedar Sts., 
Spokane. 
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The Three Lodes Mining Co., Medford, Ore., will install 
mining and milling machinery in eight claims in the Galice 
Creek District. 

Belgard & Jackson, Los Angeles, Calif., will soon begin the 
erection of a commercial gar e and machine shop on Grand 
Ave., Los Angeles. The buil ing will be 60x160 ft., and is 
estimated to cost $12,000. C. C. Rittenhouse is Arch., Wilcox 
Bldg., Los Angeles. 

The National Mfg. Co. has purchased a site at Richmond, 
Calif., and will erect a three-story building for the manuac- 
ture of brass fittings and ornamental brass work. The build- 
ing will have a ground area of 10,000 sq.ft. 

The Western Iron Works has taken out a permit for the 
reconstruction of its shop building on Beale St., near Mission, 
San Francisco, Calif. The estimated cost is $10,000. 

J. S. Strode, Whiskeytown, Shasta County, Calif., is plan- 
ning to build a 10-stamp quartz mill on his Black Hawk 
claim. 


CANADA 


The Canada Stove & Foundry Co., Montreal, Que., is having 
plans prepared for a foundry to cost $75,000. New equipment 
will be required. W. A. Mahoney, Telephone Bldg., Guelph, 
Ont., is arch. W. Panneton is mgr. of the company. 

The Steel Co. of Canada has awarded contracts for the 
erection of a factory for ee wire naiis, at Fort 
William, Ont. It is expected to have the plant in operation 
by Jan. 1, 1914. 

The Galt Brass Mfg. Co., Galt, Ont., will erect an addition 
to its plant, to cost $7000. The company will include brass 
goods for the heating and plumbing trade in its products. 

The Gravenhurst Iron Specialty Co., Grimsby, Ont., is hav- 
ing plans prepared for a new factory, to be erected this 
summer. 

The Page-Hersey Iron, Tube & Lead Co., Guelph, Ont., is 
erecting a building costing $100,000, for the manufacture of 
nipples, couplings and cut pipe. 

The Brown-Boggs Co., Hamilton, Ont., manufacturer of 
tools, presses and canning machinery, is enlarging ifs plant 
at a cost of $85,000. 


The Parkes Construction Co., North Tonawanda, N. Y., will 
establish a Canadian branch at Hamilton, Ont. The com- 
pany manufactures yearns machinery, heating apparatus 
and kindred products, and also builds sectional iron frame 
greenhouses and light steel structures. F. W. Parkes is 
mgr. The Hamilton office is at 167% King St. 


The Rice Knight Co., 88 Richmond St., Toronto, Ont., is 
having plans prepared for a new factory at Goderich, Ont., 
a eee of electric motors. The estimated cost 
s ; ; 


The Canadian Engineer, J. J. Salmond, managing director, 
623 State St., Toronto, Ont., requires the following machine 
tools: Horizontal boring and drilling machines, 60- and 72- 


in.; face lathes, 120- and 240-in.; triple-geared engine lathe, 
72-in.; Universal radial nae machine, 6-ft. radius; slot- 
ting machine, 18- and 24-in.; ke 3x24-in. 


eg ee | machine, 
e in first-class condition, 
maker and 


The above must 
accurate work. 


and 4x36-in. 
suitable for very 
full details. 


The Medicine Hat Pump & Brass Mfg. Co., Medicine Hat, 
Alta., will purchase about $50,000 of new equipment for its 
factory. W. G. Nesbit is mgr. 


The Phoenix Tractor Co., Eau Claire, Wis., plans to estab- 
lish a Canadian branch factory at Moose Jaw, Alta. 


The Hammond Stooker Co., Redcliffe, Alta., is —e~ g plans 
prepared for a new factory for the manufacture of grain 
shockers. It will cost about $75,000. 


The Canadian Pacific Ry. plans the erection of a machine 
shop, costing $100,000, at McAdam Junction, N. B. he main 
offices of the company are at Montreal, Que. 


The foundry and machine shop of Dunbar & Co., Wood- 
stock, N. B., recently destroyed by fire, will be rebuilt at once, 
and new equipment will be required. 


State price, 


The Canadian General Electric Co., Peterborough, Ont., 
will erect two new factory buildings, costing $7000 each. 
There will be one one-story building, 52x127 ft., and one two- 
story structure, 68x200 ft. The construction will be of brick, 
concrete foundation. E. G. Patterson is mgr. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 
The Grand Island Lumber Co., Grand Isle., Maine, was de- 
stro,ed by fire. Loss, $75,000. 


Green’s sawmill, Greendale St., was destroyed by fire June 
13. Loss, $7000. 


The Imperial Tobacco Co., Boston, Mass., has commenced 
construction work on its new tobacco factory in South Bos- 


ton, to cost $100,000. 
The coal wharf and hoisting machinery of the John A. 
Cousens Coal Co., Commonwealth Ave., Boston, Mass., was 


damaged $10,000 by fire, June 10. 


The box shop of the Boston Woven Hose & Rubber Co., 
Cambridge, Mass., was damaged by fire June 12. Loss, $3000. 


A shoe factory will be built by the Hausen Shoe Co., 
Quincy, Mass., on Plain St., between Ninth and Tenth Aves., 
Campello, Mass. 

Crocker, Burbank & Co., Inc., 
will build a cone room in connection with 
Princeton Road, Fitchburg, Mass. 


The Richardson Piano Case Co., Leominster, Mass., is 
ee, addition to its plant to increase the capacity 
one-third. 


manufacturers of paper, 
their mill on 
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A mill for the erinding ¢ of herbs will be built on the Pay 
mouth Road extension, alden, Mass. It will be 30x75 ft. 
Gould Bros. are the owners. 


The tannery and storehouse of the Vaughan Leather Co., 
Salem, Mass., was destroyed by fire June 18. Loss, $350,000. 


Fire, June 14, in the two-story factory at South Framing- 
ham, Mass., occupied by the Framingham Laundr ry Co., Inc., 
and M. J. Webster, blacksmith, caused a loss of $30,000. 


The Springfield Mattress Co. and T. H. King’s Laundry, 
Springfield, Mass., were damaged $5000 by fire, June 16.: 


The Boston Felt & Rubber Co., Boston, Mass., will en- 
large its plant at Webster, Mass. A new rubberizing plant 
will be erected. H. C. Richardson is mgr. 


The Guerin Spinning Co., Woonsocket, R. L, 
wood and brick addition 156x76 ft., two stories, to its plant. 


The Frisbie Pie Co., Kossuth St., Bridgeport, Conn., will 
soon have plans prepared for a new ‘building at its plant. It 
will be 50x100 ft., three stories, of brick and wood, mill con- 
struction. Leonard Asheim is arch. 


Plans have been tage for the factory to be erected 
on Bridge St., Naugatuck, Conn., for the Ball Bearing Shade 
Co. It will be one story, 41x129 ft. 


Stollwerck Bros., manufacturers of chocolate, Greenwich 
Ave., Stamford, Conn., will build an addition to their plant. 


MIDDLE ATLANTIC STATES 


The Batavia & New York Woodworking Co. plans to build 
a two-story addition to its plant at Batavia, N. Y. 


The United States Rubber Reclaiming Co. has had plans 
prepared and will erect a factory at Buffalo, N. Y. 


The Corning Glass Works has awarded a contract for the 
construction of a five-story addition, 120x100 ft., at its plant 
in Corning, N. Y. 


The Normandie Silk Mills, Inc., has been incorporated and 
will equip mills for the manufacture of silk fabrics. Thos. 
H. Hubbard, George B. and Clinton V. Rowland, Gloversville, 
N. Y., are the incorporators. 


The E. H. Nelson Bottling Works will build a two-story 
and basement factory, 36x125 ft., at Hornell, N. Y. 


The Ulster County Cleaning & Dyeing Co., Kingston, N. Y., 
has had plans prepared by G. W. Betz, arch., for a one-story 
factory, 81x35 ft., with a one- -story ell, 28x53 ft. 


The Niagara Canning Co. will erect a one-story canning 
factor, of steel and concrete, on lower Market St., East Lock- 
port, N. Y. E. P. Marvin, Jr., and Frank P. Silvernail are 
managing directors 


will build a 


has been awarded for a 40x80-ft., two-story 
plant of the International Acheson Graphite 
and Portage Rd., Niagara Falls, N. Y. 

Purdy 
and 


A contract 
addition to the 
Co., at Buffalo Ave. 


The Smith-Angevine Co. plans to build a factory on 
Ave., Port Chester, N. Y., for the manufacture of soap 
other products, from hides. Estimated cost, $20,000. 


The Clark Textile Co. is receiving bids for an additional 
mill, 172x32 ft., of fireproof construction, at Syracuse, N. ¥. 


Fire, June 12, destroyed the 
department of the West Side Foundry 
Loss, $10,000. 

Fire, June 16, destroyed the plant of Ps 
Supply Co., W atchung, N. J. Loss, $60, 

Fire, June 11, damaged the sortioge - sabe 
Sons, Lancaster, Penn. Loss, $50,0 

The James Stewart Co. has “moo the construction of a 
three-story fire-proof grain dryer building, 33x62 ft., at the 
Girard Point plant of the Girard Point Storage Co. Philadel- 
phia, Penn. It will be of reinforced concrete and cost $60,000. 

Fire, June 10, destroyed the Coble & Moretz wagon factory, 
the Porterfield Mattress Factory and the R. Williams Stove 
Factory, all at 25th St. and Ridge Ave., Philadelphia, Penn. 
Loss, $50,000. 

Fire, June 10, destroyed the ice 
Co., Glenwood and Columbus Aves., 
$250000. 

Fire June 18, damaged the 
zoldt, Montgomery Ave. and Howard S8t., 
Loss, $20,000 

Fire, June 14, totally destroyed the plants of the 
Wagner Packing Co., the East Brooklyn Box Co., 
American Can Co., at Baltimore, Md. 


SOUTHERN STATES 
The General Porcelain Co., 


carpenter 


shop and pater 
Co., , 4 


Watervliet, N. 
Plainfield Ice & 


of Edgerly & 


American Ice 
’enn. Loss, 


plant of the 
Philadelphia, 


carpet factory of Louis H. Tet- 
Philadelphia, Penn. 


Martin 
and the 


East Liverpool, Ohio, will erect 


a new plant, 500x300 ft., at Parkersburg, W. Va., for the man- 
ufacture of electrical porcelain. Cost, $400,000. 
Coal & 


Fire, June 10, destroyed the band mill of the U. S. 
Oil Co., Holden, W. Va. Loss, $30,000. 

The cotton-yarn mill of George A. Howell, at Charlotte, 
N. C., which was recently destroyed by fire, will be rebuilt. 
Estimated cost, $30,000. 


The Atlantic Coast Lumber Corp. plans to build a concrete 
and steel mill with a daily capacity of 750,000 ft. of lumber, 
at Georgetown, S. C., to replace that recently burned. 


The Yaryan Naval Stores Co. plans to build a mill 


M Per rry is 


at Brunswick, Ga., estimated to cost $500,000. 
mer. 

The Steel Cities’ Chemical Co. contemplates the con- 
struction of an addition to its plant at Birmingham, Ala. Es- 


timated cost, $100,000. Culpepper Exum is pres. 

Fire, June 10, destroyed the saat of the Dothan Mattress 
Mfg. Co., Dothan, Ala. Loss, $15, 

The Standard Portland Ronson ys Leeds, Ala., will ex- 
gone $150,000 to increase the present capacity of its plant 

rom 37,000 to 75,000 bbl. per month. 
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The canning plant of the American Canning Co. at Wig- 
gins, Miss., recently destroyed by fire, will be rebuilt on a 

arger scale. Cost, about £50,000. 

The St. Tammany Canning Co., recently organized at Cov- 
ington, La., will soon begin the construction of a plant there. 
The concern is capitalized at $50,000. W. L. Stevens is pres. 

The Bogalusa Paper Mill Co. plans to build an addition to 
its mill in oa Bogalusa, La. Estimated cost of improve- 
ments, $100,000 

J. Akers pane to build a box factory and cane mill 
at Ponchatoula, » 

N. C. Blanchard, Crab Orchard, Tenn., will build a factory 
for the manufacture of wagon spokes, fixtures, etc. 

Fire, June 17, partially destroyed the lumber plant of R. 
J. Darnell, Memphis, Tenn. Loss, $130,000 

The Cudahy Packing Co. has ac quired 0 acres of land at 
Warford St. and Chelsea Ave., near Cypress Creek, Memphis, 
Tenn., and plans to build a compounding plant. 

The Devany Ladder Co., Moline, Ill, will establish a 
branch factory at Nashville, Tenn. George Devany is ig 
= of plans for the new plant. 

re, June 13, d>stroyed the ice plant of the Silsbee Ice & 


Bottling Works, Silsbee, Tenn. Loss, $40,000. 
The Wood Mosaic Co., New Albany, Ind., has had plans 
prepared for the erection of a sawmill at Highland Park, 
r. It will replace the one recently destroyed by fire. Work 


Noted June 12. 


will install a new 
power plant now 


McLean is pres. 


Louisville, Ky., 
new 


will begin at once. W. C. 
The Seelbach Hotel Co., 
and larger laundry as soon as its 
under construction is completed. 
The A. L. Kaercher Furniture Co., Louisville, Ky., will 
need a number of small motors for the operation of equipment 
in its factory. 
The Ferguson & Palmer Co., 
plans for a sawmill at Houlka, Miss. Earl Palner is pres. 
Mobray & Robinson, Cincinnati, Ohio, who recently pur- 
chased a tract of timberland in Perry County, Ky., have an- 
nounced that they are ready to purchase equipment for the 
sawmills which they will locate on the property. 


MIDDLE WEST 


The Gordon Rubber Co., Canton, Ohio, has let contracts 
for the erection of two new factory buildings. They will be 
one-story brick structures, 40x200 ft. and 40x50 ft., respec- 
tively. Noted June 12. 

Steinman & Meyer, Cincinnati, Ohio, 
tion to their furniture factory and will be 
for woodworking equipment. 


The Pfaffman Ege Noodle Co., 
plans prepared for the erection of 
will be three stories, 65x110 ft. The 
at $35,000. 


The Electric Sanitary Laundry Co., a new corporation, has 
purchased the plant of the Royal Laundry Co., at 1837 East 
35th St., Cleveland, Ohio. The firm is planning improvements 
and installing new machinery, which will cost about $40,000. 

F. Felton, Columbus, Ohio, is mer. 


Cc. J. Davis and associates, East Palestine, Ohio, will erect 
a rubber-tire factory. tt will be two stories, 50x200 ft. 


The Niles Home Baking Co., Niles, Ohio, 


Paducah, Ky., has announced 


will erect an addi- 
in the market soon 


Cleveland, Ohio, is having 
its proposed factory. It 
cost has been estimated 


is receiving bids 


for the construction of its proposed bakery. It will be one 
story, 56x100 ft. 

Work will start soon on the erection of the produce- 
packing plant for the Grey & White Co., Tiffin, Ohio. Noted 
June 12. 

The Youngstown Carriage Works, Youn stown, Ohio, 
will erect a two-story addition to its factory. PrP. W illiam- 
son is gen. mer. 

The Sefton Mfg. Co., Anderson, Ind., manufacturer of 


wooden dishes and paper novelties, contemplates the erection 


of a factory addition. 


The Columbia Conserve Co., 
Indianapolis, Ind., has awarded 


manufacturer of food products, 
contracts for the erection of 


a factory. It will be one story, and will cost about $10,000. 
The Independent Envelope Co., Indianapolis, Ind., will 
receive bids soon for the erection of its proposed factory 


80x160 ft. 
Muncie, Ind., 


two stories and basement, 


Hay & 


It will be 


Goodrich Bros. Grain Co., is having 


plans prepared for the construction of a grain elevator. The 
capacity will be 100,000 bu 

The B. I. Holsier Co., Walkerton, Ind., is having plans 
prepared for the construction of a grain elevator at win 
Siding, Ind. 

The Farmers’ Grain & Supply Co., Warsaw, Ind., has 
started work on the erection of its proposed grain elevator. 

Joseph Vederlander, 131 Monroe Ave., Detroit, Mich., has 
awarded the contract for the erection of a one-story laundry, 
60x62 ft. 

Stahl & Kinsey, archs., Detroit, Mich. have completed plans 


and basement factory 71x120 
on Salliotte Rd., Detroit w. 


for the erection of a three-story 
ft., for the Bowering Soap Co., 
J. Kengeli is pres 


Fire, June 15, destroyed the 
Schreiber Lumber & Building Co., 12 
Mich. Loss, $50,000 


The American Lady 
ed the contract for the 
will be two stories and basement, 


The planias mill of the W. L. McManus Lumber Co., 
Petoskey, Mich., was destro,ed by fire, June 6. Loss, $100, 000. 


Fire, June 10, destroyeée the plant of the Shavings & Saw- 
gust ose” 23d St. and Southwestern Ave., Chicago, Ill. Loss, 


planing mill of the Town & 
73 Bellevue Ave., Detroit, 


Corset Co., Jackson, Mich., has award- 
erection of its pro osed factory. It 
132x132 ft. 
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Fire, June 10, destroyed the plant of the Shavings & Saw- 
dust Co., Chicago, IIL he loss has been estimated at $150,000. 


Work has started on the addition to the La Crosse Rubber 
Mills, La Crosse, Wis. The building will be three stories and 
basement, 50x200 ft. 

The Nekoosa-Edwards Paper Co., Port Edwards, Wis., has 
awarded the contract for the construction of a 25-ton bleach- 
ing plant. ° 

WEST OF THE MISSISSIPPI 


The Consolidated Elevator Co., Duluth, Minn., 
an addition to Elevator D of the consolidated group. 
estimate cost is $150,000. 


The American Mfg. Co., manufacturer of bagging, Eighth 
and Barry Sts., St. Louis, Mo., will erect an addition. It will 
be four stories, 60x140 ft. The estimated cost is $150,000. 


The Farmers’ Gin Co. will construct a cotton gin at Als- 
dorf, Tex. J. W. Swinney is interested. 


The State Ginner’s Association, of Dallas, Tex., is having 
plans prepared and will erect a factory for the manufacture 
of cotton bagging at Waco, Tex. 


The Halvetia Condensed Milk Co. will erect a condensed- 
milk factory at Lamar, Colo. The estimated cost is $200,000. 


WESTERN STATES 


The Copalis Lumber Co., Copalis, Wash., recently incor- 
porated with $100,000 capital, has had plans prepared for the 
erection of a lumber plant at Copalis. W. Carlisle and George 
W. Pennell are interested. 


Fire, June 6, destroyed the dry kiln of the Seaside Shingle 
Co., Everett, Wash. Loss, $10,000. 


Fire, June 10, destroyed the lumber plant of the Washing- 
ton Mill Co. owned by the W. J. Adams Estate Co., San Fran- 
Cisco, Calif., at Hadlock, Wash. Loss, $65,000. 


Chester A. Congdon, Congdon Orchards, North Yakima, 
Wash., is planning the erection of a cold-storage plant, which 
will ultimately have a capacity of 100,000 boxes of fruit. Es- 
timated cost, $40,000. 


The plant of the Williams Lumber Co., at Williams, Wash, 
which was recently destroyed by fire, with $25,000 loss, will 
be rebuilt at once. 


The Spokane Farms Apple Orchards will erect packing and 
storage plants at the East Farms, Spokane Valley, Wash. 


The plant of the Baker White Pine Lumber Co., Baker, 
Ore., was totally destroyed by fire, causing a loss of between 
$200,000 and $250,000. The plant will be rebuilt at cence on 
a much larger scaie. F. Baker is gen. mgr. 


Fire, June 10, destroyed the plant of the Newberg Brick 
Co., Newberg, Ore. Loss, $75,000. 


The Fullerton Walnut Growers’ Association 
packing house at Fullerton, Calif., to cost $7000. 
chinery for handling walnuts will be installed. 


The Pacific Linoleum & Oil Cloth Co., Huntington Beach, 
Calif., will erect a plant for the manufacture of its specialties. 
T. B. Talbert, Huntington Beach, and W. H. Hazel, Los An- 
geles, are interested. 


Ballinger Bros., Los Angeles, Calif., are planning the 
erection of an oil-refining plant on North Main St., Los An- 
pores. E. E. B. Meinardus, Black Bldg., Los Angeles, is 
arch. 


The French-American Rubber Co., Los Angeles, Calif., will 
erect a rubber manufacturing plant in this city. 


The plant of the Golden Eagle Flour Co. at Petaluma, 
Calif., will be overhauled and new machinery installed. 


A permit has been taken out by G. Windler for the erection 
of a planing mill on Eighth St., near Hooper St., San Fran- 
eisco, Calif. 

The Pacific Fruit Express Co. will erect an ice and cold- 
storage plant at San Fernando, Calif. The main plant will 
be 62x140 ft., two stories, with a one-story wing, 45x100 ft. 


The Tulare Grain & Milling Co., Tulare, Calif., which was 
destroyed by fire May 11, will be rebuilt. The estimated cost 
is $25,000. Noted May 29. 


will erect 
The 


will erect a 
Modern ina- 


CANADA 


Fire, June 7, destroyed the plant of the Veneer Mill at 
Sutter, Que. Loss, $75,000. 


Fire, June 16, destroyed the main building of the Ohio 
Brick & Tile Works, Ottawa, Ont. Loss, $5000. 


Fire, June-17, destroyed the tannery and leather factory 
of the Wickett & Craig Co., Cypress and Front Sts., Toronto, 
Ont. Loss, $300,000. 


The Swift Current Construction Co., a subsidiary of the 
Western Construction Co., will establish a plant at Calgary, 
Alta., for the manufacture of concrete brick, tile sewer pipe 
and other concrete products. 


The Crystal Ice Co., Calgary, Alta., contemplates the erec- 
tion of a large ice-manufacturing plant. 


The Maple Leaf Milling Co., Toronto, Ont., is having plans 
prepared for a flour mill, to be erected at Medicine Hat, Alta. 
Tt will have a daily capacity of 4000 bbl. 


The .Provincial Government plans to erect terminal stor- 
age grain elevators at Moose jaw and Saskatoon, Sask. The, 

ill cost about $1,000,000 each, and have a capacity of from 
3,000,000 to 4,000,000 bu. 


Fire, June 12, destroyed the mill of the Big River L b 
Co., Prince Albert, Sask. Loss, $550,000. . . — 


The Alberta Shoe Co. is considering the erection of a fac- 
tory to cost $75,000, at Redcliffe, Alta. The promoters are 
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Stoner, Lockwood & Wheeler, Redcliffe, Alta. F. C. Young is 
mgr. ‘ 

A new company has been organized at Redcliffe, Alta. 
and will erect and equip a furniture factory at a cost of 
$40,000. Samuel Knechtel is mgr. 


The lumber mill owned by T. K. Smith at Armstrong, 
was recently damaged by fire to the extent of $10,000. 
plant will be rebuilt. 


The Kamloops-Vancouver Meat Co., Chase, B. C., contem- 
plates the erection of a modern packing plant at Chase, to 
cost $100,000. Modern ice-making and meat-canning ma- 
chinery will be installed. 


Cutler & Dewar, Vancouver, B. C., 
large shingle mill at Port Coquitlam, 


The shaft and tank houses owned by the War Eagle Mine 
Co., Rossland, B. C., were recently damaged by fire to the 
extent of $50,000. The structures will be rebuilt. 


The Mainland Ice & Cold Storage Co., Vancouver, B. C., 
is having plans prepared for a new cold-storage plant, to he 
erected at Nelson and Gamble Sts. It will be four stories, 
of mill construction. The estimated cost is $150,000. Gould 
& Wood, Vancouver, B. C., are archs. 


zc. 
The 


ns, the erection of a 





NEW INCORPORATIONS 





METAL WORKING 


The following companies have been incorporated to manu- 
facture: 


Presto Heater Co., Inc., Buffalo, N. Y.; water heaters. 
Gagsses $500,000. Incorporators: N. M. Cantin, Toronto, Can.; 
J. Duchmann, Jr., L. F. Robinson, Buffalo, N. Y. 


Simon, Buehler & Baumann, Inc., Buffalo, N. Y.; machinists, 
tool makers. Capital, $12,000. Incorporators: Lawrence H. 
Saunders, Harold M. Greenbaum, William P. Reilly, 2 Rector 
St., New York. 

Silver Alloys Corporation, Lynbrook (L. 1.), N. Y.; metals, 
alloys. Capital, $100,000. Incorporators: C. Wharton, J. F. 
Wiggins, New York; S. H. Mills, Newark, N. J. 


Auto Efficiency Engineerin Co., Inc., Boro. Manhattan, 
N. Y.; automobiles. Capital, $50,000. Incorporators: Merrill 
A. Dolbrek, Alfred Aram, Ullman B. Soule, 800 Greene Ave., 


Brooklyn, N. Y 
The American Steam Heat Regulator Co., Second National 


Bank Bldg., Paterson, boilermakers and machinists. 
Capital, $100,000. Incorporators: Wm. O. Mickel, Jacob and 
Harry Munzer. 

The Bessie Furnace Co., Columbus, Ohio; iron and steel 


Capital, $250,000. Incorporators: 


and their various products. 
V Pomerne, C. B. Donahue, F. R. 


L. C. Kachelmacher, 
Anderson and M. Burke. 
The Lewis Foundry Co., Toledo, Ohio; foundry and machine 


shop. Capital, $10,000. Incorporators: George L. Lewis, Wil- 
_—, E. itzgerald, L. E. Glass, John N. etzer and G. L. 
se wis. 

Acme Reamer & Tool Co., Chicago, Ill. Capital, $25,000. 


Incorporators: Gotthard A. Dahlberg, Guerdon Williams, V. 


E. Ringquist. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 


National Paper Can Co., Boston, Mass.; capital, $1,000,000. 
Incorporators: erbert E. Latter, William J. Maloney, Oscar 
J. Reichard, Wilmington, Mass. 


Morrison & Putnam, Inc., Amsterdam, N. Y.; pianos and 
musical instruments. Capital, $25,000. Incorporators: Mabel 
, steer igen. Henry V. Putnam, Bessie M. Putnam, .Amster- 
am, N. ° 


The Cordova Shops, Inc., Buffalo, N. Y.; leather and art 
metal goods. Capital, $75,000. Incorporators: Wilbur F. S. 
Lake, Buffalo, N. ; Otto Hilt, Kenmore, N. Y., and Frederick 
Cc. Kranz, East Aurora, N. Y. 


Wood & Lowe Mfg. Co., Inc., Buffalo, N. Y.; glues, printers’ 


rollers. Capital, $25,000. Incorporators: J. H. Clarkson, Sr., 
Chicago, Ill.; A. M. Wood, A. L. Lowe, Buffalo, N. Y. 





BUSINESS ITEMS 


sLoeeuasanepenseanonnanee® 





Announcement is made of the formation of the firm of the 
Burchard, Roberts, Wales Co., Cleveland, Ohio, succeeding 
Anton Burchard. The company will conduct a general con- 
sulting industrial engineering practice. 





TRADE CATALOGS 





The Ingersoll Milling Machine Co., Rockford, Ill. Folder. 
“Grinding a Cutter at One Setting.” Illustrated. 
The Hisey-Wolf Machine Co., Cincinnati, Ohio. Bulletins. 


Portable electric machine tools. Illustrated, 6x9 inches. 


The Garvin Machine Co., Soring & Varick Sts., New York. 
Circular No. 194. Cam or form-milling machines. Illustrated. 
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papecth Lathe & Tool Co., 27 School St., Boston, Mass. 
Catalog. Bench lathe and attachments. Illustrated, 26 pages, 


6x9 inches. 

The Ready Tool .Co., Bridgeport, Conn. 
Lathe tools, machine dogs, boring bars. Illustrated, 
6x9 inches. 

The Brown Hoisting Machinery Cow 
Catalog I. Brownhoist locomotive cranes. 
pages, 6x9 inches. ? 

Sprague Electric Works, 527-534 W. 34th St., New York. 
Catalog No. 521. Flexible steel-armored hose. Illustrated, 
16 pages, 5%x7% inches. 

Ideal Case-Hardening Compound Co., 1784 Broadway, New 


Catalog. No. 10. 
0 pages, 


Cleveland, Ohio. 
IlHustrated, 72 


York. Pamphlet. “Case-Hardening and Heat-Treating of 
Steel.” 38 pages, 6x9 inches. 
International Oxygen Co., 115 Broadway, New York. 


Booklet. Oxygen and hydrogen plants in operation. T[llus- 


trated, 8 pages, 4%x7 inches. 
The R. H. Smith Co., Springfield, Mass. 


Machinery, apparatus and supplies for the stamp, 
stentil trades. Illustrated, 224 pages, 6x9 inches. 


Catalog No. 35. 
seal and 





FORTHCOMING MEETINGS 





American Society for Testing Materials. Annual meeting 
June 4 to 28, Atlantic City, N. J., Hotel Traymore. Edward 
ere, secretary, University of Pennsylvania, Philadelphia, 
enn. 

American Institute of Chemical Engineers. Semi-annual 
meeting, June 25-28, Boston, Mass. J. C. Olsen, secretary, Poly- 
technic Institute, Brooklyn, N. Y. 

American Foundrymen’s Association. Annual convention, 
Oct. 14-16, Chicago, Ill., Hotel La Salle. Richard Moldenke 
secretary, Watchang, N. J. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, secretary, 29 West 
Thirty-ninth St.,. New York City. 
American Society of Mechanical Engineers. Monthly 


meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young’s Hotel. 
D. F. S. Clark, secretary, 141 Milk St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown University, Providence, R. IL. 


New ~_ Xr Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 


ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 
Engineers’ Society of Western Pennsylvania. Monthly 


meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Superintendents ’and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, hio. 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
| Among Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 

American Society of Engineer Draftsmen. Regular meeting 


third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 


WANTS 


Positions Wanted, three cents word, each insertion 
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keyed address. 
ents payable in advance. 
reach us not later than Friday 10 A. M., for ensuing 
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POSITIONS OPEN 


Canada 
TOOL MAKERS, experienced on high grade jig, fixture and 
experimental work; steady work and good wages to satis- 
f: - ory men; state experience, wages expected, and when you 
could report for work. Ross Rifle Co., Quebec, Can. 
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Connecticut 


MACHINISTS—tThree or four good all-around machinists 
who are bench and lathe hands; would prefer men which 
have worked on machine tools, especially drill presses; none 
but steady men need apply. Box K, Danbury, Conn. 


A YOUNG MAN of proved executive ability, good education 
and mechanically inclined, to take charge of department in 
large manufacturing plant; good opportunity for an energetic 
man*who wants to work; must have had experience in hand- 
ling large force of men; references required. P. 52, Am. Mach. 


EXPERIENCED DRAFTSMAN, preferably one with some 
experience in Sesigning of agricultural machinery. Address 
applications with full information, P. 48, Am. Machinist. 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, boring and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, 1021 Peoples Gas Bldg., Chicago, Il. 

Indiana 

TOOL AND INSTRUMENT MAKERS, 
around, for our experimental shop; steady position. 
Remy Electric Co., Anderson, Ind. 

MACHINE-SHOP FOREMAN, capable of handling 40 to 50 
men, for an old-established manufacturing concern in In- 
diana; state experience, reference and salary expected. P. 39, 
Am. Machinist. 


first-class all- 
Address 


Maryland 
DIEMAKERS; 51 hours; open shop; 
good mechanics; steady work. Tin Decorating 
more, Md. 
MANUFACTURING MECHANIC, thoroughly experienced in 
small sheet-metal and machine work, seek as lantern parts; 
permanent work in factory in Baltimore; experience, 


highest wages paid 
Co., Balti- 


state 


references and wages. The Alexander Milburn Co., Balti- 
more, Md. 
Massachusetts 
FOREMAN MACHINE SHOP, experienced care of fabri- 


cating structural machinery; write, giving age and experi- 
ence. P. 56, Am. Machinist. 

TWO FOREMEN ELECTRICIANS, familiar with mo- 
tors, generators and lighting installations, capable of follow- 
ing construction work and handling men efficiently. Informa- 
tion as to experience, personality and salary required must 
accompany application. P. 37, Am. Machinist. 


ASSISTANT SUPERINTENDENT; forceful, energetic, dip- 
lomatic, with broad manufacturing experience; capable of de- 
signing deep drawing dies and of producing small and medium 
sized hollow ware and sheet iron work, as well as general 
machine experience on small interchangeable machine parts; 
some electrical experience preferable; a good opening with a 
large Massachusetts concern. Full details of personality, ex- 
perience, references, with salary expected, must accompany 
application; same will be treated confidentially, if desired. P. 
968, Am. Machinist. . 


Michigan 

TOOLMAKERS—Several men with good experience on jigs 
and fixtures; highest wages to competent men; best condi- 
tions; report or write to Buick Motor Co., Flint, Mich. 

MACHINE-SHOP FOREMAN for repair and construction 
of special machinery, in well equipped shop, with about eight 
men, in large and progressive manufacturing concern; fine, 
accurate operations, and heavy work are required; must be 
experienced, energetic, systematic and enpontons: gees salar 
to the right man. Answer, giving full particulars, P. 3g. 
Am. Machinist. 


New Jersey 


FOREMAN to take charge machine and erecting shop, 
Hoboken, N. J., employing average 15 men; state experience, 
reference, age and salary. P. 50, Am. Machinist. 

FOREMAN for small tool room in shop manufacturing en- 
gines; must be capable of giving instructions for designin 
tools, jigs and fixtures; state experience and salary expected. 
P. 10, Am. Machinist. 


EXPERIENCED DESIGNER of automatic machinery and 
tools for the production of interchangeable parts in large 
quantities, to supervise the drafting and tool building depart- 
ments in a large factory which manufactures a line of high 
Grete small machinery; must be a designer and inventor of 
he highest grade and have had practical poe A experience in 
the manufacturing of automatic machine tools; only a man 
of extended experience and proven ability need apply. Ad- 
dress with references, stating in detail qualifications and ex- 
perience. P. 23, Am. Machinist. 

New York 

TOOL MAKERS AND METAL PATTERN MAKER on valve 
work; nine-hour day; no labor troubles. Address the Fair- 
banks Co., Binghamton, N. Y. 


Ohio 


PRODUCTION MAN wanted, railroad-track work, 
employing 200 men. P. 68, Am. Machinist. 


TOOL AND DIE MAKERS, first class, experienced on pre- 
cision jig, fixture and die work. Address, stating experience, 
Wages expected, etc., P. 3, Am. Machinist. ’ 

ASSISTANT FOREMAN, with thorough knowledge in hard- 
ening small tools—cutters, reamers, taps, drills, etc. (carbon 
and high-speed steel); one experienced in handling help pre- 
ferred. P. 38, Am. Machinist. 

Pennsylvania 

GISHOLT OPERATORS, experienced on 
steady employment for competent men. 
Ardmore, Penn. 


shop 


21-in. machines; 
The Autocar Co. 
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OPERATORS—The Monotype School is maintained to train 
oung men to meet the constant demand for operators of our 
ype casting and composing machine; these operators do so 

well that we receive more applications for places than can 
be filled; these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same_ information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 

Rhede Island 

EXPERT PLANER HANDS, immediately, for machine tool 
work in Pawtucket. P. 21, Am. Machinist. 

Wisconsin 

FOREMAN to take charge of dro 
ing departments in large automobile 
each department may be considered. 
ence, age, etc P. 11, Am. Machinist. 

EXPERT MECHANICS—We are building large special ma- 
chine tools and want all-around expert mechanics to assemble 
and demonstrate; satisfactory wages will be paid. Write, 
Giddings & Lewis Mfg. Co., Fond du Lac, is. 

A THOROUGHLY competent and practical man to take 
charge of production in a department we are now organizing 
for manufacturing medium weight machine tools of the high- 
est grade; must be able to handle men to advantage and be 
thoroughly familiar with modern methods of producing high 

rade work rapidly and cheaply, and must not be a faddist. 
© one not having experience on machine tools should apply. 
For the right man this will be a permanent and growing po- 
sition. State experience, salary, etc. Communication confi- 
dential. Phoenix Mfg. Co., Eau Claire, Wis. 


forging and heat treat- 
factory; foreman for 
Reply, stating experi- 


Foreign 
THE JASPAR WORKS, a limited liability company, of 
rue Jonfosse, Liége, require a thoroughly competent drafts- 
man for the building of countersinking and boring machines 
and machine tools in general; salary according to capacity; 
applications with references and terms to be sent to the 
manager. 


POSITIONS WANTED 


Connecticut 

PRODUCTION MANAGER OR SUPERINTENDENT on any 
line of mechanical work by a_ practical mechanic with 12 
years’ actual shop training and seven years’ experience as 
above. P. W. 41, Am. Machinist. 

SUPERINTENDENT OR FOREMAN of hardening or heat- 
treating department by a young American, technical-school 

raduate, who has had several years’ experience in supervis- 
fas the heat treatment of alloy steels and hardening drop- 
forge dies and tools P. W. 51, Am. Machinist. 

AS EFFICIENCY ENGINEER OR MASTER. MECHANIC; 
an all-around man experienced in machine-shop practice and 
familiar with metal working and electrical products, capable 
of standardizing operations, improving processes, routing ma- 
terial and selecting and instructing employees; a technical 
graduate, age 39, with 18 years’ experience and a tireless 
worker; general factory construction and equipment, includ- 
ing heating, lighting and power plants; future possibilities a 
consideration; one month's notice required. r. W. 68, Am. 
Machinist. 

Illinois 

ASSISTANT, thorough mechanic 
supervision of manufac- 
manufacturing; can 
». W. 42, Am. Mach. 
hardening de- 


SUPERINTENDENT OR 
and executive; wide experience in 
turing plants; expert interchangeable 
systematize factory and show results. P. 

YOUNG MAN wants position in charge of 
partment, steel company or manufacturing concern; quali- 
fications, thoroughly experienced in scientific methods, heat 
treatments of high-speed, carbon and alloy steels; expert on 
tcol tempering and case-hardening; | ve good technical edu- 
cation and possess thorough knowledge of steel; first-class 
recommendations; now employed in this capacity; will go 
anywhere. P. W. 45, Am. Machinist. 

Michigan 

ASSISTANT SUPERINTENDENT, CHIEF TOOL DESIGNER 
or other responsible position wanted by A-1 machinist, tool- 
maker, draftsman, tool and machine designer, of 14 years’ 
broad experience, accustomed to the rapid production of small 
and medium sized interchangeable work executive of proven 
ability; American, 29, married; location, place. 
P. W. 31, Am. Machinist 

New Jersey 
DRAFTSMAN, DESIGNER OR 
and experienced. P. W. 61, 


any desirable 


SUPERINTEND- 
Am. Machinist. 
ref- 


CHIEF 
ENT, accurate 

DRAFTSMAN: three years’ experience, tool work; 
erences. » W. 22, Am. Machinist 

I AM A WORKS MANAGER with a clean 
record; I can cut costs, increase production, 
machinery and straighten out kinks and 
had wide experience here and abroad, a good, general engi- 
neering training, have business ability and tact and seek 
position where I can earn at least $3000 per year: I can give 
the very highest references and welcome the fullest inquiry. 
P. W. 64, Am. Machinist. 


best 


and successful 
handle men and 
difficulties; have 


New York 
MECHANICAL DRAFTSMAN, various 
position. P. W. 62, Am. Machinist. 
FOREMAN, tool room and manufacturing, broad 
ence, desires change. P. ’. 993, Am. Machinist. 
MANAGER of large uptodate concern desires change; good 
mechanic and executive. P. W. 982, Am. Machinist. 
FOREMAN, first-class, all-around machinist and tool maker, 
in charge now, desires change. P. W. 59, Am. Machinist. 
SUPERINTENDENT of large plant, twenty years’ experi- 
ence, steam and gas engines, heavy machinery: good organ- 
izer, competent mechanic in all branches. P. W. 24, Am. Mach. 


experience, wishes 


experi- 
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DETAILER AND TRACER on machine tools and auto- 
matic machinery desires position; two years’ experience; 
New York or Jersey States preferred. P. W. 66, Am. Machinist. 


MECHANICAL DESIGNER, technical- graduate, 38 years’ 
experience on special machinery, jigs, fixtures and mechanical 
devices, desires position in or near New York City. P. W. 40, 
Am. Machinist. 


GENERAL FOREMAN 
change; thorough machinist, 
ability; technical education; 
P. W. 57, Am. Machinist. 


FOREMAN MACHINIST wishes responsible position, who 
has had large experience in handling help and building light 
and heavy automatic machines, also steam and gasoline en- 
gines; best of references. P. W. 55, Am. Machinist. 


MACHINIST, 30, thorough practical mechanic, modern 
ideas on light and medium machinery, developing and manu- 
facturing, seeks position where loyal and industrious effort 
will bring advancement. P. W. 54, Am. Machinist. 


GENERAL FOREMAN OR ASSISTANT SUPERINTEND- 
ENT, practical mechanic and executive, wide experience in 
the manufacture of machine tools, machinery, the design of 
jigs, fixtures and other labor-saving devices, desires change. 
P. W. 65, Am. Machinist. 


FOREMAN, a progressive, practical mechanic, capable ma- 
chine and tool designer on special automatic machines and 
interchangeable parts, familiar with modern manufacturing 
methods and resourceful executive, desires steady position. 
P. W. 67, Am. Machinist. 

SUPERINTENDENT OR ASSISTANT, technical education; 
11 years’ practical experience in all branches; capable de- 
signer of tools, fixtures, jigs, etc.; good executive and organ- 
izer; at present superintendent of machine-manufacturin 
concern, but wishes to make change for good reason; best o 
references. “Interchangeable,” P. W. 63, Am. Machinist. 


MASTER MECHANIC OR CHIEF ENGINEER, 30 years’ ex- 
perience; technical education; best references; five years chief 
engineer of electric lighting plant of 7000 hp.; seven years 
master mechanic of large marine repair shop; willing to prove 
his worth; seeks position with concern where honest energetic 
effort will be reasonably appreciated. P. W. 34, Am. Mach. 


Ohio 


DESIGNING ENGINEER of 15 years’ experience and ex- 
pert on automatic, special and fine machinery; a high grade 
experimental man on inventive design, successful development 
of new machinery for increased and improved production, etc.; 
graduate mechanical engineer, age 36. P. W. 28, Am. Mach. 

MECHANICAL ENGINEER, experienced on engines and 
boilers, marine and stationary machinery of a wide range of 
styles and services, with inventive ability, highest references 
for character and ability, seeks position where originality and 
industry are appreciated. P. W. 60, Am. Machinist. 

Pennsylvania 


MECHANICAL ENGINEER AND DRAFTSMAN wants ex- 
ecutive position; eight years’ good experience; have handled 
brass foundry, machine shops, etc. P W. 986, Am. Machinist. 


_ACCOUNTANT, OFFICE MANAGER AND _ BUSINESS 
SYSTEMATIZER desires permanent position; 14 years’ ex- 
perience with large interests; best of references. Address 
sty A.,” 225 South Third St., Philadelphia. 

MECHANICAL ENGINEER, technical graduate, 31 years 
of age, desires responsible position; experienced in small and 
heavy machinery; previous experience in executive work; 
seven years of actual shop work. P. W. 47, Am. Machinist. 
Wisconsin 
OR GENERAL FOREMAN, age 40 
machinist and tool-maker 
P. W. 44, Am. Mach. 


OR CHIEF INSPECTOR desires 
good executive and organizin 
age. 31; location immateria 


SUPERINTENDENT 
years; 22 years’ experience in 
line; good executive; best of references. 
Foreign 
ENGINEER, 30, German, speaking 
with seven years’ American 


CIVIL-MECHANICAL 
English, French and German, 
experience, desires to take up representation of first-class 
American concerns in Germany, France, etc.; highest Ameri- 
can and German references. P. W. 49, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, etc. Taylor-Shantz Co., 

Rochester, N. ¥ 
Patents secured. C. 

Washington, D. C. 

We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 

Work wanted for automatic gear cutters and Jones & Lam- 
son turret_lathes, also machinery to build. Sipp Machine Co., 
Paterson, N. J. 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 

For Rent—Factory floor space In large or small quantit 
at Racine, Wis., on tracks of C., M. & St. P. Railway an 
Cc. & N. W. Railway. Labor, transportation and power facil- 
ities unexcelled. Address for particulars, Carpenter & Row- 
land, Hotel Racine Bldg., Racine, Wis. 

Patent for sale on an article for household use, necessar 
in every family and very practical, for Belgium, England, 
Germany, France, Austria and America; the article is manu- 
factured by hardware factories or machine shops. Informa- 
tion from M. Kielisinski, Warschau (Russl. Polen), Bura- 
kowskastrasse N. 15. 

The following machine tools required; must be in first- 
class condition suitable for very accurate work; state price, 
maker and full details: Horizontal boring and drilling 
machines, 60” and 72”; face lathes, 120” and 240”; triple- 
geared engine lathe, 72”; universal radial drilling machine, 
6 ft. radius; slotting machine, 18” and 24”; key-seating ma- 
chine, 3x24” and 4x36”. M. 43, Am. Machinist. 


L. Parker, patent attorney, 990 G St., 





et 


